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Fig. 1. Topographical map of Kawayu and
Nibushi hot spring region.
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Fig. 2. Geographical map of hot springs at Kawayu region.
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475 544 | 1,302
" 530| 136 "
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" 72 | 10 /] 442 362 1,361 | 10mF
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Kawayu hot spring
R ‘ T N N T _
ey | = 78 PEEE| R wenen [PEEH | #n-n PEGH ymin
27675 | 39.11. 1 55.5 300 | 40. 2. 6 55.2 350 | 43.10. 1 51.0 60.0
32046 | 39.11. 1 59.0 220 40. 2. 6 57.8 33.0  40.10.14 57.0 60.0
2,739.1 | 39.10.10 — 780 | 43.10. 1 58.0 36.0 | 44. 1.17 59.0 | BHEL
39.11. 1 55.0 36.0 | 40. 2. 7 58.8 56.0 | 43.10. 1 48.0 30.0
2,040.0
39.11. 1 41.0 — | 40. 2. 7 57.0 220 | 41.12. 7 58.0 —
78300 | 39.10.30 57.0 158.0 | 40. 2. 7 58.5 1670 | 41.12. 7 58.0 —
4,5700 | 39.10.31 55.0 1200 | 40. 2. 7 58.0 131.0 | 40.10. 1 55.0 2400
801.5 | 39.10.30 58.0 780 | 43.10. 1 48.0 300 | 44. 4.30 51.0 25.0
2,2274 | 39.10.31 57.0 1000 | 40. 2. 7 58.0 750 | 41. 3.16 58.0 67.0
82.6 | 39.10.31 54.0 480 | 40. 2. 7 55.2 71.0 | 43.10.14 52.0 60.0
39.10. 30 58.0 340 | 40. 2. 7 58.2 510 | 43.12. 1 58.0 36.0
2,549.1
1,737.1 | 41.12. 7 570 180} 43.10. 1 50.0 6.0
69165 | 39.10.30 51.0 — | 40. 2. 8 55.3 1020 | 43.10. 1 51.0 123.0
3,150.8 | 39.10.30 60.0 57.0 | 40. 2. 8 58.0 50.0 | 43.10. 1 53.0 72.0
1,139.2 | 39.10.30 55.0 300 ] 40. 2. 6 55.5 520 | 41.12. 7 540 | METER
8326 | 39.11. 1 57.0 — | 40. 2. 6 58.1 37.0
232.2
39.10. 30 53.0 6.0 40. 2. 7 53.0 144
1,462.8 | 39.10.31 41.0 12.0
1,238.0 | 39.10.30 48.0 300 40. 2. 7 41.5 -
39.11. 1 54.5 — 1 40. 2. 6 62.2 8.3
39.11. 1 60.0 — | 40. 2. 6 59.2 440
9121 | 39.10.31 57.0 —
2657 | 39.11. 1 46.0 36.0 | 40. 2. 7 53.5 19.4
3,789.7 | 39.11. 1 47.0 1200 | 40. 2. 7 60.1 96.0
846.7 | 39.10.31 56.0 61.0 | 41.12, 7 56.0
39.10.30 43.0 — 1 41.12. 7 42.0 —
2,291.0 | 39.11. 1 63.0 720 | 40. 2. 7 63.8 65.0
722 | 40. 2. 8 48.0 3.0
6532 | 39.11. 1 46.0 — | 40. 2. 8 44.8 19.0
1,6009 | 39.11. 1 62.0 — | 40. 2. 8 62.0 67.0
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33 NEERE KK — — | ® n 60.9 192 165 | 15mF
