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AbstractAbstractAbstract
•Review about Unzen volcano.

•InSAR of PALSAR(ALOS) show 
deformation of lava dome at Unzen
volcano. 

•Compare to GPS campaign observation .

••Review about Review about UnzenUnzen volcano.volcano.

••InSARInSAR of PALSAR(ALOS) show of PALSAR(ALOS) show 
deformation of lava dome at deformation of lava dome at UnzenUnzen
volcano. volcano. 

••Compare to GPS campaign observation .Compare to GPS campaign observation .

→Try two orbits→→Try two orbitsTry two orbits

→Additional ground truth
in November,2007

→→Additional ground truthAdditional ground truth
in November,2007in November,2007



Unzen volcanoUnzenUnzen volcanovolcano

©using 50m mesh DEM by GSI



Pyroclastic flowPyroclasticPyroclastic flowflow

Photo May 4, 1993

Photo May 15, 1993

MayMay，，19911991
　　　　Lava dome appearedLava dome appeared

NovemberNovember，，19901990
　　　　　　　　　　　　　　　　EruputionErupution



13 lobes13 lobes13 lobes

datedate lobelobe

1991/12/31991/12/3 66thth lobelobe

1991/5/201991/5/20 11stst lobelobe

1991/6/51991/6/5 22ndnd lobelobe

1991/8/141991/8/14 33rd rd lobelobe

1991/9/161991/9/16 44thth lobelobe

1991/11/241991/11/24 55thth lobelobe

1992/3/231992/3/23 77thth lobelobe

datedate lobelobe

1992/8/101992/8/10 88thth lobelobe

1992/12/31992/12/3 99thth lobelobe

1993/2/21993/2/2 1010thth lobelobe

1993/3/171993/3/17 1111thth lobelobe

1994/1/151994/1/15 1212thth lobelobe

1994/7/121994/7/12 1313thth lobelobe



Sketch of lava domeSketch of lava domeSketch of lava dome

1000m



Lava domeLava domeLava dome

Photo December 6, 1994

Northward

Northward

Photo November 23, 2007



Deformation of lava domeDeformation of lava domeDeformation of lava dome

(Fukui 2002) video, photo and theodolite



PALSAR ImagesPALSAR ImagesPALSAR Images

DateDate IntervalInterval modemode Off nadir Off nadir 
angleangle BBperpperp OrbitOrbit

August 26August 26--Octorber 11Octorber 11
20062006 4646 FBSFBS 34.334.3°° 670m670m AscendingAscending

July 27July 27--September 11September 11
20072007 4646 FBSFBS 34.334.3°° 70m70m DescendingDescending



Power imagesPower imagesPower images

September 11,2007September 11,2007
DescendingDescending

October 11,2006October 11,2006
AscendingAscending

Unzen volcano



September 11,2007September 11,2007
DescendingDescending

October 11,2006October 11,2006
AscendingAscending

Unzen volcanoUnzenUnzen volcanovolcano

Power imagesPower imagesPower images



InterferogramInterferogramInterferogram

August 26August 26--Octorber 11,2006Octorber 11,2006 July 27July 27--September 11,2007September 11,2007
AscendingAscending DescendingDescending

Unzen volcano



Lava domeLava domeLava dome

Deformation Deformation ～～ππ = several cm= several cm
Both orbitsBoth orbits

August 26August 26--Octorber 11,2006Octorber 11,2006 July 27July 27--September 11,2007September 11,2007
AscendingAscending DescendingDescending



GPS observationGPS observationGPS observation

• Using MG2110 (Furuno Electric CO.)
single band
campaign observation since September, 1999

•• Using MG2110 (Using MG2110 (FurunoFuruno Electric CO.)Electric CO.)
single bandsingle band
campaign observation since September, 1999campaign observation since September, 1999

• Approximation straight line between each data
( Nov,2004、Sep,2006、Nov,2007 )

　　　　　→　Deformation of photography interval ( 46days )

•• Approximation straight line between each dataApproximation straight line between each data
(( Nov,2004Nov,2004、、Sep,2006Sep,2006、、Nov,2007 Nov,2007 ))

　　　　　　　　　　→→　　Deformation of photography interval ( 46days )Deformation of photography interval ( 46days )

• Collaboration with Fukuoka District Meteological
Observatory, (former) Unzen-dake weather station,
and MRI

•• Collaboration with Fukuoka District Collaboration with Fukuoka District MeteologicalMeteological
Observatory, (former) Observatory, (former) UnzenUnzen--dakedake weather station,weather station,
and MRIand MRI



GPS observationGPS observationGPS observation

Reference Point

7 points5 points



GPS observationGPS observationGPS observation
Since September,1999 to November,2007



GPS observationGPS observationGPS observation

AscendingAscending

DescendingDescending

Deformation velocity Deformation velocity = several tens cm / year= several tens cm / year



Deformation of Lava domeDeformation of Lava domeDeformation of Lava dome

August 26August 26--Octorber 11,2006Octorber 11,2006
AscendingAscending

July 27July 27--September 11,2007September 11,2007
DescendingDescending

Deformation velocityDeformation velocity = several cm / 46days= several cm / 46days



Deformation of Lava domeDeformation of Lava domeDeformation of Lava dome

August 26August 26--Octorber 11,2006Octorber 11,2006
AscendingAscending

July 27July 27--September 11,2007September 11,2007
DescendingDescending



Deformation of Lava domeDeformation of Lava domeDeformation of Lava dome

August 26August 26--Octorber 11,2006Octorber 11,2006
AscendingAscending

July 27July 27--September 11,2007September 11,2007
DescendingDescending

LineLine--ofof--sightsight（（slantslant--rangerange））



Superimpose on vector mapSuperimpose on vector mapSuperimpose on vector map

August 26August 26--Octorber 11,2006Octorber 11,2006
AscendingAscending

July 27July 27--September 11,2007September 11,2007
DescendingDescending

3～4cm 2～3cm



ConclusionConclusionConclusion

•　ALOS PALSAR InSAR detected viscoelastic
deformation of lava dome at Unzen volcano. 

•　Both interferometory images captured at 
Ascending and Descending showed that the 
deformation of lava dome in the direction that went 
away from the satellite.

•　The result is consistent with GPS observation.

••　　ALOS PALSAR ALOS PALSAR InSARInSAR detected detected viscoelasticviscoelastic
deformation of lava dome at deformation of lava dome at UnzenUnzen volcano. volcano. 

••　　Both Both interferometoryinterferometory images captured at images captured at 
Ascending and Descending showed that the Ascending and Descending showed that the 
deformation of lava dome in the direction that went deformation of lava dome in the direction that went 
away from the satellite.away from the satellite.

••　　The result is consistent with GPS observation.The result is consistent with GPS observation.
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Photo 2007/11/23
From Shimabara Fukko Arena

Fin.Fin.
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