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s bht, THEONERFH Numerals attached to the hot springs

are numbers in Table 2.
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Table 1. Result of discharge investigation from the hot springs of
Tokachigawa, Hokkaido, during the period from October,
1954 to February, 1956 observed by the Hygenic Depart-
ment of Hokkaido Prefecture.

G E | SABEE) mmNo. 1 #sNo. 2 ENo. S ENo. A RN, STN.6 gy
Date (Snow cover) Q Q. 3 4 5 6 Note
mm (cm) 4/min 4/min £4/min 4/min ¢/min £/min

QOct, 9, 1954 600 190 110 261

Jan, 11, 1955 (24) 664 171 115 255

March 8, » (66) 664 180 114 259

April 7, » 664 168 107 268

May 4, » 615 144 106 262

May 11, » 636 143 112 222

May 23, » 566 101 67 225

May 23, » 607 105 102 - —

May 24, » 623 104 87 240

May 30, » 565 147 99 255 0

May 30, » 574 149 109 258 0

May 31, » 038 574 | 164 | 100 | 268 — (Rl
May 31, » 574 168 107 268 —

May 31, » 574 164 107 266 —

June 3, » 579 163 102 262 —

June 3, » 593 162 104 275 —

June 4, » 615 | 160 99 | 255 510 |{me R No 05
Aug. 3, » 540 136 67 160 579 0

Aug. 4, » 540 127 — 143 442 304

Aug. 5, » s0 | 125 | 70 | w6 | 38 | s |{RODEWE
Aug. 6, » 540 125 74 152 365 540

Aug. 9, » — — 37 157 0 — No.5 4P
Aug. 13, » 540 139 74 194 0 324

Sept. 2, » 496 131 68 157 286 304

Sept. 3, » 540 — 68 147 286 304

Sept. 7, » | 872 496 | 143 6 | 162 | 286 | o4 |[{WEENAS
Sept. 10, » 1.0 593 136 75 143 0 0

Sept. 13, » 593 128 69 139 286 — No. 5 #HHIFE
Sept. 30, » 540 128 58 125 324 304

Oct. 3, » 540 110 143 92 324 162 No. 6 $R#lzEE
Oct. 4, » 540 99 112 85 0 162 No. 5 &
Oct. 5, » 540 122 63 139 0 162

Oct. 10, » 0.7 540 128 102 131 0 194

Oct. 15, » 540 147 77 183 0 194

Oct. 22, » 0.6 552 139 65 157 0 174
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- %ﬁ%ﬁﬁ% 59 No. |5 ENo. 2| 51 No. 3|5 EiNo. 4 5 ENo. 5| %iNo.6| s 2
Date (Snow cover) o 2 3 ¢ Qs g Note
mm (cm) 4/min | ¢/min | ¢/min | ¢/min | ¢/min | £/min

Oct. 23,1955 0.1 552 147 75 187 0 211
Oct. 28, » 565 139 62 131 442 187 {%@i@%g%ﬁ;
Oct. 31, » 552 139 62 130 412 187 {%@;ﬁlég,‘ﬁ
Nov. 1, » 552 139 59 135 374 104
Nov. 2, » 552 139 65 | 116 374 | 162
Nov. 3, » 0.2 552 139 60 116 374 162
Nov. 7, » 580 150 67 146 222 170
Nov.11, » 567 150 76 196 127 106
Nov.12, » 567 150 73 196 127 —
Nov. 13, » 567 155 20 | 207 | 127 127
Nov. 14, » 7.1 567 147 76 | 207 127 121
Nov. 15, » 0.8 567 150 78 | 207 127 119
Nov. 16, » 0.9 580 155 o4 | 217 127 116
Nov.17, » 580 150 85 | 189 127 116
Nov.18, » 567 150 77 195 127 127
Nov. 24, » 580 155 81 196 127 127
Dec. 1, » 0.2 553 156 8 | 208 150 127
Dec. 3, » 579 156 75 199 150 127
Dec. 4, » 579 151 93 | 208 111 100
Dec. 5, » 0.2 579 151 83 | 218 111 100
Dec. 6, » 0.3 579 156 86 | 220 75 73
Dec. 7, » 579 154 80 | 215 72 76 {%“Oiﬁ;g’ag’
Dec. 8, » 503 161 90 | 243 0 0
Dec. 9, » 607 166 83 237 0 0
Dec. 10, » 615 166 80 | 249 0 0
Dec. 11, » 19 615 172 92 | 249 0 0
Dec. 12, » 623 168 93 | 262 0 0
Dec. 13, » 623 172 93 | o252 0 0
Dec. 14, » 623 169 105 | 252 0 0 {g%ﬁé No.6 %
Dec. 17, » 623 166 108 | 262 0 67
Dec. 18, » 607 | 166 | 102 | 24 0 o7 |{WEENoS%
Dec. 21, » 52 579 169 108 | 262 0 100
Dec. 22, » 579 172 103 | 247 0 100
Dec. 23, » 579 167 103 | 257 0 100
Dec. 26, » 25 (5) 566 161 9% | 228 0 128
Dec. 27, » | 370(13) 579 175 1 | 27 0 128
Dec. 28, » 02 593 184 100 | 265 0 128
Jan. 5,1956  85(14) 503 166 101 249 0 100
jan. 10, » 615 166 103 254 74 0 {NM%Q%’