Mol| 757 FxaTa 75 150 | B Mg 61.0 239.9 | 1544
3402 " X R B M ” 64.0 305 | 1,600
35 | +48& K.K. p " 427 | 201| 1587 w&“jﬁ
36 " " 1 50.5 603 | 1,576
37 de i R A 3R fR A AR " " 49.0 29.0 1,601
38 HWE L 7 p ” 62.4 315 | 1,689
39 i i 23 " " 48.2 245 1,654 20m F
40 # B 5] — 7.6 " 48.8 424 1632 | 100m T
41 SOk R W 100 57 | #E o
201 R i 2] — 3.1 B T 60.7 33.2 1,662
4202 " X R B W ” 53.1 150 | 1,525
43 + &% K. K " "
474 455 | 1,413
44 ” 65 3.9 ”
45 EOBKT A — — " 60.7 87| 1683 | 10m F
46 ” — — " 58.4 9.1 1,705 15m T
47 B3 £ X K B W " 52.8 308( 1,566 | 50m
48 OB F HE 150 3.0 " 61.7 1571 1,713
49 MNO® FosE 65 21.0 ” —
50 % K X F 35 27.0 ” 57.0 73| 1764
51 BoMEss — — " 476 3255 | 1355
52 ” —— — ” 48.0 23.8 1,330
53 ” — — " 49.9 79.9 1,620
54 " 50 | 250 " 46.8 745 1,395
55 " — - " 51.5 1813 | 1,634
56 " B ox < ” 46.6 1411 | 1,245
57 ZR N R " " 49.0 — —
58 (5 I R 121 120 | & A5 54.0 93.9 —
59 B Lk £ K 55 33.8 " 51.0 1103 | 1,784 3mTF
€0 R OB OB — — H 4 48.2 121.8 | 1276 10m T
S AL R N I - A
62 " X KB B ” 48.3 946 | 1,149
& it ) ‘ 34923 |
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977.3
12,2349
1,647.0
6573 | 35. 2. 2 | 620 | 100
24422 | 40, 2. 7| 470 | 510
1,130 | 40. 2. 7 | 616 | 860
1,335.6
9359 | 39.11. 1 | 590 | 300 | 40. 2. 7| 570 | 163
16374 | 39.11. 1] 630 | 720 | 40. 2 8| 620 | 490
39.11. 1| 610 — | 40. 2. 6| 430 —
16833 1 89.12. 1 | 605 | 480 | 40. 2. 6 | 600 | 460
6465 39.12. 1 | 580 | 210 |40. 2. 8| 590 | 150
33. 1.10 | 520 | 400
1,701.7
39.11. 1| 460 | 510 | 40. 2. 8 | 460 | 760
491.8 | 40. 4. 5 62.0 42.0
440.4
1,3182{ 39.11. 1 | 610 — |40 27| 615 —
8117 | 89.11. 1 | 530 — |40 2 6| 551 | 102
40. 7.20 | 520 | 500
3431 [ 39.11. 1 | 560 | 120 | 40. 2. 6 | 580 43
12,3288
904.4
3,1880 | 39.11. 1 | 530 — | 40.2 8] 520 | 590
27416 | 39.11. 1 | 480 | 1400 | 40. 2. 8 | 468 | 900
75240 | 39.11. 1 — — | 40. 2. 8| 510 | 3000
51643 | 40. 2. 8| 453 | 900
40. 2. 8| 524 | 113
41316 | 39.10.30 | 542 — | 40. 2. 8] 542 | 1000
452231 39.12. 9 | 500 | 430 |40 2 8| 57 | 290
4652.7
9,832.7
3,613.2
144,061.5 ’ ‘ ’
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Fig. 3. Distribution of the hight of issues

