®  ALOS-2-based observation of crustal
deformation associated with large earthquakes
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What’ s InSAR? o |E LI

INSAR : Measurement technigue for crustal deformation observation

The 2011 Tohoku
Earthauake
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Earthquake/Volcano observation by ALOS-2 [2014-]  ®TEERZEER
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Earthquake/volcano observation by InSAR (ALOS-2) [2014-]
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Today’ s topics A

B [ opic 1
Earthguake observation using ALOS-2

through the application to the latest Japanese inland earthguake:
the 2018 Hokkaido Eastern |Iburi Earthquake

B [ opic?
Mapping of three-component displacements
associated with large earthquake

Application 1: The 2016 Tottori earthquake, Japan

Application 2: The 2016 Kumamoto earthquake




The 018 Hokkaido Eastern Iburi Earthquake
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cf. http://www.gsi.go.jp/cais/topic180912-index-e.html
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helpful to understand the movements



SAR-derived information on GSI map b= 2 e impe

3D view

% The 2018 Hokkaido Fastern Iburi Earthquake: Fault Model(preliminary}
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Contribution to official evaluation
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ALOS-2 data contribute to official
comprehensive evaluation of survey
results for the earthquake




Today’ s topics A

B [ opic 1
Earthquake observation using ALOS-2

through the application to the latest Japanese inland earthguake:
the 2018 Hokkaido Eastern |Iburi Earthquake

B [ opic?
Mapping of three-component displacements
associated with large earthguake

Application 1: The 2016 Tottori earthquake, Japan

Application 2: The 2016 Kumamoto earthguake




Use of both Right- & Left-looking modes A s
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3D displacement map: The 2016 Central Tottori Earthquake > =~

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

Interferograms
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Date: October 21, 2016
Magnitude: Mw6.2

Depth: 11 km

Mechanism: Left-lateral fault slip

nt dlsplacement‘ pattern

ult plane?/ f

. ‘.?

I
. 133.9° * =R Epicenter
L FAmOELR [cm] KA BEOEALE 2016/10/21
Vertical displacement Horizontal displacement
0 (£33 10cm
Subsidence Uplift I
-10 10 Analysis by GSI from ALOS-2 raw data of JAXA

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




3D displacement map = the 2016 Kumamoto earthquake = o B LR

~ SAR-derived 3D displacement map
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The 2016 Kumamoto earthquake

- Main shock: Mw 7.0

- Foreshocks: Mw6.2, 6.0

- Futagawa & Hinagu faults

- Right lateral + normal dip motions




Comparison with field survey result o B LRIARER
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1. We (GSI) are monitoring ground deformation nationwidely with
ALOS-2-based INSAR.

2. Once an earthaquake 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 Earthqguake 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.