No. 5 15|25
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. %ﬁ?ﬁaﬁf)ﬁﬁNalﬁﬁNazﬁmNasiﬁNa4ﬁﬁNa5ﬁﬁNa6 PR

Date (Snow cover) ! Q. s * Qs s Note
mm {cm) 4/min 4/min 4{min 4/min | £4/min £{min
Jan. 13,1956 1.0 (4) 615 161 9% 232 71 0
Jan. 14, » 20 (8 615 162 9% 220 71 0
Jan. 15, » 615 | 156 o4 | 217 71 0
Jan. 17, » 615 161 95 226 71 0
Jan. 20, » 03 (3) 623 156 89 217 103 0
Jan. 21, » 615 156 91 199 104 0
Jan. 22, » 623 161 99 231 104 0
Jan. 25, » 623 156 9% 217 121 0
Jan. 26, » 623 161 093 208 121 —
Jan. 27, » 593 161 92 192 121 —
Feb. 6, » 566 | 164 103 249 — 104
Feb. 8, » 541 157 97 237 — 242
Feb. 9, = 566 159 99 242 — 199
Feb. 10, » 566 159 101 235 — 262
Feb. 11, » 555 166 101 237 — 262
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mEML 5 EWERREEROEFICI->TEHWET 2, FKEREBETHY, £OhIitiR
CHLOHWTKOBEAKEEKL TV L, T AXORAOHGREOEARE L, 40°CRLD
REBFEONDZOEDEE 80m PETH A5, Ch o DHEFEET BN L O EE o
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KBRAINTH 28, EHRIEBVTREEDFEOFEHAOBS TRERZBC-TRLT, &
LAMORBICLDHEOBLVEDLIANRELL BT R & BHEEEING,

HAKBRCBG 2BEKORBOFESEPDERIZORERFICET 2 H L KBEOBIREE
DKESHFE 2R BEIR) tH B, chickdEBHEKOMHBERFEHOILE S EHE#
DOHT P SHETEANA> TITEHON TSR, 0°CLLOBRREEFRHI L2032 B L ELE
BLEZE500m CHBilicE AR TH B,

C QAR ORFAKZERBEI S OEBEMOM TICHELET 2 L BEbh 2HEEE-
THTELS DORLBDTHEZ T ERBEIRFEOREY Kk~ 3,

III. #EBRRCHEOTREEEHMOBEEERDBH*

M D IR R IR O TIC— RS BARBE k, BEm %2 S DKL EERKE AB BEET
BEAEEZ DL, MEHOZOEKBTIEICET 2 nHOEH (200 DEEEERL 1, 79
Ty Tmo EF3) M35 O ZOHEOEKBICAS> TOBEIICB L OILBMEH > THRL Q,
Q- Qi Qu DBHBEZHBLTNAELT 2, i ZFROEHIOOHEME QR

Qz' = Qm“‘kz,le'“ki,ZQz"‘ —kz’,i—lQ¢~*l""ki,i+lQi+l_ _‘ki,nQn ( 1 )
EBE, kb BL2RL 2, i—1,in) ZRBPICRIZTEE »n OXBELEHT S, 0<
kin<1 T Quld RIR (KU BB H LARBERINEEOBHRETH 5,