from the baselevel at Kawayu hot

spring. (the mark, shows the base

location).

F4E NBERRAC KT 5BHEEOKESH F5E JIBRACKFD ClT BEOKES
Fig. 4. Horizontal distribution of temperature Fig. 5. Horizonal distribution of Cl -content
of Kawayu hot spring. of Kawayu hot spring.



MERR, CHRERORE 41

(mg/)
cr r
} . )
L ° o g ©
o]
© % oo ° ° °e ° © o
oo o ] Co
1500+ o o °
o o Qo
° ora ] ®o [+]
+ - .
[+
° o
1000i
o
500 1 4 . { s ; s
30 40 50 60 C)
— Temp.

FH6E JBEERCKTAHEHELE: CU B L oK
Fig. 6. The relationship between temperature and Cl -content
of hot water in Kawayu region.

ClT B4 il 5 Mo & 5 e iIRILAIc 1,700 mg/l Ll F OB R AHEEL, BHEEO
B LA bR 1,600~1,700 mg/l &R <, HiO@EEIX E LITEL,

oI EHREES Cl BEOHFARE R LA, 7Ry P LS 0SB L T35,
iy, BHEELLTELAE=— A8 T5~200m 5[B LT TME L BE v icm
REEFNTE DY, ChORIIBRFTHHNINIREOMEALETHS, LrL, ZOWIIER
B REROTIALEREBENRETCHEINLLODZEAVWE LETRO X 51Tl
A, chbofix AC, BCO2O0ERERI O FOPRECS TS5 mb, ZOHIRD
S A (f5E 65°C, CI7 e 1,680 mg/l), B (RfEE 52.5°C, C17 ¥k 1,800 mg/l), C (B
42°C, C1” ¥ 1,000 mg/l) % & THRKOMEDREC X » TEFLEEL bRD, ¥, Z
FEBECHLERY L 2, 3D3 0075 ~FRGHEROS T 2HBYED L Th ThE
R OB, FhaRE, e H D, HTK (RER 10°C, Cl- #E 10~20 mg/l) 73 AC O
HEH FCHLOTEREK A CHTRKEORAKIER ACCofitsiExbh 3,

sa~71, 2cER AC Litdh- T 1k 2B L TEHEEEE S BT READ
LENELCERERTES, FHCI, B0, BREAKLEELOTBCHHMTKE OB
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Fig. 7. The relationship between temperature and Cl™ -content
of hot water in Kawayu region.

W OHRERCEETHHEOREGKTDHAS 5, A, Blrti FRBIG A E - C bR E,
Cl' BE GUNBEHRAOEEEL b1, b L A, BRRA—ENLR—OHETE- TR T
THRPCEEDONI G AR EERCEE D BN T A2 ERACEHL B A TR
BHLTWwbEE254E, BoCl RBEZE 2L HCER AC Lt T2 & A GRE
69°C, Cl7 1,800 mg/l) Lich, FOREXEMNIGSCILYlcs THEOLBIDOENKRET
FrlowEbhs,

LA, R RRBEB) ZOMBE TR TLLLELDANEBRTHA S5, FLEE
7eaib, AL BAIRA—DELESLOTHINE 5T HETIER . LaL,
D & HNBRBE OB R STk, ERMlcd s A, EIRUECH 2 B 3L OEREK
EHTKREDERICINS5HT5 C LOHAEDEAEKABEHL WD 025,

2. 1m BR#iR3#H

MGRPE S L O ORU, b IRBHE, DIE LIRS % M T 1 m BHR » 1E
L. HE8NRHELEENDOFRBELEIAL0TH- T, ONIPMEDKETH S,

{7 SR B B KR BE 23 < P DER T 30°C DL o MR R LT B, 10°C LL R oI
RREE L BRE L 2 THRIRICEE A - T3, 1 m FEHEER, LEOBREER,
ZOWFORE, THOBEFC L > TR D), BEOERY I WIIBGRRCKTS11A

2) mE#HG; ImBoMphEREYX Y BREEOTEECHRV T (8 1H), LEERFhRYBEEWERSE,
1 ({BFn 26 42), 1-14. .
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Fig. 8. Horizontal distribution of underground temperature
at 1 m depth in Kawayu region.
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BRKDOKFE I i 0 R HEET 5 b BHE (V2 vr -0 4HEE) X 5BREE
BT T, R OSBRI E D X O RGEY, WROEIR—HLikE 50m i
& o1,

IR ERY T Lofe REOMEBILE L1 RIRIRTW3), ChieXsLg
ERTIX, KME, #1E% 300~700 2-m BEOEARTHRL, 5 2Ex 2,000 2-m §itk O
BDTRELLEIN L FEOBKEEOME, HIBIHRBLEZ- T2, BIBRE TN DK
A BRK, B:#iTFAK C:EBEKEHMTKOEAGKDIDZGTBR, ThXThofllL
TH 10 KT p-a fhif & T OFNRER LR LT, A Tl p-a B SHICTE HIALRIE R HKE
ODEERTFRELFOBMEIIIIGLAL 00-m ThHB, BOE3EIL 195 0-m THH Z DI
DO T KK EIL 200~300 2-m BEOELX/RTLEL BN D, COEIFLI0L2-m TA L
BodfEOETHIBERKEMTROEEGLICKEEHEHEETE, $72240 2-m OF 4 Eix
WFKHEKBEELhS, C0X o, MTCREKOFEET S A (@H), RFKOIFEL %
WE (O, BEKEMTROBERNDFETZA () Ko HL oG HieHH~% LHE 11
Kok 5ieied, M, &4 0RBRLCEFINEFEETH 5, BAEKIIGRAEND
BRI OHEMOINERCHML Tk ) —S#RT TR EDERERL T2,

