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= Mission =
Monitoring ground surface 

changes nationwidely

G  S  I

InSAR analysis
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- The Coordinating Committee for 

Earthquake Prediction, Japan
- The Coordinating Committee for 

Prediction of Volcanic Eruption  etc…
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What’s going on?
What happened?
What’s going on?
What happened?

[ Decision Making ]
- Alert level
- setting no-go area

General People

WEB site
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Partnership between GeoSpatial Information Authority of Japan & JAXA

Ground Displacement 
Map/Data

Earthquake, volcano, 
landslide etc…



Slide 3

What’s InSAR?

Before
Ground

After

©JAXA

ALOS-2 : 630 km
ALOS: 690km

Microwave

Wavelength:
～24 cm

Phase difference
=> Ground displacement

The 2011 Tohoku 
Earthquake

１st Obs.：01/11/2011
２nd Obs.：04/13/2011

※One color cycle is equivalent to a half-wavelength

InSAR：Measurement technique for crustal deformation observation
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Microwave can 
penetrate cloud and 

volcanic plume

Analysis by GSI from ALOS 
raw data of JAXA



Shinmoedake
（2018/3/1 eruption）

Ioto
Kuchinoerabujima（2015/5/29 eruption）

Ontakesan
（2014/9/27 eruption）

Azumayama

4

Earthquake/Volcano observation by ALOS-2 [2014- ]

Iwo-yama
2018/4/19 eruption

Sakurajima
（2015/8/15 magma 

intrusion event）

Hakoneyama
（2015/6/30 eruption）

2016/4/16 Kumamoto (Mw7.0)

Foreshocks

Post-seismic 
deformation

2014/11/22
Northern Nagano(Mw 6.2)2016/10/21

Tottori (Mw 6.2)

2016/12/28 KitaIbaraki (Mw 5.9)

TokachidakeEastern Iburi (Mw6.6)

Analysis by GSI from ALOS raw data of JAXA



Earthquake/volcano observation by InSAR (ALOS-2) [2014- ]

2016/8/24 Italy

2015/9/16 Chile

2015/4/25 Nepal

2017/11/12 Iran-Iraq

2018/2/25 Papua New Guinea

2016/11/13 New Zealand

2016/2/6 Taiwan
2018/2/6 Taiwan

2015/7/3 Yilkiqi, China

2015/12/7 Tajikistan

2016/4/17 Ecuador

2018/4 Kilauea

2018/9/28 Sulawesi

2018/8/5 Lombok

Analysis by GSI from ALOS raw data of JAXA
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Today’s topics

■ Topic2
Mapping of three-component displacements 
associated with large earthquake

Application 1: The 2016 Tottori earthquake, Japan

Application 2: The 2016 Kumamoto earthquake

■ Topic 1

Earthquake observation using ALOS-2

through the application to the latest Japanese inland earthquake: 

the 2018 Hokkaido Eastern Iburi Earthquake
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The 2018 Hokkaido Eastern Iburi Earthquake

cf. http://www.gsi.go.jp/cais/topic180912-index-e.html

Date: Sep. 6,  2018   Mj6.7  / Mw6.6

Seismic intensity: ７ (Highest rank)

Depth: 37 km

2-D

EW & UD: helpful to understand the movements

1-D (LOS)
Model Estimate
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SAR-derived information on GSI map

GSI map: https://maps.gsi.go.jp/ 3D view

You can superimpose various 
information such as fault model

Web site for the fault model

http://www.gsi.go.jp/cais/topic180912-index-e.html
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Contribution to official evaluation

Report

Discussion
Evaluation

evaluation 
Official 

evaluation 

ALOS-2 data contribute to official 
comprehensive evaluation of survey 
results for the earthquake

SAR-derived resultsSAR-derived results

The Headquarters for Earthquake Research Promotion
Earthquake Research Committee

https://www.jishin.go.j
p/main/index-e.html

https://www.static.jishin.go.jp/resource/monthly/2018/20180906_iburi_3.pdf
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Today’s topics

■ Topic2
Mapping of three-component displacements 
associated with large earthquake

Application 1: The 2016 Tottori earthquake, Japan

Application 2: The 2016 Kumamoto earthquake

■ Topic 1

Earthquake observation using ALOS-2

through the application to the latest Japanese inland earthquake: 

the 2018 Hokkaido Eastern Iburi Earthquake
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Use of both Right- & Left-looking modes

1) Ascending orbit + Right-looking
2) Ascending orbit + Left-looking
3) Descending orbit + Right-looking
4) Descending orbit + Left-looking

http://www.gsi.go.jp/cais/topic161027-index.html

ALOS-2 possesses the 
capability of both right-
and left-looking.

ALOS-2 can provide 
images from four 
directions

Least 
Squares 
Method

3 components

EW, NS, UD
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3D displacement map: The 2016 Central Tottori Earthquake

Fault plane

Full 3D coseismic displacement field was retrieved from four 
independent SAR interferograms with different observing directions 

Four quadrant displacement pattern 
by pure left-lateral strike slip.

Interferograms
3 D  d i s p l a c e m e n t  m a p

Date: October 21, 2016
Magnitude: Mw6.2 
Depth: 11 km
Mechanism: Left-lateral fault slip

http://www.gsi.go.jp/cais/topic161027-index.html
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3D displacement map  = the 2016 Kumamoto earthquake =

SAR-derived 3D displacement map
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- Main shock: Mw7.0

- Foreshocks: Mw6.2, 6.0

- Futagawa & Hinagu faults

- Right lateral + normal dip motions

The 2016 Kumamoto earthquake

Kobayashi (2018)
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West

Comparison with field survey result

EWEW

EastWest

229 cm
157cm

145cm

60cm 23°

72cm

60cm

40cm
34°

～2.2m
（personal communication: Dr. Une）

East
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S u m m a r y

1. We (GSI) are monitoring ground deformation nationwidely with 
ALOS-2-based InSAR.  

2. Once an earthquake occur, we emergently conduct InSAR
analysis using ALOS-2, and
2-1. construct fault model to know the fault location and the mechanism.

2-2. report the analysis results to the relevant organizations. 

2-3. publish the SAR-derived information on our web site.

3. We retrieve not only LOS component displacement 
but also full 3-D coseismic displacement field. 

We successfully mapped the 3-D displacement for 
the 2016 Central Tottori Earthquake and the 2016 
Kumamoto earthquake,  which are helpful to know 
the fault-related ground motions.

Satellite operation/strategy for achievement 
of observations with different view angles 
will be more important to improve ground 
displacement monitoring.