) RFEHCO U TIRBN S X S0, LRI EL
TEMTE 3B,

EPRECEZMBICE CHMSEROWMMHIE L,
KEARTEBHI»S Af~N—BIREROKRI NS 554 %
EZNE, ZOFIEKEIZE 2 FICBNTab © XS it
T3, coifs, PACEOTHE oKy $To

EEE S b T B, m caninis
FICHEER < XS, nflogH+EZZL PRk 3 e
B kSR, nBORHEE C moE BER RO G
BHICERT 3,  ZHORIEATRMOEH»SOHm MO W3 O B
LT S SGET U, RBBIHAESeICiY, Corew Q Yig 2. Schematic diagram of
underground structure
OBEEBFIREbRATVE ET R, S 3o RIFEOBEL LS in the Tokachigawa hot

spring locality.

KIEET Sity Sovtyo Sus OMTHEDSNB 2D ,
Séa = Sto'—‘Si = SiO—Sl,i_SZ,i— —‘Si—l,q;—Sv:H,i—' T On¢ (2)

TH b,
THIEM i Ihid, ¢ REZEBHEHL, MORESFELELTWESITE S & Z205EE

3) WEENG, RRE
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Qu & DRIITRXOBKRNEH 5,
Su= 20 1n R

2TKm 7. (3)
7 €0

Ft, n BRLZGN Qu ZBE LMD RBOBEHBEOEE, n BEND ra OEBICH
iBBIRBE 2KEET Shs R TRIN TN B,

Spo=20 1 R <R (4)

27Em Tin

B L, RiZt Hw 3 THIEM OEBEDER TR —OHKBIT OO TRHHTH 3 E{ET S,
() RBHE A BFHOF L TRIFHIC K CEBE BATHRTH BH rom 8 RICES LB
BEoTL 2, WREBOT rm=RTid §,:=0, THHLEnHHhoOTBOEENRT N
TOBEHETCEBLNCEERTY, EBEOBAREROER T cHLOEHREIRIETCH2Dh
O, RiZnZEH oo DEHMSEMMICMALEIRBELBI & THS, fIAI1E, THES O
EHKEOREFRHRMPD R DEERDTH B &

R=2(EL) (5)

s
ED, BL, t 3BHEAERIUDTHLD OFHEEE, T=cm T Coefficient of transmissibility,
s ZHE D RE (Storage coefficient) Th 3, 6) X XN R AFA—HKETH> THE
I/min MEBEEBICERTIEILNES

Qa“ R 73, HKEIC DO TR e % A
* oo NEHHEBEAZDNERTHE DT,
T, FUMICERERELTE
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100 ~~ <o
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Fig. 3. Relation between depth of orifice below - - _ N
piezometric head and the corresponding BEURICR 2 EEZT, T4

volume output in No. 4 Spring. O KFET %
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Qe g, R (6)

2nEm 70

EBL, BIMIELXAEOE, MORELSFEHOSZHETHNK T vEH»S OB
B Qi EKFHIET Si & OBBRERRL7DDTHA00) ATREND L5 ICEBBENED
b5,

(3), 4y, (6) DB F%E 2) KA TIE

4
0 ==

ln T, ln 7¢,2 ln Vé.6--1
R R R
Qi=Qu— Q — Qo m———— Qi
InT% InT%5 In 740
R R R
Ts,5+1 Tsn
1 ) In B
- P Q¢+1 - 7 (7)
In—5° In—&%
R R

BHEOLNB, TWiC

In-liz log,, ( Tim >
hin=—8 R (8)

74,0 7i,0
IHT logm< ) )
EBTE, (7)Rid
Qi:Qio'—ki,lQl'—ki,zQz“‘ o —ky g Qo1 — ks i1 Qe — - —ki,nQn (1)

133, b, gERKERI n MOEHBHD, k4 Q, Q- Qi Qn DFHIEFTI
2TV BHE, Q ikfoBimE & atricid ) XoMKich 2 s, FRBBE ki, 200
i @ RTcERbIhd T &sfo i,

