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Monitoring of Temperature and Discharge of Thermal Waters in Hakone Volcano
(1987-1989)
by

Sigeo Suciyama and Masaaki Suzuki

Hot Springs Research Institute of Kanagawa Prefecture

Hakone, Kanagawa
(Abstract)

Temperature and discharge of thermal waters in the Hakone volcano have been periodically
observed since 1967. Cl” content of thermal waters also has been observed since 1985. The present
report describes the fractuation of temperature and discharge of thermal waters at 9 stations, 7 hot
springs, 2 thermal water spots discharged from wells, 1987-1989. The high temperature anomaly of
thermal waters happened in the eastern flank of Kamiyama since 1967,had been kept at that tempera-
ture until 1977.

Temperature of the Sokokura hot springs issuing from the eastern end of the high temperature
stream (Zone I[) had dropped since 1975 and now has returned to the same level before the anoma-
lous temperature appeared. Annual trends (1984-1989) of temperature and discharge decreases are
calculated by the least square method. The result are as follows.

(1) The temperature, discharge and Cl™ content of the Miyanoshita hot springs decreased by 1.4C,
0.3 ¢ /min and 35ppm in a year, respectively.

(2) The orifice temperature, discharge and Cl™ content of the Sokokura hot springs decreased by 0.7-
6.0C, 0.2-1.1 £ /min and 27~47ppm in a year, respectively.

Over-pumping of thermal water and of cold groundwater in Kowakudani, Ninotaira and Miyanoshita

areas, which are located in the eastern flank of Kamiyama, caused of water level.
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fE | MBFISOLE | FRFN604E | MRFN6L4E | ABFN62% | MAFI63GE | EHITE | FH 2 F
A (1984) (1985) (1986) (1987) (1988) (1989) (1990)

1 70.6 30.6 57.1 149.8 53.1 319.5 110.1
2 105.9 266.0 63.4 103.1 54.4 458.9 336.3
3 132.3 466.2 383.6 248.5 369.5 309.6 199.1
4 100.0 327.0 299.4 100. 1 283.4 407.0

5 111.5 247.8 424.4 399.0 172.3 298.7

6 436.5 798.9 300.5 290.5 563.5 500.0

7 187.8 178.4 175.8 340.3 118.0 634.7

8 180.6 342.4 212.8 228.9 812.5 472.9

9 114.5 240.0 428.7 351.7 712.9 459.7
10 200.6 178.5 141.0 209.5 139.0 252.9
11 109.1 176.3 48.8 112.7 62.9 245.4
12 92.0 30.0 211.4 99.2 2.5 45.1

| 1,841.4 | 38,282.1| 2,746.9| 2,633.3 | 3,433.7 | 4,404.4
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@ a3 A/ TTRRFI508 R TTRRII625 R JLRRFI635 R
(£A8) " E BHE cI B E BHE cr B E BHE cr

