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Fig. 1 Leveling bench marks measured in the 2007 survey (solid circles). Solid triangle indicates the location of

the active summit crater of Sakurajima volcano.
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Fig. 2 Vertical displacements of bench marks in Sakurajima volcano and around the Aira caldera referred to
BM.S.17 which is located at the western coast of Sakurajima. Upper: December 1991 ~ October 1996, Middle
and Lower: October 1996, July 1997 ~ October — December 2007.

Table 1 Results of the pressure source calculation. A and B: pressure source beneath the center of the Aira

caldera and beneath the center of Sakurajima, respectively. The origin of the X,Y coordinates is at the center of

the summit crater of Sakurajima volcano. Uref and Uzo are the vertical displacements at the reference bench

mark and above the pressure source, respectively. AVp is the deformation volume at the pressure source.

Leveling survey intervals

Dec.1991 ~ Oct.1996
(Eto et al., 1997)

Oct.1996,Jul.1997 ~ Oct.-Dec.2007
(This study)

Position of the pressure source
A(X,Y)
B(X,Y)
Depth

Reference bench mark

Uref

Uzo

AVp

A: 0.4 km, 9.0 km
B: cannot be found

A: 9.5km
BM.S.17

A: +37.5mm

A:. +102.7 mm

A: +3.9%x10"m®

A: 1.8km, 9.7 km
B: cannot be found

A: 8.8km
BM.2786

A: +9.3 mm

A:. +220.5mm

A: +7.2%x10"m®

FAETIHIK TH D19914E~19964FE DFFE S (JLEE D,

1997)
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Fig. 3 (a) Horizontal location of the calculated pressure source (solid circle). Solid rectangles are the bench marks
used for the calculation. Solid triangle indicates the location of the summit crater. (b) Comparison between

measured vertical displacements (open circles) and theoretical vertical displacements (solid line) versus radial

distance from the pressure source.

1996 - 974 ~2007F DO HAM b Al I & RIS, G
BHNT ZHREM Y (B o EEEA
DHDOUENFET N TETEBENHA S, 5
sl B R O BIE ATRBIX R e o 7, BESR
B ko EFAE®RE (Uzo) 13+2205mmTH v, A
M & R RE IR EREICH D 2 LB nD,
Fig. 3lc, FtHE SNTENFROME L L N ESHEOH]
TEAE & BRI 2 R L7z, 1996 + 974F ~20074F @
MOEROBEEE & (AVp) 1%, K7,20005 325

A — MVOEFERM (~ 7~ OITH) LHEE S5,
R HA R R OB FE T K LR &I S < < 7~ DB
& (Dense Rock Equivalent) 1%#J28075 5.5 A — kb
LHESNDDOT, WHEE A7 L TRIT,50007 575 A
— MO TR T BOICBENTb 0 &R
LD, ZOWIMIX, FRK680LI ST A— LD~
7tk E L 72 v, Ishihara (1981) OF5HE L 7205 Kk iE
R O~ 7~ a3 TH 5 FEMKIL1,00005 32
A— MUz L CHRI2IBTH - 72,

— 250 —



180 rim)  Reltive height of BM-526 referred to BM-517

E—

(Caldera uplift)

T

140 ||||i||||i||||i||||ill||i||||i||||i||||i||||i|lllilll

1855 1880 1865 1870 1975 18980 1985 1850 1885 2000 2005

400 10Y4ons)  Yeady weights of estimated ash—fall deposits
3000 |
2000 b Dbservation
Start
1000
O TTTTTTTT TTT T TTTTTT TTITTT |H|”|”|H|”|HIHI HIHIHIHINN Inlnlnlnl Inlnlﬂl TrTrrr1m1

1855 1580 1865 1570 15875 1980 15985 18950 1955 2000 2006

600 r (Nurmber)
R0

400
300
200
100

0

Yearly number of explosive eruptions

1955 1550 1965 1970 1975 1980 188% 15850 1595 2000 2005

Fig. 4 Relation among secular change of relative heights of BM.S.26 referred to BM.S.17, yearly weights of

estimated volcanic ash-fall deposits and yearly number of explosive eruptions at the active summit crater of

Sakurajima volcano.
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Vertical Ground Deformation in Sakurajima Volcano and around Aira Caldera Revealed by the
Precise Leveling Survey
— October 1996 ~ October-December 2007 —

Keigo YAMAMOTO, Tetsuro TAKAYAMA, Tomoya YAMAZAKI, Mitsuhiro TADA,
Takahiro OHKURA*, Shin YOSHIKAWA®*, Takeshi MATSUSHIMA**, Kazunari UCHIDA**,
Manami NAKAMOTO**, Yoshifumi HIRAOKA*** Toshiharu ENYA*** and Moriyuki NEMOTQO***

* Graduate School of Science, Kyoto University
** Faculty of Sciences, Kyushu University
*** Geographical Survey Institute

Synopsis
We conducted the precise leveling survey in Sakurajima volcano and around the Aira caldera during
the period from October to December 2007. The obtained survey data are compared with those of the 1996
survey, resulting in the ground uplifts around the Aira caldera. From the analysis according to Mogi’s model,
the inflation source is located beneath the center of the Aira caldera. It is found that the magma storage at the
primary magma reservoir beneath the Aira caldera is progressed during the study period. The magma storage
is thought to begin since around 1993 when the eruptive activity at the summit crater of Sakurajima volcano

was gradually decayed.

Keywords: Sakurajima volcano, Aira caldera, precise leveling survey, vertical ground deformation
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