4. JiGEROBLEE

# 12 it No. 9 5 L 08 No. 49 CHIE L e8P KB OHES A TH %5, No. 9 1L HEHF
TH%7 No. 49 HHEHEOBWHL L THAT 2 Lo BHE2EIEI®5 BEARREL
720 No. 49 i3 # LKA ERT L » 120 cm EE WD ECEH L TWSE RO KL 27 D
BHIRTEY, LETEL TREEAAMICETL T3,

REMD ZAFROFLEREOWE 2 b 2 K0 CD, EF i - il Ol ES fit R
HTWD HBR, F14AK), ZORKERND, REKELHMTRKOREEK 7RO C) 20ED
BRAMECHEL, TLFRBOIAA LGP R ERABTOmHEORAENIIL g 2 & H IR
LTw5b, Ll TRAKOZRIUMRER AL LTHEIBEOL S ®ELT
IwiEzass,

BRKDHES oy, WTKOEEY 02 (>0) &L, BRATEWEDOESGNILVEL,
IHIHTAREELL Tw5 ERETIE BAEORIL

y* = 2Q/K") x—(QK') (1)
FIEBKOBLE L T 2E BT

zy = Q2K (2)

1) it
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Results of electrical resistivity prospect in Kawayu region.
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Fig. 10. Examples of P-a curve and analyzed results.

A: indicates the case of hot water aquifer existing.

B : indicates the case of hot water aquifer not existing.

C: indicates the case of aquifer of mixture of hot and
cold water existing.
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Yunokawa

FUE NBERTHR-LEIFEEOWAS L UL OBITHER

®: BRKOFETIA O: RAKOFELEVAE o BRKEBTK
DODREFKPFET S 1 ASEREZERKOSHTIHBOBREYELT

Fig. 11. Geographical map of electrical survey points and its results.
Solid circle indicate points of hot water existing, open circles
indicate points of hot water not existing, and open triangle
indicate points of mixig water existing. Dot-dashed line shows
the boundary of existent area of hot water.
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s 7‘ Fig. 12. Vertical distributions of water tem-
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70
{0 Fig. 13. Temperature distribution along the sec-
tion CD in Fig. 2 (after FUKUTOMI and
others).
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Pig. 14. Temperature distribution along the section EF in
Fig. 2 (after FUKUTOMI and others).

THE2Bh 3D, 22T, K=K{o—p)lo, y
KB RHKEBOBKGEE, QIXRIESD
. . Ground Surface
Teh DHETHH, BEKOBAHEL T
. Water Tabl
KL A, BAKOEBHEL Q & — Xo— X :
{ >
Y (2) 6
A = Q2K &&= Hot Water
Q
Lizpis T Fresh Water
Qo = 24K’ = 2AK(p,— )/, FISE EHAEAKOWAO KT 1
4) Fig. 15. A two-dimensional model of steady

flow of water.

Ehh, WE, ALLTHEITROAKL

TWAERFADHIROER, K 2BERABRMAORDIME, o BEL65°C LLIcs Z0E
RBAKOEE, 0 (XRES 10°C L LIt EOMTRKOEE; A=54X10"m? K=2.4%10"2cm/
sec, 0,=0.9900 g/cm®, 0,=0.9997 g/em® &Y Qy=15,6007/min. &7c%, Z OHIL)IE
BRo46 AR 3,500 /min. (E1%ER) SLUBEMARDLEBHE 103X 10°/min. &

3) J. BEAR, D. ZASLAVSKY and S. IRMAY ; Physical Principles of Water Percolation and Seepage.
UNESCO (1968), 298.
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FIEL R TREZHEL T 5 lkedid
DB HOEESRRIRIC L - TR B2DT
H5H5,

BLKIBERREDL AT AT
BB, FEFISEOPE B 7TROMEDAHR
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1m FHBS T, BEMORE
FRREEBETHEPOLHORBEE N
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KDOER) # T2 EE MRS
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Table 2. Temperature and flow rate of
wells No. 3 and No. 9

