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Characteristics of Pyroclastic Flow at Sakurajima Volcano’s Showa Crater
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Synopsis

Eruptions at the Showa crater become active since 2008 and are sometimes
accompanied with small pyroclastic flows. It is important to understand the mechanism
of generation of the pyroclastic flow for volcanic disaster prevention. We research
characteristics of inflation and precursory earthquakes before eruptions, amplitude of
air-shock and deflation after eruptions accompanied with the pyroclastic flow. In the
case of eruptions accompanied with the pyroclastic flows, precursory earthquake swarm
and long suspension of inflation (more than 30 min) before eruption and larger deflation
after eruption are observed. It is considered that ascent magma before occurrence of
pyroclastic flow is longer stay in conduit and erupt much volcanic ejecta than normal
eruptions. The pyroclastic flows may be caused by fall down of much volcanic ejecta
composed of high density magma. The possibility of the occurrence of the pyroclastic
flow is high when swarm of precursory earthquakes and long suspension of inflation are

observed.
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Photo 1 Pyroclastic flow at April 09, 2009. Photo by
Dr. Akihiko Yokoo.

1600

_—
g 1400
N
o 1200
o .
£ 1000 9@ . .
]
.2 800 °
< ° .
< 600 e o
L eo® o o ° . ° °
= 400 . . . ) o e
= oo e e o °
200 e o o o

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
Year

Fig. 1 Travel distances of pyroclastic flows from
active crater during 2008 to July, 2017.
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Fig. 2 Schematic of explosive eruption process. (a)
Inflation before eruption. (b) Rapid gas release by
outbreak of gas pocket. (c) Deflation after eruption.
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Fig. 3 Locations of active caters at Sakurajima
volcano and observation sites of seismic (HIK) and
air-shock and ground deformation (AVOT).

F72, EEFICKOEHEOBRALE TORZOND
L9 RPN IR ENER TR D (&
Bk, 2013) . K HJE T O KB GO BRI IX
BEZR T AT E ) ORI K D 2 RIRE A
41U % (Ishihara, 1990, Tameguri et al. 2002) . < ®
BRICAE L A ZERIRBI O K& X (10Pa) THEFMIE
PRIS BN K 2 HIE LT % . W BR AR T4 1T 13
By o Ji I X 0 MR A B O HE 2B S D (Iguchi
etal,2013) . KGR Z AL D EKITDOVWT, BEKRETIC
AT D IR ECHTRHME, KOEOTAWED
DHCIE B O S (B5IES) , By oMK
N & 2 LRI 72 & DR E R, ki s A 1
oo HELTHAONCTD.

FEATIZAE 9~ 5 R 7 — & 1L RUER R 2B S 215
KINEBF T & — DN E L TV D kOEFEO5]
B S oES (L) , HEAES L0
RIREN 1L - 2804 K BT 1 [EE TR T X - TR
EENOAFICEHRE STV AR L OB
SLEDT —F# &M Lz (Fig. 3) .

3.1 MEXFIDRRIETE & ATER it E

WA K 0 0D HE 8 IR 2 R0 K LR i HE 8 0D 25 i ok
DRI LR E % 7= 3 B R 72 diz 28 B S 8L S h,
WKL XA I U 95 (Iguchi etal., 2013) . &
7o, WRIEZIE OB A6 U 72 %2 (20 72 i SR R TG B 23
RETDHIEND D (BFE - HA, 2013) . Fig. 4 (T
ATBEHLEE ORIEZ (L & O3 A etk o flZ2 9. 1l
IZBRIZ & D O B3 D UNZ06:0081 2> & Bl &
Nk, FI3FEMIG IR KN RA L. AR
BTN SRR D305 200 6 IR ISR A LG
TW5. BESERIZONT, AIBREO K KIRIE
MDHR L T L (LRI IRIZB IR A K D303 0 52

N
|
% e o

Yo ®

°® o

o 0’ u¥ '..‘:
e o '.o. "o‘.‘.&.o W k.. °
0 \ \ \

09:02
n strain Ex

20—

0

T T
0 60 120 180 minutes

06:00
Oct. 14

Fig. 4 Temporal change of amplitudes of precursory
earthquakes at HIK (top) and tangential strain change
at AVOT (bottom).
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Fig. 5 Inflation times of ground deformation and
suspension times of inflation before eruptions
accompanied with pyroclastic flows (red circle) and

no-pyroclastic flow (solid one), respectively.
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Fig. 6 Amplitudes of air-shocks of explosive
eruptions (solid dot) and those accompanied with
pyroclastic flows (red circle), respectively.
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Fig. 7 Contraction after eruptions accompanied with pyroclastic flows (red circle) and no-pyroclastic flow (solid

dot), respectively.
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Fig. 8 Tilt change during 2008 to May, 2017. Rapid magma intrusion event occurred at August 15, 2015 (Hotta et al.,

2016). Red circles indicate occurrence of pyroclastic flows.
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