- O
C 1T ) Cross-ministerial Strategic
9 S1P b

A4 Innovation Promotion Program

(1) Inspection, Monitoring and Diagnostics Technologies m

Development of wide area displacement monitoring for early
detection of deformation or damage of civil engineering
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Current Accomplishments (2

(2) Trial of displacement monitoring for various rockfill dams across Japan using ALOS-2 data
rincipal Investigator

Target dams : Nineteen rockfill dams
Data used : ALOS-2 (2014-) (Spatial resolution 10m, wavelength 23.6 cm (L-band))

R&D Objectives and Subjects

( Objectives ]

Green: rockfill dam

2 2
5 5
o 5
5 L . L . . . . . Blue: concrete dam £
s Monitoring displacement of many civil engineering structures both in normal times and after natural disasters Feb 28,2015  Mar 28, 2015 Sep 26, 2015 g
=} TN . . . . =}
S by utilizing satellite SAR data covering a wide area without sensors on the ground surface 0 S
o [=}
o X . satellite SAR 9
g first observation &
3 3
ﬁl [ ] displacement second observation 3 settlement ﬁ
[ J (cm)
400m N . From the change of distance between Dec 5, 2015 Mar 12, 2016 Jun 18, 2016
rom survey first and second observations by SAR,
S:):'r:‘:s'ted dam displacement of the dam can be Example of displacements of Taiho subdam dam after about ten years
measured. i i -
to whole area Locations of dams from completion using ALOS-2
measurement _ . intermetric fringe
Current survey points s Satellite SAR image -
on a rock fill dam  (red circles) Schematic drawing of displace monitoring by satellite SAR ;; ‘_ ops | Displacement obtained by satellite SAR was
> heaval = n in good agreement with GPS
- Target dams were selected across Japan | * SAR (average error: 2 mm).
[ Subjects ] for future practical use in many dams : R S S e B
10
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(PDevelopment of a monitoring method for practical application for rockfill dams Comparison of displacement
(@Research on applicability for concrete dams or other structures between SAR and GPS
(@Development of a reliable monitoring method combining SAR, conventional survey, GPS, etc.

Current Accomplishments (1/2)

(1) Trial of displacement monitoring for five rockfill dams in one scene using ALOS/PALSAR data [Current progress for final goals)
Target dams : Five rockfill dams . . (DFor practical use of satellite SAR for deformation monitoring of rockfill dams
Data used : ALOS/PALSAR (2006-2011) (Spatial resolution:10m, wavelength: 23.6cm (L-band)) - Accurate displacement measurement in normal times Preparation of technical manual for satellite SAR
Bonoli dam - » Wide and early displacement measurement after earthquakes based displacement monitoring of rockfill dams
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Taiho subdam gi'rgg:efl;m 1087 7 s (@Research on applicability for deformation monitoring of concrete dams or other structures
Height: 66m / - o - Trial measurement for concrete dams (under study)
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e stf;’m (@Development of a reliable monitoring method combining SAR, survey, GPS, etc.
o - Accurate displacement monitoring by satellite SAR at places without displacement data (under study)
Hanej dam Apr 16, 2008 Sep 1, 2008 Jan 17, 2007 - Reliable monitoring technology combining satellite SAR and other methods (conventional survey, GPS, etc.) (under study)
Height: 66.5m — .
Completion: 2004 0 [Flnal GoaIS]
Fukuji dam » Realization of efficient and effective displacement monitoring by combining satellite SAR and other methods
Height: 91.7m setement o + Contributing to improvement of monitoring technology for life expansion of civil engineering structures, including dams,
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Comparison of displacement between SAR and GPS Special inspection (after earthquake) | by utilizing satellite SAR for
Kanna subdam conventional survey 55 ’ . ’ sophistication and efficiency
Early detection of structural damage immediately after earthquake improvement of monitorin
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