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Vertical Ground Deformation in Sakurajima Volcano and around Aira Caldera
Measured by Precise Leveling Survey Conducted in October and November 2013
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Synopsis

We conducted the precise leveling survey in Sakurajima volcano and around Aira
caldera in October and November 2013. The obtained survey data are compared with
those of the previous surveys conducted in October-December 2007 and
November-December 2012, resulting in the relative vertical displacements of the bench
marks. The resultant displacements show the ground uplift around Aira caldera as well
as the ground subsidence near the central part of Sakurajima. These results indicate that
the magma storage at the magma reservoir beneath Aira caldera is still progressing. On
the other hand, they also suggest the increase of the amount of ejected magma at the
magma reservoir beneath the center of Sakurajima volcano, reflecting the recent increase
of the eruptive activity at Showa crater.
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Fig. 1 Leveling bench marks measured in the October-November 2013 survey (solid circles). Solid and open

triangles indicate the locations of the summit and Showa craters of Sakurajima volcano, respectively.
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Fig. 2 Vertical displacement rates of the bench marks in Sakurajima volcano referred to BM.S.17 which is located
at the western coast of Sakurajima during the period from November-December 2012 to November 2013 (solid
circles). Vertical displacement rates during the period from October 1996 to October-December 2007 (open

rectangles) are also plotted for comparison. (a): Sakurajima coast route, (b): Sakurajima western flank
(Harutayama) route, (c): Sakurajima northern flank (Kitadake) route.
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Fig. 3 Vertical displacement rates of the bench marks
along Kagoshima Bay western coast route referred to
BM.2469 which is located in Kagoshima city to the
west of Sakurajima during the period from November
2012 to November 2013 (solid circles). Vertical
displacement rates during the period from November
2009 to November 2012 (open triangles) are also
plotted for comparison.
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Fig. 4 Vertical displacement rates of the bench marks i
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EARE R (FEHE) L L, FAKESROEEEFEL
BERNOHIEL— MZHoOWTIE, HEEn-%
KHERIZ I T 2 s E A miE 0201246118 - 1281
ITONTRERERER (LA S, 2013) &g L7,
Fig. 212, ZOFERRKD b= &K UERITBIT 52012
FE11A - 123252013311 oo E TA# &% 1
EbHTo0 OFLHEE L L CTARESRBMS. 1705 O
WEEEEICR L T2y RLTARLT.

20124511 H « 128 22520134511 A o #IC BT 5
B —EER L — o L TZEE&E (Fig. 2a) 70 51T,
oMM ORKROERES, BT S D Z

[

EMHERIND. TOBEESADO/NZ— 0%, 1996
H10H ~20074E10H -12 o #IRK (1WA S, 2008 ;

Yamamoto et al., 2013) & \Wo 72ig B VT T HER
WEHMIC R b B 8% — v LR lE S TV 5.
B O MR IX, WRINT I TFO~ I~
BOICBT2BEEXML TS EEZ LN, 1993
EE ) D O UTERE KRB O BRI OB L7 ih
BANTSHMTO~7<BICBT b~ 7 ~DIrHE
(JLEE S, 1997) 28, ZOHMbLHEITLTWVWDHZ &
DHEHEND. LaLAens, 201246110 - 120~
201311 A O IEMIC BB ICB W THIE &1
TR K OBREIZ41 mmTH Y, O P i 2 TR

B AL O HAR I W TS R A VT T RN SR
(LB D M 3 BE (T S~ A RRBE & Bl 1/ &
WL B, IRETOKENMETHERShTER
BM.S.36 (HEB, Hfh) 33 X OBM.S.4 (FE8, AFD) ,
BM.S.12 (R PEES, 7R/K) FHECRD b5 /T
Mo TLRE (B2 0E, JTEG, 1997) &, ZOHHO
HEFERICBLWTHLRZTIONS.

— 5T, BEEFREICTD AL LR LY —
F O EA— R OKEESICB W TIE, HKT52 mm
(236 L S HE O Pk % A3 ERE S Au7- (Figs. 2b and 2¢) .
B R R R R UT I B U B MU TR 1, 200745 ~2009
HFEB L U2010FE~201 HHEOHIRICB W T iR SN
TW5 (JUA®, 2010, 2012) . ZOZ Eix, BB
FREE FTO~ 7 ~<@B0ICBT2RE, bbb~
T DM ENMEEREE EE-o 2 LR FRBLTE
0, VAEOWEFIK OB D IEIE 2RNE KRB & S
LTWabnEEZLNS.

BLESN OB IR BB TR — MoV TIE, Zon
— MIBWTINE TIThILTE T KRENE (%
I, JLEA S, 1997 5 1WA S, 2010) & RER, Z o
— FOFM IO KYESEBM.2469 (IREIRERT) %
ARaEhE GEUE) &L, HEINESEKERDKEHE
ZEIEIO2012FF- 11 H 2T o KRR &R R (LR

119 —



1.80  (m) Relative height of BM.S.26 referred to BM.S.17 1 405.60
BM.OBS
170 + (Caldera uplift) 405.50
1.60 r 405.40
150 r 405.30
1.40 . 405.20
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
4000 1 (10%ons) Yearly weights of estimated ash—fall deposits
3000
2000 | Observation
Start
1000
0
1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010
1000 | (Number)  Yearly number of explosive eruptions
800 r
600 r
o | | ‘ | ‘
200
o Hlul | T | ||||I|" I ,|,|,I,.,|,I,I,|,|,|,I,.,|,|,I,I,.,., el

1955 1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Fig. 5 Relation among secular change of relative heights of BM.S.26 (solid circles: refer to the left-hand side
vertical axis) and BM.OBS (open rectangles: refer to the right-hand side vertical axis) referred to BM.S.17, yearly
weights of estimated volcanic ash-fall deposits and yearly number of explosive eruptions at the summit and

Showa craters of Sakurajima volcano.
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Fig. 6 Secular changes of relative heights of BM.2474 referred to BM.2469 and volcanic activity at Sakurajima

volcano (modified from Fig. 1 in Eto et al., (1997)).
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Fig. 7 Distributions of the vertical displacements of the bench marks in and around Sakurajima volcano referred
to BM.2469 which is located in Kagoshima city to the west of Sakurajima during the period from

November-December 2012 to November 2013. The leveling data in Sakurajima and of Kagoshima Bay western

coast route are connected by using the continuous GPS observation data (see text). Solid and open triangles
indicate the locations of the summit and Showa craters of Sakurajima volcano, respectively.
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