() (£ /min) (ppm) (c) ( 2 /min) (ppm) (c) (£ /min) (ppm)
59. 4. 27 76.2
59, 10, 16 74.0 16.
59, 12, 27 72.6
60. 1. 31 72.0 14.0
60. 2. 27 72.6 14.8
60. 3. 28 73.3 17.8 684.5
60. 4. 16
60. 4. 26 73.3 17.4 672.6 79.5 3.2 635.8 70.7 5.4 695.5
60. 5. 13
60. 5. 31 73.1 14.6 651.5 80.6 3.0 71.9 5.3
60. 6. 10 73.3 14.5
60. 7. 25 74.5 16.8 643. 4 80.3 2.8 688.5 73.7 648.4
60. 8. 29 73.6 16.3 80.3 2.5 697.8 74.0 6.2
60. 9. 30 72.7 16.4 78.2 2.8 70.0 6.1
60. 10, 18 72.4 15.8 633.9
60. 10, 24 78.9 2.8 73.2 6.0
60. 11. 25 71.6 14.9 634. 1 77.0 2.7 704. 4 70.4 5.1 652.7
60. 12. 18 71.6 14.4 77.1 2.6 708. 4 71.3 5.4 654. 3
61. 1. 31 70.1 13.5 75.9 2.5 712.5 68.1 4.2 633.9
61. 3. 5 69.4 12.7 643.8 72.6 2.3 698. 4 67.1 4.2 607.6
61. 4. 25 72.3 15.0 647.0 73.8 2.3 68.9 4.4
61. 5. 23 73.3 17.0 77.7 3.2 647.8 69.6 |#-/—-70-
61. 6. 26 73.3 15.4 633.3 78.1 3.0 639.6 7.3 |#-n-.70-| 610.4
61. 7. 24 72.6 14.3 626.3 78.7 2.9 642.2 7.4 |#-1--70-| 598.5
61. 8. 28 72.5 14.3 608. 4 77.3 2.3 652.7 71.4 4.2 589.7
61. 9. 25 72.3 14.6 600.5 76.0 2.6 646. 0 70.4 4.9 593.7
61. 10. 23 71.6 15.4 607.0 73.5 2.4 651.5 69.0 4.8 599.9
61. 11. 27 69. 8 12.8 609. 4 71.5 2.5 645. 6 67.6 5.1 575.0
61. 12. 23 68. 1 11.5 600.9 70.2 2.1 650. 7 66. 3 4.1 565. 6
62. 1. 27 68.2 11.8 69.7 2.2 60.8 3.6
62. 2. 25 67.7 1.5 66.7 2.0 65. 1 3.7
62. 3. 25 68.2 13.3 67.5 2.0 64.3 3.8
62. 5. 1 68.2 1.6 69.5 1.9 63.3 3.8
62. 5. 22 68.6 11.6 69.8 1.8 63.6 3.5
62. 6. 25 69. 4 13.0 71.0 2.0 64.2 5.6
62. 7. 27 70.7 14.7 71.9 2.1 64.5 4.6
62. 8. 24 69.6 13.6 71.9 2.2 65.5 4.9
62. 9. 28 68.6 12.5 69. 1 2.2 57.6 4.3
62. 11. 9 68. 4 13.3 579.0 66.7 59 575.0 61.9 4.7 482.0
62. 12. 10 68.4 13.8 70. 3 2.7 61.5 4.3
63. 1. 27 66.0 11.0 68.9 2.2 58.8 3.2
63. 2. 26 66.0 10.2 67.1 2.1 58.8 3.3
63. 3. 28 68.2 15.0 67.0 79 59.0 3.4
63. 4. 25 69. 4 16.9 561 68.3 2.2 559 59.9 4.5 467
63. 5. 19 69.1 15.0 559 69.3 2.3 569 60.5 4.6 457
63. 6. 23 69.8 15.3 554 70.1 2.4 564 61.8 4.8 464
63. 7. 22 70.1 17.1 549 70.7 2.1 561 62.8 4.7 483
63. 9. 5 69.9 16.1 549 68.8 2.1 559 65. 1 5.6 483