+M§J”Z{L3ﬂ7rj‘£@ck5}c’ 'g”\f@%?il‘@ﬂﬁ}éi)i'{‘ﬁ%b( ) T%ﬂai, ki,nzkn,i:f&)' 50

— I, 70X Tno TR D BHEHOORBELZBAICE, 6)RicBHT, £a

Q: 2rem Q. 2Tkm
-—,-=————-—=Ki, —/=~:Kn (9)
()T ST (E)
70 Tno
EBTIE
Ron = % feni (10)

EIED T kiynNkae TH B,

DRCBNTER @ AP SHZ KD, REMALHOERE FHOOELIUREEY
BICE-S>TEEI2HEHETH S, QuBREIKUBFEALTHIBEOENBRTH 508, BN
ZDMORRGEHEIC L - TELENMT B, ABKNICEROOFHIZEEERD, ~vTi
SO THEBEHREFZEZALDLUTHEENT 20T, Tho OEBEZ ZHHT TCREVEA
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3 Quid—EMEANTTERTELL,
TR MBS IC B TR ANCR~ e &S, WH&Fv, WERE BAK7v, TBII®
F v, kT v 6, TEIE R T v (FRED @ 6 RIEMH 2, DTho iR
% 5 No. 1~No.6 THD Y, 8 1 KICR LI RED > DR EHEIC B T RE
No.5 XU No.6 o nICid Sy 7 & » THHBRER 2 OFICHE L TRENTI DN
72D TEMMEAEML T Qo BEY Qoo B—EMHE AT T LB TELN, Quos Doy, Dajoy Qiso
KOV TREREHEOEMOEHIMEAL TR EB L T—E LA LTREVE T
%, Wi
Q: = Ql,n _kl,zQz—kl,sQa—kx,4Q4—kl,st“kl,GQe
Q= Qeo—kenQi k2 Qs ke, — ke s Qs —F2,6Qs
Q= Qs,0—ks 1y —ks,2Q; — ko, iQu— ke sQs — ks,6Qs
Qu=Quo—kinQi—kisQ—kisQy  —hisQs—kisQs
1) MZEHOTFD3KD Qp, Oy, QuELHELDOTUTHRAL, £ ELICHLTHIEDIE
WBETH 05 F Pl ORI i
Q= (0~ k1,2Qs,0— R1,8Q8,0—£1,6Q04,0) — k1,505 — £1,6Qs
4 L Rk _
Q= (Qro~l2 Q10— k2,305 0— k2,4Qu 0) — b2, s Qs — k2,60, (12)
Q= (Qs,0—k3,1Q1,0—k3,2Q2,0— k3,4 0) — k3,505 — k3,60,
Qi =(Qu0~ ka1 Q10— k1,2Q2,0— k4,8Q05,0) — ks Qs — ke,6Qs
L3,
(12) A DOFEWMAIE — BB TH 200, Fx Qio Qoo Qi Qo & BT
Q= Qlo—k1,sQs—k1,6Q,
Qo= Q0 k2 sQs— k2,505
Q=0 ks, sQs—ks,6Qs
Q.= Qlo—i,sQ5 — ks Qs
=% 5,
iic, M) NEBOTE, Qi Qi Qs Q& Qs QoD 6 EDOTEMB BN, kew (B
UixnTi=1 234, n=1,23, 456 kL csdl, R Ti’, O,
Qo Qs Q& Qs QO3 LOWEMBSNE, ks BIU koo (B L =1, 2, 3, 4) 2R
b tisTE B,

(1)

(13)

IV. +BINERCHIIIREREROEEE
AW THESRICBIE IR~ e T A 9 B 72003, )RS O B T —#ic By 3
B KE D Transmissibility T'=xm B—E3EE D L5 BKT 5 EBITFETH 5,
BLERBFLIRBIUB2HHAEOHENS, THIRRERBEOEIEE, HTHED
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F2x% THBIRRHEERE (MMOH£8AH)
Table. 2. Result of investigation on hot springs of Tokachigawa.