No. 3 No. 8
#.-0-8 BHEESE B[SHEEE N R & W
(CC) (min)| (°C) |({/min.)
44,12, 15 55 60 47 48
45, 1. 2 55.5 60 49.5 48
45, 1.31 55 60 50.2 48
2.16 55.5 57 50.5 48
4.10 55 63 5.05 48
No. 8
4.28 55.5 66 50 46 B
5.15| 56 66 51 50 "
6. 5 57 69 50 48 ”
6.29 56.5 66 50 45 ”
10. 30 56 60 49 28 "
11,23 56 60 48.5 45
12. 19 55 60 50 40
4. 1,16 | 53 66 49 40
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BI6E NBREROBHEEOHES N
LS5 E O HE

BROFEEROOBESRC LB
Fig. 16. Frequency distributions of hot spring
temperature at Kawayu region.

Solid line indicate the result of our inves-
tigation and broken line from FUKUTOMI
and others.
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TREGETAELL, ThnBETiif
2.86Xx105m? 235 1.01X10°cm? & $9 1/3 i@
WA LT B, PN CI IR O B RS
NBH, THE Z ORI A TR R A6
RINICIDTHA 5, AHROFTILEHE
HOFET HHEEATH 2, 1mFHERE
FKDWEIRIL & BR AR EE 2 DI,
2Dk 5 IigEE DB BHERE OB %
T EBPbhD, K3 LAEE b BT
WEEZTEL, LihsT @) 15

) 250
DEDRNGRRAOLERE ErbIo b—m

; . e BITE NEBER-sT2 lmBHEOE
o & R B o
Wi mh Tk28) oV EERTS 1t B3 Tt % HO

T, —HHRWIERS MR s TH ERISEMOTEL L 5 20°0C 0BRE

; . - < . lRERI ARG T2 L EL DN O REHE
S éi% . 28 > Ci
GEAEINL Th (ZAURRFEK» R B £ % 10°C oS RIA
R H B D HETH 5) FEROMRIM MREEEC LR ERFORET 5 BE
Boxs, Lialkrb, BEMORET Fig. 17. Change of underground temperature
° ’ at 1 m depth in Kawayu and existent
HeBHE, SRl FARLAHESR area of flowing wells.
Ttfe O TEHT 3R 5KOBHE (LS Solid line indicates the 20°C-isotherm by our
mesurement and dot-dashed line indicates
WESTHZ LIIHEETH B, 10°C-isotherm (value subtracting normal un-
e . . derground temperature 10°C) by FUKUTOMI
- N Nt -B N
FRLRITNTEHEL CORiRRnE

LR X BB O, —HOR Shaded part shows the existent area of
flowing wells.
RTEHNC L > THEHL TV 5,

LB, L td, BAEBHMBCE TIAEAMETLERKOBIMNEE -
LE2 5, COMBRBAKLMTRE OERMAE T FABAOHAAMMTSTHAS S,
ARl DTSR & BT 5 LR R BOBRROB HRECKT, CU REORY »HE
TASHR

6. £ 2 R &

BA TR ORI, hRE, PO 3 » P CHERE LT o, B IHE No. 9,
No. 49, No. 60 TH 5,

#18[0ix 11 A 14 A ~17 B % T No. 49 iV TR L A HIEAROLILT, 5 HR0O%
BRI 2ecm TH B, 15 Blrflic b _Zhaik®x <, 12T TERAUBETLTLSA, =
OEBH~12FE TRERAD Y, BHNCIBBBEAED Lk L Bbhb.

No. 49 75 22m Hih 7z No. 61 THE BE% 0//min. 75 360 /min. ZE{LX ¥ & &,
No. 49 O kKH v 1358 19 NO@H D X 512 10 549 14cm, 304 155 cm (£ T L7,
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Fig. 18. Change of water-head at well No. 49 in Kawayu region.
% - No. 61 25 18 m Hfh 7= No. 62 i )
(cn)
H2r 101 I/min. 25 27 4+%% 95 //min,, v
75 45 89 /min. A Lic. ZDOHBFTT 150l
DIERAKIHEE R T B DT (No. 49 © . (emvsec)
kKR B 1l m), BEBRRO =S . @
NEELDE, BAEKBOBKERE 0 o2
T, WRFEH S KR TEL BB,
é lV ..
T = 1744x10-2 2 P ..
Yo L
[cm/sec] >0 [ o fre, cee,, o
5) N
S = 6.98x10°2 —2 N
0 i %2 o
[dimension less] ¥ ° 000 0.40-0.0.,500-0.0- e
0 1 2 3 4 5 6 7 8 9 10 t(mn)