63. 10. 13 69.8 16.5 485 67.2 2.1 559 66. 1 5.7 515
63. 11. 1 68.3 13.3 520 66.2 2.1 573 66.0 5.3 505
63. 12. 14 67.4 12.6 520 64.4 1.0 561 65.5 4.3 556
1. 1.12 66.0 10.8 477 61.6 1.3 565 64.6 4.2 490
1. 2.15 66.2 14.2 57.0 1.0 61.5 3.9
1. 3.16 68.3 15.0 54.6 0.9 64.3 4.5
1. 4.19 68.6 15.7 533 52.5 0.5 590 64.6 4.4 525
1. 5.17 68.4 14.7 528 52.3 0.6 585 65. 4 4.2 535
1. 6. 16 67.8 13.2 525 51.5 0.6 595 65.8 4.8 545
1. 7. 12 69.7 17.2 525 47.4 0.5 590 66.9 4.8 545
1. 8. 15 69.6 16.6 520 47.1 0.4 608 67.8 5.7 565
1. 9. 18 69.2 16.1 520 0.3 595 67.2 5.0 560
1.10. 15 68.2 15.2 515 0.2 585 66.1 4.3 550
1.11. 16 67.5 15.5 515 0.2 585 65.3 4.3 555
1.12.18 65. 1 10. 4 505 0.1 605 63.5 3.6 550
2. 1. 22 67.5 15.5 490 62.0 3.4 530
2. 2.23 65.7 12.7 510 62.9 3.8 540
2. 3.14 62.2 12.3 62.1 3.6
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68.3 6.7 590. 1 85.3 685. 5
67.5 6.0 597.1 86.7 688.5 B90.6 ¢ /min H4 L. CI™
63.6 6.1 528. 1 86.9 705.8
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g3 | 41 | @0 5 v Ba E1 CTREIES?
29.7 3.0 83.0 = = ¢ -
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26.9 3.6 83.3 ) .
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38.6 4.7 219 82.6 612 63) LA R AT 2 6
43.2 8.0 316 82.5 622 e il
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47.8 4.9 398 81.5 588 _. .
40.2 4.3 316 80.9 622 TTRRHEBER | Z DR
42.3 2.8 350 81.7 603
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45.4 3.5 79.6 L )
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48.2 3.1 420 82.0 640
49.8 2.8 440 81.8 638 e 7 @ |
50.8 2.7 445 82.3 645 RILER3 EBI6ITTT o
AR BRI - 1994 50 4
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48.4 2.9 440 83.8 625 1270.6°C TH » 7205 BE.
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13198503 F1604E11 H T663.5ppm, #xiki31988 (AFN63) £ 5 Al5lppm Tho72e ZDFERNCI
THEREE, BREESEVE XIS, BREMRWELLR RS, TOBEHIZELD L IRRAKMATNE
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x4 BEFHLUFZSOERMERDAER