e 1 1E7KH 7
BRES m n & | mope |BEE |0 &) B4R g %ﬁﬁﬁé %ﬁﬁhﬁ% 0
Length | Orifice | Vol ressure| Pressure o
Nurirrllber Name (-)f Depth of oferilg'on R;:iiies O?ltlgﬁf Temper-| Head Head K= A
Fio. 1 Hot Spring | Bore-holel Type ature | above above
g 740 Q Sea Level|Orifice .S
m m cm | 4/min °C m m cm?fsec
1 & 5 gt 94 — 5.08 458 454 40.11 5.15 148
2 | WEKmes| 178 24 | 508 | 120 | 445 — — —
3 A7t 196 — 5.08 62 43.5 34.39 0.66 157
4 F BB w7 B2 180 30 5.08 132 443 35.86 1.80 122
5 F—r 7t 180 110 5.08 487 41.1 35.75 6.50 125
6 | LBMEE) 162 | 1o | 508 | 26 | 397 | 3606 | 334 138
* [Ef 29410 AR Mean 13. 8

X, 0%, BEEE, B, il kEomdn EagiRLicboTh b,
1 BB DN TE, BE%KEGOZERNTO Transmissibility 3 —8&EZ TEF AR
Wrs, MEQ &ZoEmn Bk K SH & BRI
Kizgf— 2 km (9)

iy
740
THEZON 5,

Ules-> TH2EZOERBICH L R L > T K DAL TH 5 L8 2 R BEHOM
R L& DT> T, K Dffiid 12.2~15.7 cm®’/sec, 35 L T 13.8 cm?fsec T 183% DIBED
BHCTHEUNIC—EBEARTENTE S, FHEOEE 3N 5.08cm 21) T—iE
THD, R b Transmissibility Q3R KBICHT 2HREGLRTH 05, Ki MEHH&
HITE L ¢ & id Transmissibility R K IBEO FEDSTBIERBBR—HTELZ—#TdH
5T EERBT B,
T, THINRR O 6 HEHOEEE & 2RKYD 51 %> TARBH L TRTIE 13) X2 Hm
D220FFEFRALK,
1. EBRICEBHE
W) RILBWVT Q, Xid Q M—EIEANTV 2 A i=1, 2, 3, 4 4 hiE
Qe = (Qlo—k:,5Q5) —k4,6Qs (14)
il Qi =(Qh—k:,6Q0) —ki Qs (15)
Lo THUDEMAIZHEE 12200, fifhic Q2 & DFEMIICZNICHIET 2 Qs 2 /oix Qs
ZdboTR2DWEMZLATNIE, TORRIEREEI22D, TOEFMDE ke T2
bis B RDBLEMNTE B, T,

Qe=aQ;s (16)
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OEFHETELINS LY ICHEIS TV 354k (13) ik
Qs = Qb —(kistaks) Q, 17
ERD, Q& Q, DBBERMLS Ristake) HKDLNDB,

EZHA 1 SBT3, #1EIKIE Q=115+15/min ORIV AL HIED Q; OEHAMKE
NIEHEDT, CNE6D Qe & Qs EOMFEFEARICR L, COFOZBEMOBEEDLS
15y Kic kT

kis=006, k=014, ks;=0.18, k=036 (18)
BEo i,

RICE L RICRBEBSKICR LI K 5 (16) RICT BN T a=0.941 2 K45 29 % Bl & 55
28[H 20T, BOERITRLALIIIKIND OREMITONT Qi & Q EDBIFEM S (17) K
E»>T

Fis+0.941 Fys = 0.285,  kos+0.941 koo = 0152 | ”
ks o+0.941 By g = 0140, E,5+0.941 £, =0.325 | )

B, Wic, 18KXE QYKL » 5

I/ min

Q 600 (JI)
580 %N =)
o)
|

[ 560

540

BAR  Qe=115+15f/min K HH L 88, Qi & Qs & OBIE
Fig. 4. Relation between Q; and Q5, when Q; is fixed to 115415 ¢/min.
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I/min

0 100 200 300 |/min

— Q,
BEO5R B1KOREA, Q=041 Qs HITRIMICIRILT 5 W o
Fig, 5. Pairs of observation in which Q;=0.941 Qs is nearly satisfied.

