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Sakurajima	
EW12 km - NS10 km 
4,000 yrs BP	

Aira-Caldera	
20 km diameter 
29,000 yrs BP	

Kagoshima City 
600,000 people	
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Two craters of Sakurajima	
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Summit crater: 800 m×600 m×500 m 
Showa crater: 360 m×280 m×150 m	



Eruption activity of Sakurajima volcano	
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Cyclic Vulcanian eruptions at the summit crater suddenly 
started on Oct 13, 1955. After decreasing activity of the 
summit crater, On June 4, 2006, Showa crater has reactivated 
after 60 yrs dormancy and explosivity has been increasing 
since 2009.	
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Pyroclastic flow	

Eruptions at Showa crater	



Vulcanian explosion at Showa crater	
(11:25, Feb. 6, 2008)	

From a site 3 km away from the crater (JMA)	
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Tilt and Strain record associated with 
eruptions at Showa crater	
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explosion	

DOAS measurement 
(traverse)	 2009/12/01 

Decrease of gas emission	

Kazahaya et al. (2010) 

SO2 imaging by UV camera	
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Kazahaya et al. (2013) 



Weakening and 
disappearance 
of volcanic glow	
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Acceleration of volcano inflation	

inflation	

Strain change increases around a time 
that volcanic glow starts to disappear!	

inflation	

EXP	EXP	



Dec 5, 2011	

Spectrogram of infrasound record	

We can also see this phenomenon from perfectly 
disappearances of infrasound noise	

Windy condition	



Disappearance 
of volcanic glow	

Decrease of SO2 flux	

High-pressure 
gas pocket	

Molten lava? 
Incandescent rocks 
heated by hot gases?	

Volcanic glow	

Volcanic gas (SO2)	

Pathway for 
volcanic gases	

(b) A few tens of minutes prior to eruption	

Formation 
of plug	

Additional inflation 
detected by acceleration 
of strain change	
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Inverting of strain change	
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Aug-Sep, 2009 
(179 events)	

Deflation is already started before eruption onset	



Increase of tremor amplitude 	

inflation	 deflation	

EXP	
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(1) Start of tremor	
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2009/09/27 01:39	

Start time of deflation is corresponding to the time 
that increasing of tremor amplitude starts	



Gas leakage?	
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Apparent temperature  
at the crater	

inflation	

Decrease of temperature	

EXP	

At a time of inverting strain change, 
change of temperature at the crater is also 
recorded: from decrease to increase.	



(c) A few minutes	

Gas (pressure) leakage	
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(d) 0.5-1 seconds	
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(source of volcanic cloud)	
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Isotropic expansion 
of gas pocket	



preceding phase of infrasound wave	

Weak infrasound signal (a few Pa) is recorded ahead of 
the main impulsive phase of infrasound wave	

Yokoo et al. (2009) 

Main shock	



©MMVI, CBS Stations Group of Texas L.P.	
	in YAHOO! NEWS	

Johnson et al. (2008) 

Upheaval and collapse of the crater ground	

Etna volcano, Italy	



Schematic diagram of infrasound radiation	
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(e) 0 sec	
main shock 
phase of 
infrasound	

Ballistics made 
by deformed plug	

Disappearance 
of gas pocket	

Uprising of expanding magma 
(source of volcanic cloud)	

Ejection of fragmented 
magma as a volcanic cloud	

(f) After start of eruption	
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Result of moment tensor analysis	
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1.  Isotropic expansion 

2.  Cylindrical contraction 

3.  Isotropic expansion 
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Eruption processes at Sakurajima	

After Iguchi et al. (2008) 
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Ishihara (1990) 
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Inflation-deflation processes 
associated with the summit crater eruptions	

Tilt (R)	

Strain (R)	

Pressure source of 
inflation and deflation: 
4-6 km depth 

Strain (T)	



Eruptions at summit crater	
Eruptions at 
Showa crater 	
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Observation of ground deformation  
in underground tunnels	

HAR:	
DPRI, Kyoto Univeristy (1985-）	

ARM:	
Osumi KKJ, MLIT (2006-)	
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Deflation source during an 
eruption at Showa crater is 
smaller and shallower than 
the case for an eruption of 
the summit crater 	
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