£ @ B TR 4 SR TIAERF20S5 R TEZHHISR TEZEH 9 SR
(EHE) EAE KEBAE BHE B E BHE B E B E BHE
BE(C) BE(C) (£ /min) () (£ /min) ('C) () (£ /min)
59. 4. 27 44.3 43.9 51.1 15.6 64.5
59. 6. 18 ZOHBHE L
6 A28HRE
BHLET
59, 8. 1 50. 4 48.6 51.:2 14.6
59. 9. 10 BH AL 54.3 11.0 BHL L 64.2 225
59, 10, 16 BHA L BHL L 64.2
59. 12. 27 BHIE L 54.1 6.6 BHE L 64.3
60. 1. 31 JBHG L 47.8 1.3 BHE L 63.9
60. 2. 27 BEHE L 51.9 3.1 BHA L 64.0
60. 3. 28 45.2 46.7 340 52.1 7.2 40.1 64.4
60. 4. 16 49.9 890 38.4 25.5
60. 4. 26 52.2 52.2 615 40.2 19.9 41.0 64.2
60. 5. 31 53.0 54. 4 395 48.6 20.5 40.9 64.3
60. 6. 20 53.4 52.7 355 48.3 23.5 39.6 65.3
60. 7. 25 52.0 51.6 415 44.9 19.0 36.4 66. 1
60. 8. 29 48.3 46.0 KED & 513 14.1 38.5 65.7
60. 9. 30 38.0 30.0 KED H 50.8 14.4 377 65.3
60. 10. 24 50.7 51.8 215 49.6 1.9 39.0 65. 4
60. 11. 25 42.6 JKE D H 51.8 14.0 40.3 65.3
60. 12. 18 BHE L 53.6 10.6 39.9 65.1
61. 1. 31 BHE L 48.8 2.0 34.4 65. 4
61. 4. 25 48.4 47.4 277 51.7 23.0 42.0 65.6
6l, 5. 23 50.9 49.7 882 45.2 272 39.9 65.3
61. 6. 26 54.4 54.6 221 50.7 19.4 39.6 65.9
61. 7. 14 51.8 54.2 82 50.8 20.0 39.5 65.9
61. 7. 24 52.4 53.4 307 50.3 19.4 39.6 65.8
61. 8. 28 50.7 46.9 IKED H 52.6 15.6 40.3 66. 1
61. 9. 25 52.0 53.1 170 50.8 17.4 39.0 65.7
61. 10. 23 47.0 JKE D H 52.4 14.1 40.2 65.6
61. 11. 27 BHA L 54.2 7-2 41.2 65.6
61, 12, 23 BHE L 53.1 2.0 41.3 65.5
62. 1. 27 BH AL 54.3 9.0 41.6 65.1
62. 2. 25 B L 54.7 8.8 42.8 65. 6
62. 3. 25 BH AL 54.9 12.0 41.8 65. 6
62. 5. 1 BHE L 52.9 10.0 42.8 66.0
62, 5. 22 BHE L 54.8 11..3 43.4 65.8
62. 6. 25 47.9 51.8 36 51.6 17.0 42.2 66.0
62, 7. 27 51.8 77 37.3 21.4 41.0 66.8
62. 8. 24 50.1 53.7 63 50.3 18.2 41.6 66.0
62. 9. 28 31.5 IKED H 54.0 15.6 41.9 65.8
62. 11. 9 44.1 46.1 KED H 53.7 18.1 42.3 65.9
62. 12. 10 BHE L 54.5 10.8 42.9 65. 6
63. 1. 27 BHA L 52.8 2.9 41.1 65.7
63. 2. 26 BHA L 65.5
63. 3. 28 43.0 32.8 KED H 53.0 17.8 42.2 65.3
63. 4. 25 47.0 48.6 288 48.0 20.9 41.2 65. 4
63. 5. 19 43.7 41.2 KED H 51.0 16.7 42.6 65.3
63. 6. 23 51..8 51.9 259 43.0 20.9 41.1 65.5
63. 7. 22 50.6 52.9 95 48.6 18.8 40.3 64.1
63. 9. 5 49.7 49.7 589 38.8 20.0 36.6 65.7
63. 10. 13 50.8 717 42.8 22.2 35.4 66.0
63. 11. 11 42.5 27.0 KED H 50.2 14.2 34,3 65.7
63. 12. 14 BHAE L 54.8 7.8 38.9 65.5
1. L. 12 BHA L 48.7 1.0 38.4 65.2
le 235 15 BHE L 53.2 13.0 38.3 64.9
1. 3. 16 50.2 465 43.2 20.9 40.0 65.0
1. 4,19 51.7 563.2 213 50.4 19.2 40.3 65.0
lg 5 17 52.1 53.1 359 50.1 20.2 39.6 64.9
1. 6. 16 46.7 50.0 JKED H 52.0 12.8 40.1 65.0
1. 7. 12 52.1 52.0 717 38.0 65.0
1. 8. 15 50.6 49.7 998 41.8 19.6 36.7 64.9
1. 9. 18 50.8 50.5 854 45.6 20.3 37.0 62.1
1. 10. 25 50.5 51.4 359 49.8 18.3 38.3 64.9
1. 11. 186 51.7 51.7 467 50.0 19.2 38.1 64.8
1. 12, 18 44.5 KED H 52.1 13.2 38.5 64.5
2; 1: 17 BH G L 53.5 8.9
2, 1. 22 BHA L 39.2 64.3
2, 2. 23 45.5 47.5 50 39.8 64.0
2, 3. 14 48.1 49.7 180 39.8 64.0