{/min
640
1

szo\‘?\.‘;‘@J
|

QI \\
800 o
[o]
] 580 oo & (o]

560
o
540
200 4
o
180 |
Q. —§
160 \oﬁ\m\m ©
—_—
140 8
120
120 4
3
Q; wo“_ée\o o o
————0 o
80 9 ° g 9
) —
40
280
260 8
Q, -8
240 g
! 220 o o °
ao o
200 (ID\O\
)
180 T Y T T - T T = |/min
[ 20 a0 60 80 100 120 140 160
— Qs

BOE Qe=0941 Qs MET 2 REOMIC BT 3 Qs & Qs & DHIG
Fig. 6. Relation between Q¢ and Qs, when Qg=0.941 Q; is nearly satisfied.
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Bio=023, kio=001, kss= —0.04, kis=—0.04 (20)
s 5,

4 ABKIC, Qe=182220 /min ICHHI U/ 11 HOFERE &, Q=0.941 Qs 1T Kl L7 23
Bl OSRPED 5

kz’s = 007, ks,s - 002, k4,5 = 012 }

Bas =009, kup=0.13, kuo=0.22 @)
187,
¥7, Q=0TH3 I7THOEAEL, Q=0TH5 19EDOEHMEE LS
kis= —0.03, kys=011, kys=0.00, kss=0.33
ki =023, kys=001, kse= —0.10, k5= —0.03 } )
=/,
2. BhEFEERICKBH®
W) HXFuhb
Qi = Qho—kisQs—kesQs, [i=1, 2, 3, 4] sy

CBNT, Qo kis BED ks FLHTEHHIcBOTOHEKEAREE, BlED9HDL
MEEEZHANCCE/NEEEICID ks BEU ks 2RO BT EMTEZ, THDB, kis, ki i
KRTHAON S,

b = Qis Qo — 6 {56
4,5 — 2
Q56— (55 e

(23)

b= Qi6 Q55— (g5 56
48 qgs'—(ks gs6
HL, gp=2 QzZ Qp—‘nz QzQp Thb,
SRR
brs= 0046, kyo=0051, ko =0.078, kis=0210 | (
24

Fuo=0.010, kye=0024, koo=0034, kyo=0057 | )

Eiio e,
3. +THNERORBHOXEELRFEROERSOBR
2T, +B)EE No. 1~No.4 & No.5 8L No.6 1 & OB DHBI ks 7013
kio OWEEMRD SN, EDOMEIE @) XA oM 2 L5, REMEMOERO RN K> TE
LT 2ETH200, BoNikOBEEHEICE VABMHEEEORESE » 2icE > T20H
BB TR L, EL,
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Fig. 7. Relation between coefficient of mutual interference %
in Tokachigawa hot springs and the corresponding
distance 7.
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10. Coeflicient of Mutual Interference of the Hot
Springs of Tokachigawa, Hokkaido

By Takaharu FUKuTOMI and Masaru TAKAHASHI
(Department of Geophysics, Faculty of Science, Hokkaido University)

Two hot springs were drilled in May and June, 1955 at the Tokachigawa hot spring
locality. Since then, moderately large decreases of volume output in the existing hot
springs were noticed. To investigate the fact, 89 times of simultanecus observation of
volume output for all of the hot springs (6 springs) in this locality were carried out by
Obihiro Branch of the Hygenic Department of Hokkaido during the period from October,
1954 to February, 1956. The writers were permitted by the Hygenic Department of Hok-
kaido to investigate the mutual interference of the hot springs using these useful data.

The results of the investigation are summarized as follows:

1) It is ascertained that relation and coefficient of mutual interference among volume
output of any hot water well and those of the other ones in the same confined aquifer of
a hot spring locality are respectively given by equations (1) and (8).

2) It is also investigated from the relation between height of water head above the
orifice and the corresponding volume output that transmissibility of the confined aquifer
of hot water in Tokachigawa takes nearly the same value at any part of the locality.

3) The relation between the coefficient of mutual interference £ in Tokachigawa hot
springs and the distance 7 is illustrated in Fig.7. From the figure, radius of the interfer-
ence circle R is estimated as 500~550 m. This value is very large in comparison with
the normal value (about 100 m) obtained in other hot spring localities such as Nukabira
and Atami.

5 WEEL,; BLERFAEEE, EEA N Esa LR, WEERRHARE, 1 (1| 30), L
6) K. YUHARA; Hydrological Study of Atami Hot Springs, Bull. Geophy. Res. Station, Beppu, II,
1 (1961), 295,



