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Fig. (1): Japan map together with the location of Noto peninsula where the Noto earthquake happened on 1%
January 2024.
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Fig. (4): Damage map of the study area after the earthquake.
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S5 axs ¥

3 Olsreas )bl (o BN b, g ALOS-2 ¢ lsl; psglai o sl B s 0 A jshiles
S o gl Gilles 5 sale slaolsl )0 (st G5 3l 51 B0 (5 el (ol 50 a5 (sla 3l
A S YL cda b 1 eojalyly bl )0 ey oS o g giue) Ol s aislys o BT oyl s
bl @9 99,00 B 4 Wy g68y jlam g (e (S oy p Sln Slod S ek Waesls (pl 08
ol sl ALOS-2 5l solan ol Lo 0 o SaS 05 ) cpwe 5l (U Slacam] S g 5580
A3l essde &5 gigiopia 4l il S g (SliwnsS Bblie ;5 ohigt Lo Sy (nl el obsS 0o
ool b1y cpe ploasls sloaiss aus Sl polas culpioran 010 (65 0 shw lo g, » ditinn



WYY oo A FY Jlo pline) Juad « Fo,0000 Y o )leds ¢ e pole ;0 GIS 5 j90 5l miw 0 )8
Application of remote sensing and GIS in environmental sciences, Vol.4,No.13, Winter 2025,
pp. 117-133

a3l 5l ol ey (e Dliedd Glie Wl g0 o505 ool 8 1) 398 A3l sl (i dSlas () ]
o ools jloslaiwl b e o olbuls (6,05 ojlasl aS sl (S5 4 oY S Slulils e Lo o L
)y edle 095 pdy el Wils nl oy slp 5 obsS slo g Jsbo 5l eoliad Lo V- Jiie
oylgale oyl (Fu b slacols s couwal i Ayl wlihs oo i sileoe ;0 ALOS-2 5l solaal
e jobody DML (pl g WS S5 5 (it lagil g o oS D > (g5l Joe 4 atlyi oo
e S0 p)l5 5l s (o wyls 8 st bl iyl (RalS g Wity lilas cy o o
o plisls sl el @ pdaaw! b5l Gl s asls, I e ol o a5 ALOS-2
sl ol 5 6Bl Ol Wols 5l g i sleosls jl solaiwl b sl d3); 685 51 s ool
G aulg oo Dbl pl aSls,y 0ol sl e Syl 4 9wl glolis 1) Jlesd

DS SLS (g5l g (Gl yolasl pogas 10 S e g S e Slas S peonal

Spdocawl Dbyl g Gl 5o ere lpl SO olyieas ALOS-2 (g )lol) gl a5 S ol oo culed o
onlasms @l sl 3blie 385 g g g gl gared),l slaools wlgs oy 5l oL
Gl slp Daeaily (a0l o Sl wiias S50 A 5l G e STy 35 50 S & e L
Solel dgps s Wlgs o (555U ol 5l eoliiul ai)ls Sl 25 50 il 6ol sge 9 Ol jlus

S SeS sladlaie g (o mhaw )3 )y ol e Cope s

P gy

g louzlon yyudg p Gizmon 5 (55000 pglas and 1 JAXA) (pl slabd g lga SlalazsT Luiljl 51 algs



. L w0l (51515 599 31 i 1 o3l (415 V+VF 355 05 as al 313 31 ka1 i 5 sl 9 (500 dhangy JSC el (gt

0015 5 10

P SPETA

ALOS-2/PALSAR-2 level 1.1/1.5/2.1/3.1 CEOS SAR product format description, Japan
Aerospace Exploration Agency, May. (2014).

Aslan, G., Cakir, Z., Ergintav, S., Lasserre, C., & Renard, F. (2018). Analysis of secular ground
motions in Istanbul from a long-term INSAR time-series (1992-2017). Remote Sensing, 10(3),
408. https://doi. org/10.3390/rs10030408.

Cigna, F., Esquivel Ramirez, R., & Tapete, D. (2021). Accuracy of sentinel-1 PSI and SBAS
INSAR displacement velocities against GNSS and geodetic leveling monitoring data. Remote
Sensing, 13 (23), 4800. https://doi.org/10.3390/rs13234800 .

Karimzadeh, S., Ghasemi, M., Matsuoka, M., Yagi, K., & Zulfikar, A. C. (2022). A deep
learning model for road damage detection after an earthquake based on synthetic aperture radar
(SAR) and field datasets. IEEE Journal of Selected Topics in Applied Earth Observations and
Remote Sensing, 15, 5753-5765. https://doi.org/10.1109/JSTARS.2022.3189875.

Karimzadeh, S., & Matsuoka, M. (2020). Ground displacement in east azerbaijan province, Iran,
revealed by L-band and C-band InSAR analyses. Sensors, 20(23), 6913. https://doi.org/10.3390/
$20236913.

Karimzadeh, S., Matsuoka, M., & Ogushi, F. (2018). Spatiotemporal deformationpatterns of the
lake urmia causeway as characterized by multisensor INSAR analysis. Scientific Reports, 8(1),
5357. https://doi.org/10.1038/s41598-018-23650-6.


https://doi.org/10.1109/JSTARS.2022.3189875




&
{ﬂ[ [ Application of remote sensing and GIS in environmental sciences, Vol.4,No.13, ‘i/?.;.‘,

i Winter 2025, pp. 117-133

W, i

An investigation of ground deformation and infrastructure damages
following Noto peninsula earthquake (2024) using L-band remote sensing

Abstract

Earthquakes are among the natural hazards that can have significant impacts. Although
earthquakes occur within just a few seconds, their effects can persist in the environment
for years, or even decades. Earthquakes cannot be predicted in the long term, but space
technologies, such as radar remote sensing, can play a crucial role in reducing earthquake
risks and losses. In this study, Synthetic Aperture Radar (SAR) images from the ALOS-
2 satellite, known as PALSAR-2, operating in the L-band, were used to assess the damage
to buildings and road infrastructure resulting from the January 1, 2024, Noto earthquake
in Japan. Interferometric Synthetic Aperture Radar (INSAR) and Coherence analyses have
been used in this study. The results show that L-band data, with a wavelength of
approximately 24 centimeters, have good penetration capability in areas with dense and
tall vegetation cover (such as the Noto Peninsula). This advantage can be utilized to
extract ground displacement fields and assess damage to buildings and roads in which the
results show that the maximum displacement is about 1 meter in the line of sight of
satellite.
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