ZZT, QURBBEOTHE, v XBNH
R OKBEE(LOER AT BT 5, &L
BEYE X b 2 bigha H F TORME,
r BB LB OROEBEEBTH S,
HIOKOKIHEy & FORHAEL —dy/

dt (OHl) 725 y=2115cm, £=175sec
MNERED, »r=22m, Q=360//min. TH %

Fig. 19.

F19E No. 6L DEHELELIELLED
No. 49 o KBEOK M E L v (@

) & & OV O RIS %— (O

Solid circle show the piezometric head
ohserved at well No. 49 according as
change of pumping rate at well No. 61
and open circle show its differentia-
tion with respect to time, in Kawayu.

b, 6) 2T T=477 cm?¥sec, S=69X107* 23k ¥ %, No. 49 DOKE DRES T (58 12
M) 2BRBHRKEOEIZH20m LHET S & FKEBIL K=24X10"2cm/sec x5,

57 20 KX No. 60 2 #HiFE & LT 55 m Bfi7c No. 26 o B4 74.3 [/min. /5 57.317/
min. i< 17 J/min. {7 & EOKBEEMTH B, BEEZ05cm &/pX L, FLITHFOD

4) WEEHBLD; WHRXERR O MIRYIRELIHGE, LM E RO T ERE, 18 (B 42 4, 1-32.
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WHOETH - lefedBEHRKEIRE L T
Wb,

# 21 Xk No. 9 O KA /LT, 10.8m
B io No. 8 DHEREARVYITAT
223 l/min. 7% 38.3//min. iz, X H T B
(A7nB 22431%) T 113 /min. 3L, C
(A 2B 1RH2TS5%) CBHACI2HE
BB L X ¥ 7o, air lift pump 1T X BBET
BB bBBENREETREORM K
fnRohz, ZoM, FEDEREREOEN
B2 PIE L o p e DA B P R ZE O R
HWiZH - teo BBH T TOMEBEL D THEE
WIZ e ide BT ALK Tk 1.5 em &)
T, ORI, F2K»3H5 X5
i, FBICERNEEL T TKRAE T2
fb D OBEHEAEL L€ No. 8 DHiG
BT L XOMBERBEMIND
DTHHH, £2T, ZOBHTRFAD
HoHEHRKBEOET A EEL LS,

BX b O KED R FmK M OE
2B Y, BRKEZ OWEYE, TRAKL
TwbeT5 #H22K D) K (ID s
T, BhNEEREBCHS L&, BHROB
Hooms HLBHE Q LTid, —i#fig,

Q = (Hy—H)/Qs (6)

e HEIERH B, 2 2T, 1Qo i ILBIEE
THh o Hy ik KHETH B, W F, #HK
B OKES L h(r, 2,0, r=r BT %

K E b, 1):

_ 1 (?
hir,t) = 3 So hir,z,t)dz

cm

18.0;

1751

53

1 No.60

12 13
Time(hour)

20 No.26 oBHEXE I IRLLEZOD
No. 60 o # 1L /KEOE(L

Fig. 20. Change of water head at well No. 10

cm
164

due to decrease of pumping rate at
well No. 26, in Kawayu.

14

12
Time (hour)
#21[ No. 8 oBBErREhIELLED
No. 9 ok KHEOEL
Change of water head at well
No. 8, in Kawayu.

11

Fig. 21.

(7)

L3iuE, B s Hy=Fh{r, co)tconst. THH, (6) i

Q = (h(r, oc0)—H+const.)/Qy

(8)
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tFEHLEID, R0 (1) T, BMAHEEHL z 2

hORKER q(r) &THuE 8) & Bk SR S— lwme?

