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Abstract: On January 1, 2024, a magnitude 7.6 earthquake struck the Noto Peninsula. This study evaluates building damage in Suzu
City using multi-source remote sensing. DINSAR displacement from ALOS-2 and Sentinel-1 SAR, damage indices (ADI, BD), and
NDBI differences from Sentinel-2 were calculated. A Random Forest model was trained using these indicators and validated with field
data from 925 bmldmgs The results show that integrating SAR and optical data effectively supports earthquake damage assessment.
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Results & Discussion

Introduction

On January 1, 2024, a magnitude 7.6 earthquake caused severe The DINSAR analysis produced displacement maps from both
damage In Suzu City. Rapid building damage assessment Is ALOS-2 and Sentinel-1 SAR data. Although the value range and
essential for disaster response, but most methods focus on displacement distribution patterns differed , the overall trend was
regional scales and lack building-level accuracy. consistent—displacement values generally decreased from north
Objective: To assess building-level earthquake damage In Suzu to south.

City using remote sensing data and develop a model to identify The Random Forest model achieved an accuracy of 0.85. And
damaged buildings. the confusion matrix showed that the number of false negatives
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Methodology
Multi-source remote sensing data were used to assess building (FP) kY24 BiEL- B EmsiE b sE I A EMAE St

damage In Suzu City after the 2024 Noto Peninsula earthquake. NETYTTE. R OD: Ei%j#%h mISIE LRI TIND,
DINSAR was applied to ALOS-2 and Sentinel-1 SAR data to

generate displacement maps. N
Amplitude Difference Index (ADI) and Differential Polarization - 2l
(DP) were derived from SAR intensity images before and after
the event, and Normalized Difference Built-up Index (NDBI)
differences were calculated using Sentinel-2 optical imagery.
The Random Forest classifier was built using these features and
validated with damage data from 925 buildings. _ -
2024I—Fl|:.5'_:|= E‘ﬂﬂsﬁfﬁ I*/J‘NH:J@ECF%% f:?’&n:H -g_%)f:&)fzs Displacement Sentinel-l
BED)E—bEo T T—3%FEALT-, B
KERIZRDSAREEEZR N LIRIEZETE 2 (ADD B LR IR E
(DP)Z&E HL. Sentinel-2MHFERZAVTIERIELEEEY
B INDBD) DESZFTHELFLT,

Jruo% INTIUF LTAL A SR ZTIBREL . 9225 DS

Accuracy Precision Recall Fl-score

0.85 0.86 0.80  0.82

37°30'N
1

TN 26 584
Confusion matrix

Model accuracy

37°24'40"N

== 0.102853

mal -0.530425

37°24"20"N

37°30'N
|

U

/)-‘—C*ﬁ_ﬂf l.zf-o §
T 0.64482 -
Displacement B B R Un_damage q . ,;’,,;
Alos-2 E 137°10F 15720e | @ ' 3 m Damaged : i
. T 137°1420"E T 137°14'40"E " 137°14720"E T 137°1440"E
ADI Displacement_ ALOS-2  Buyilding damaged conditions Model result
Displacement CO N CI US | on
Sentinel-1 . - . .
bF The remote sensing data and classification models can effectively
ADI Identify building damage, though further improvements are
Sertinel s DL needed through integration with field-based monitoring.
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