45

B-1

14 4

Annuals of Disas. Prev. Res. Inst., Kyoto Univ., No. 45 B-1, 2002

*

*

John M. Londono** *

** INGEOMINAS, Volcanological and Seismological Observatory. Manizales, Colombia

,1979
50
1997

(Sudoeta.1998 )

(1987)

30

1995

(1985)

(1985)

10

Okm( 1km)
km( Okm)
P
O'connell and
Johnson (1991) Geysers P (Vp)
S (Vs) Vp/Vs
Wu and Lee (1999) Coso
Vp Vs low Vs highVp
high Vp
Zhao et a.(2000)
(2001)
Sudo and

Matsumoto(1998)



# station

hie8 |

T Wik Tre e
_.E.;}:_-@u.m a owsa | og sz
‘ 4 1 Lskgratory...
et B i

) 1

-
. Tl .
i8] [E L

Fig. 1 Map of Kyushu island and distribution of seismic stations. The study area is closed with the broken line.
Stars and triangles indicate seismic stations and tops of mountains, respectively. Many geothermal activity are
observed around Kuju Volcano. A phreatic explosion occurred on October 1995 at Iwoyama in Kuju Vol cano.
Otake and Hatchobaru area is the distinguished geothermal area in Japan and geothermal power stations have

been operating there.
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Fig. 2 Hypocenter distribution in this study area. 6439
P wave arrival times from 978 earthquakes observed
during the period from October 1995 to October 2001
were applied to the tomographic inversion.



Tetla 1 Skwring medsl of P ssve vty 88 Lap) amem

|G Thrve BaE wiar Fiart
-'%E [F] framul.  |recdeld |resit il
oz o
04 111 oA | T | ET T R
LT 1668
1 4
13 4.7
] Lk
13 503 AT |l “0-13"
i | -8 & F | 4407
15 511
'l nas "1, 4=0 1333
5 CET] ELD T | Rl
§ LT3
3 a8 o
| A02 EOWE | B2FT | 36D
3 LT ]
1] 1) e
11 na A28
FURE] T2 TET1 amm
Anras [N ¥ " &30 CBOA "3 -3
- W] | 10m] ] 170 Tme] 1 TIm | 70
— FHG 5105 [T} Tom_ oo ~EaE |
‘nain wul Nalcresis T8
relplerre depth - lbm
+ 3%
Fig.3
3
5km
5km( 4km)
Fig.3
13kmx 9kmx 5km 1kmx 1kmx 1km 3 Zhao et a.(1992)
Fig4 Fig.5
& ImEr = e B liper = Jia
-—..f":;" ]_-:-_ : wFee Okm
a el o = et f bR RY i 1km 1km 4.3km/sec
L JL LR o T s vuine Ly s 44km/sec  high Vp
ahfrirlriy -'-:1-" g =P "‘-:f ; 3km 3.9km/sec  low Vp
km 4.3km/sec  highVp
. ™ b - I fm 3km 4.9km/sec  high
‘Fl ;1-."’ . ‘.f l*ﬂ- Vp 1km 4.3km/sec
n . i e 2t -7 low Vp
-.'*-r"-“i-li- ---.'+-fr¢-..+. -‘ "
T LR e NSRS R 5km
- 1= m - B = Bl
& =
& + l-q- 5 Y J'.'- Y
e . s we FST . Cane T
,:"'" e H ‘*"'.‘.'E .
' s 1997 Fig. 5
Okm HighVp
Fig. 3 The result of the checkerboad test for the study
area. Good resolution can be obtained from Okm 3km  low Vp
(surface) to 5 km depth.
Okm

1km

high Vp



i,

1km

2km

Jkm

4km

bkm

Fig. 4 Three-dimensional P-wave velocity model in the 6 layers (0, 1, 2, 3, 4 and 5 km depth from surface).
Triangles and inverted triangles indicate tops of mountains and hot springs including fumaroles, respectively. The
layer at Okm depth is explained in Fig.5. High P-wave velocity zones are recognized at the Akagawa area at 1km
depth (4.3km/sec) and the Otake geothermal area at 3km depth (4.9km/sec). Low P-wave velocity zone is located
around the Kurokawa area (4.3km/sec) from 3km to 5km depth. These anomalies of velocity can be found at the
geothermal areas and hot springs around Kuju Volcano.
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Three-dimensional P-wave Velocity Structure around Kuju Volcano, Kyushu, Japan
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Synopsis
P-wave velocity structure around Kuju Volcano was obtained with 3-D seismic tomography. 6439 P arrival
times were inverted in order to find a 3-D P wave velocity structure by using the method of Zhao et a. (1994).
A good correlation with the surface geology was found for layer Z=0km (1km above sea level). Vp anomaly

zones below Z=1km were found at some geothermal areas.

Keywords : Kuju Volcano; geothermal area; hot springs; 3-D P-wave velocity