BAfR: : r
q(r) = (h(r, o0)~a)/B (9) Aater Adter

PRI TECTHAH, 22T, o THER b , -

WAL TWAH) OBICETHIEHNTH m (m

D BILHIE DR AR L OB B K O ERRI E20 HWRkosbrHBEoMERKE D

B IURERKE ) 07
KXo TREDER TH- T—RHIT Fig. 22. The models of confined aquifer (I)
) ORI TH and leaky confined aquifer (II).
WEBEH CER ) KBV, =0 2bHEEY Q 1ML & r=r TO}Y
KEDE T2 s(r,t) THB ET 5, FHARMEMBAFEL T2 50, 0) 53 D, 00) THATHE
¥ r=r ZRFHRKEDED dg(#) 1% 9) 5 dqlr,=Ts(rt) LRHLLTINWTHA5, T
BHE s ) ILROTEBRAEHET S,

1 6s 0% 1 ds s
PR A A 2 (10)

HKBOBKEREBS IOHIGREY IR EN T, S &35 & v=T/S, B*B=T[I TH Y, s(r, ¢
BHIC s BT, Tk OERTHHAHEHRLORGCEEAHECT S L& it (9) 0
@, B, L7 T, 7k const. &% Tk, B=By=const. &3hiF (10) DL

s(ry8) = ~ 2 W4, r/B) (1)

THEz2 b5, Wi B 1ZIRKDH1HE50HFBEET

2

W p) = | exp (—y——2-)dy (12

TEHRIN B, (11) Tt LFhud WI0,8)=2K,8) TH Db

st 00) = 2 Ko () (13)
Ll ZIZTKBIXOKRDE2HNy ABITHZ, TRFAKDOLHWLE, Thbb
By—>oo o & & (11) i3 FBI%CR v T

s ) = —57— W/ dve) (14)

Lir b, Wrddvt, r/By) it W dvt) (I H~/NE SERETET 5 F TOBRM £ 12X,
No. 9 ThWTHB»ELILE, KEZ186cm (=5) FRELA, BHEIL 479

5) MAHDI S. HANTUSH ; Hydraulics of Wells, Advances in Hydroscience volume 1, Academic
press.
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Umin. (=Q)), #FF O PORT 100mm (=2r), *7 No.8 D#EE% 90.7 /min. (=Qy) Hin
IE/ L F108m (=7 Bt No. 9 OFIEKIHIL 15cm (=5) ET L. ChbOEYA
WBERDEI I FHERC LT T, Be BSEETE 5 :

13) 75
_ Q [sY
8T ST K°<E>
0 (15)
2 T2
M_MTK%&>
Lichis T
s, Qs <L>
KO( Bo> S2 Q1 Ko B, (16)

Bynm A5 4—2—L T (16) ODELRIOFENDO Y Z 75 HE, TOLEND By=9.1X10
cm, (15) 725 T=496 cm?/sec LK% %,

IV. CREROBE
F22RECRBROERSAHTH %, FERBCONT, BHE, BHEE, CI BESE
PRELERYEIERECT Lo, BRBREOABRCEBL TS L0 EAEFA
TR TUeLs, No.5, No. 8, No. 13 OEIEKIAEIBIATE X » 05~08m &b TFHCE . B
HIE T 41.0~50.0°C TH h, EKkEBEHROEAKDOEEIZ No. 8 ALOER L h#15°C 52
BIFE CREKO—-BHEOKR

Table 3. Result of mesurement on Nibushi hot spring

s | OO F L EE BiiE ClT BB " | B %
(°C) | (f/min.)| (mg/l) | (m) {(m) o
1 BFRENRE H m | 450 1006 | 1020
2 | E OB E K " 4«){53 92.0 g%gggu
3 S e S
4 B — 410 | 261 94.0
5 oW B = +06 | —166| 474
6 ¥ oo R O
7 £ oW K O
8 Mo R — +06 | —164 | 492
9 damm K K. B
10 ®oHF B W
11 T ¥ E T 500 | 281.8 | 104.6
12 PUE = F
13 /oA KK +08 | —182 | 478
WK | WK
X vk »
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(#3H%BM) BRrAkOWhO LRSS LHEEINS, Fi, No. 8 OEMIEEL50.0°C T
BB, A7 LRGP ORHLERT D LHKEROREZS0°CULETHA S, Cl BE
i g 100 mg/l FiE & B TR,