W, KADIEEBRBECIRENERM.7~6.0CKT L, BEHEAHEM0.2~1.1¢ /min i®A L, Cl7i#
FBEAER27 ~47ppm WA L TV B, ZORBMORFERSEIZ1950 (IBF25) EHr L 0, LUk,
1974 (ABF149) FEIF T, BERFRR L L D ICBRICHAEIEAL, T/, HTKEZIE1970 (B8
#45) ELBEERICR N 7L, BRISELZEBICHEM L. CORDORRME L BT AR LI
BERODEERTRLELEOBD EVEHZEIIHAFRLTEEEXLNATYS (KU, 1985a,
1985b) .

HTER (TLARMA45R) Tld, FIE BEIABSE 2> TV AEAD A LN TWIZAS,
1988 (HEAN63) £ ~1989 (FHMIL) FIXMEKENEZ NI LbdH - TRREBEBBMMARL 72, LA L.
1968 (HRF143) FELIFOFEHEIE L Ty,

BZHBDOTEZEN 9 5ROIREA1985 (BBFI60) £6 A, 7 AIZ1.0~1.8C LA L., £DiKEEL
FVT WA, ZOHPLRLET L, 1894 (HEFIS9) FELBFDEEIZE -7,

6 M &

COREELTLOLIIHIN, ROF A DBHEEIZR 72,

EBNHOFAEZIZBAOET 2 130 > T2 Wiz, FBKFEARBHERE TRRBFE
Frf) ISR E LR E Le v, £/, BRRMFHEMFEHEEENRIZCOFEOHEKIZIE
EL R NS AR (A

DEDH A KB LET, 2B, ZORETITHSNERERORRELBESEORMENIERIC
L o7

SE

ER . FEEH., LE % (1972) FERAWLICETAIRERS OGN, 1971, MHE)IREH
R, 3%, £ 15, 33-40.

FEARET AL R R 2Eke (1989) ERHIER. 45405 .

FEEME, R (1988) FEIRIRROIRE LB HEOBME, IBA59~614 (1984~1986), #iZ)I|
IBRMAFRE . 4519%. % 35, 55-78.

FHEM (1989) #RE / MOEBOL R, ME)IRRMHIRE . 5520%, 435, 25-30.

HHE %, FELER, WPEIES (1969) FRAILICHEITHIRES & OB OEFEIM, 1968,
&) iR EReE, 1%, 75, 31-37.

JKE %, FELER, WEIES., AEERS, NR E (1970) FRAKILICBITHRRB X O PiRE
DB, 1969, Hh%)I|ELRMAFHRE . %1%, $115, 25-32.

LE %, MUmE, WEIES. KILIE#, AR EF (1971) FERAKILICB T AERRB L Ot HiRE
OEAEERR, 1970, M%) ERMBIRE . 2%, £ 15, 21-30.



LHE K. BE O (1972) MIRKILICEITBIRRB L O AIRE OEREE, 1971, M5B E
e, 553%. %15, 25-32.

LH %, BE O (1973) FRAKILICBITSRIES L KM OEGRE, BM47E (1972), H%
JIERIAFRE, #4335, 15, 23-32.

EE . DREEER (1974) FRAKIICBIT A RIESB X 0K OEGERE, BAI48E (1973), Hzk
N RAfERkE, B5%. F15, 15-22.

LE . DR (1975) FERAKIIIC BT A RIESB X 0K OEHGERR, BAI49E (1974), #%
NN B HAFIRE, 456 %, %25, 79-86.

RHE . ANRERZER (1976) FERAILNZ BT B RIEB L OKM OEREER, BAIS0E (1975), iz
NERMEFRE, £ 7%, $£15, 19-26.

ILHE . ADNERZER (1977) FERAILIC BT A RIES L OKGOERER, BAS1E (1976), iz
JNERHFERE, 58%, 15, 17-26.

ILE B (1978) FRAKILICBITLRES L OBRRE K OEGER, IBAIS24E (1977), #E)I[IEE
RS, $510%, 8525, 37-40.

KRR, KEFEME, FEHEE. . KOfEE, SFRIER (1968) #ERMGERRDEERES £
FEZOKREMEFNERE, HEIIRREMFRE, 51%, $£65. 1-20.

RAER, FEEME (1970) FHRAILOIRR, FHRITER MR BXEFTEALRESE, 140-164.

KILIEH#, . MR (1980) FRAWLICBITHIRRDEE, BEFS3~544 (1978~1979) .
s E R, F12%, F25, 11-18.

KILIEHE, kR, FHEM (1982) HRERORE L BEEEOER. BAIS5~564 (1980~
1981), #%&)IIERMBTERE ., 513%, 55, 27-38.

KRILEME, FHE ., KAEH (19852) MREROEE L BEHEOBME. 57584 (1982~
1983) . MZ/IIEERMAFIRE . 55165, %55, 41-52.

KRILEHE, ARFALE. ANEER, FR 1, 8 ZE (19850) FERAKILFRADEREDRER K
iz, &R EMTRE. $£16%., %55, 53-62.

KIWEME, FHFEMH. KAAEEF (1991) HRETRROBEHEOEL, HE/IREMFRE, $22%,
%35, 1-26.
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