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Tilt and Strain Change Before and After the Explosion at Minami-dake, Sakurajima, in 2017
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Synopsis

Deformation source associated with each eruption at Sakurajima have been estimated
beneath Minami-dake for each eruption. Deformation sources for mid-long term magma
intrusion event were estimated beneath Aira caldera, Kita-dake and Minami-dake. A new
observation tunnel was installed at Komen in August 2016. On November 13, 2017, an
explosion with an infrasound occurred at Minami-dake at 22:07. Ground deflation was
accompanied and kept for approximately five hours. Most tilt vectors showed radial
pattern of deflation at Minami-dake, whereas that at Komen showed deflation at northern
part of Sakurajima. We modeled the tilt and strain change except Komen. At first, we
modeled the deflation based on the Mogi model. A deflation source was located beneath
Minami-dake. Directions of observed and calculated tilt vectors were slightly different at
western and northern stations. We then applied a sill model. A sill was located between
Minami-dake and Kita-dake. Magma may migrate wider area than it has been considered
during each eruption at Sakurajima. This sill model cannot explain tilt change at Komen.
There might be a local displacement around Komen.
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Fig. 1 Distribution of stations used in this study. Solid
circles represent Arimura (AVOT),
(HVOT) and Komen (KMT) observation tunnels. Solid

squares represent borehole tiltmeters

Harutayama

of Japan
Meteorological Agency at Yokoyama (A) and Amida-
gawa (F). Solid triangles represent summit craters of

Minami-dake and Kita-dake, and Showa crater.
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Fig. 2 Tilt () and strain (¢) records at each observation tunnel during the period of November 5-14, 2017.

The radial (R) component is positive toward the summit crater of Minami-dake, and the tangential (T)

component is positive in the direction rotated clockwise by 90° from the radial component, respectively. The

gray dashed line represents the onset of explosion at Minami-dake on November 13, 2017.
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Fig. 3 Tilt vectors during the period from November 13,
2017 22:07 to 3:00 of the following day. Error ellipses

are lo.
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Fig. 4 (top) Location of obtained Mogi source (the solid
circle) and comparison of observed (black) and
calculated (white) tilts. Error ellipses are lo. (bottom)
Comparison of observed (black) and calculated (white)

strain changes. Error bars are 1o.

o TWDERET D L, BENF—EZ2DEITK
WAZIER > TEY, LEN-T, EHEShiz~r~
KRS VIRIZIER > T 2E X BRS. £ 2
T, VAETFAOEMAERL L. EHEAOTARE LD
FHI21E, Okada (1992) DMEEWIE €T L DENL
W7 w7 ADCIDE V-, A1 0°, EfTiddl
M LEL, iE - ESBRHELWELEO L EiE
M L7, Mogie 7 /b & RIERIC, Hiii7e S L OHLo
AEATE - RS - LORS -HnEEZhEnZY v

Ry —F B2k 0 HEE Lz,

FERAFig. 5ICRY. —IIOE E232.3 kmd L3
G~ AL IC T TR BN, RSIET7.7 kmbsITH
S7. N EIESemT, ZAUEIARERD £26.5 0 milC
U5, WEESIIMogi®T VOEAITH N THEL,
KHEBLELREE -T2, £, DTrTIEHD B
O OBV LALE DAL F T A B LT A T o
BVEWALELTWS. £72, OFTHELoMmE
WZHOWTHBIME E P JE LR,

130°36'

130742

31°36'
Obs. (100 nrad) =—
Cal. (100 nrad)=—>
31°30' &
bl *
=100 —
£ 1 -
£ 200 -
w
c b L
-300 Obs. mmmm |
] Cal. ———
-400 T T \ T

Rad Tan Rad Tan
AVOT HVOT

Fig. 5 Same as Fig. 4 for the sill model. The square

represents location of obtained sill.
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Fig. 6 Comparison of observed and calculated tilt (top)
and strain change (bottom) at KMT for the obtained sill

model.
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Fig. 7 Horizontal displacement relative to GNSS Earth
Observation Network (GEONET) station 942004 (solid
star) during the period from October 2011 to March
2012 (Hotta et al., 2016).
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