5 24~26 X% No. 5, No.8, No. 13 CRWTHEL EFHKEOHESFMHTHS, h
S5OERIRFIATRVEKB IR T TEORES X ORES fit R T 52 T
vy, No.5 Tix, S 24m ¥ TRENFES LHTHIML T 528 24~38 m TBEAE
1BEAEO0C/Im EisoTb, BAR KB CRRRKREH O DRE N FIEF—HRECHEIRT
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Fig. 23. Geographical distribution of hot
spring in Nibushi region.
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Fig. 25. Vertical temperature distribution Fig. 26. Vertical temperature distribution

in well No. 8 in Nibushi. in well No. 13 in Nibushi.
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Fig. 27. Variation of water head in wells No. 5, 8 and 13 in Nibushi
according as variation of water level of the Lake Kutcharo.
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WERAE DI, No.5, No.8, No. 13 ik TRFOHMILKEDOZE L, FAfERBHMO
KEZDEEALZREL f2 (F 27T ), O KA RIE LKL E 2 H LIRS, D 55 B
CHAMO 7 7y b Lz, RFPCEAZIKRTWAMLTEEEY TR AMALOZE (I
IBEHEELDFOPEII CHLR . BOKMELRFROLILL VER T2, &
NIE KRB FDOIEEC B D DD THS 5, £ I TRUBID, ThZThHETHUERE
DELXFLID, MOKCETHLREEC L 0 L EOZFEROLH YRS L8 28X X 51T
725 C, No. 11 DBEBEXEIEL L ELTHREREEANED bR LBE TR UM —E 7
HEBN RS, 7R 28 MITHENI RIS Il L BOFRMOBLIAE - TH 5,
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Fig. 28. Ratio of water head variation in wells No. 5, 8 and 13
to water level of L. Kutcharo.
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HHl 2 & SPE I 20 5 L HEE SN B,
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ZEERLTWLD,
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WL £9,

3. A Geophysical Investigation on Kawayu and
Nibushi Hot Springs, Hokkaido

By Xoichi Urakami, Sakae OTsuki, Ryuichi TANOUE,
Shigeyoshi KopoMarl, Yoshiaki SEcawa,
Yaichi TAkakURrA, Yasuo ICHIKAWA,
Kazutaka UcHipa, Shinichi UraNo
and Hirokazu TaisH1

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

A geophysical investigation on Kawayu and Nibushi Hot Springs was carried out
from November 12 to 20 and the results are as follows:
(A) On Kawayu Hot Springs
(1) The relation between temperature and Cl -content (Fig. 7) suggests that the
hot springs are mixture of three different types of original water: A (Temp.=65°C,
Cl =1,680 mg/l), B (Temp.=525°C, C1" =1,800 mg/l), C (Temp.=42.0°C, Cl =1,000 mg/!
,exsisting in the whole region of boundary layer between hot water and deeper-cold,

water.)
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(2) Higher temperature zone deduced from the mesurement of temperature at 1m
depth is located in the hot spring region. As the nomal temperature at 1 m depth in
this region have the value of 10°C, it seems that hot water extends to the area of
higher value than that. This area is almost consistent with the extent of hot water
obtained by the electrical registivity prospecting (Fig. 11).

(3) Hot water flows through the confined or semi-confined aquifer above ground
water. From pumping test, the transmisibility and storage constant in the western
part are calculated to be 44.7 cm?/sec, 6.9X107*% respectively, and an application of the
leaky aquifer model to the eastern part leads to 7'=49.6 cm?%sec and By=9.1%x10%cm in
the equation of (11).

(4) Comparing the previous results (K. FukuToMr et al. 1952, 1955) with ours, it is
found that in the central part of the hot spring region the temperature at 1 m depth
decreased by 10°C and the higher temperature has a tendency to be smaller and also
the temperature of hot springs lower. In several wells hot water is compelled to be
pumped up by reason of the decrease of water head. These suggest that the piezome-
tric head of hot water has been lower and hot springs have been gradually exhausting.

(B) On Nibushi Hot Springs

(5) The temperature of discharged hot water is the rangs from 41.0°C to 50.0°C
and the Cl -content is about 100 mg/l. Water level in the wells (0.5~0.8 m high above
the water level of L. Kutcharo) is affected by the fluctuation of the lake level. From
the vertical temperature distributions in several bore holes, it is supposed that the
upper boundary of the confined aquifer is from 16 m to 18 m under the water level of

the lake.



