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Stepwise Mapping of Shelter Lifeline Disruptions and Road Access Using

Multi-Sensor Data: The 2024 Noto Earthquake

|'As of 2 January 2024

by Satomi Kimijima*, Chun Ping, Shono Fujita, Makoto Hanashima, Shingo Toride, and Hitoshi Taguchi, NIED, Japan
* s.kimijima@bosai.go.jp

The 2024 Noto Peninsula Earthquake

- Magnitude: 7.6
- Occurrence time: 16:10 JST (07:10 UTC) on'1January 2024
- Fatalities; 589

- Disaster-related deaths: 361
. - Serious injuries: 394
\ ,.' - Damage:116,197 housing units
d (based on official data as of 30 May 2025)

Stepwise Estimation Framework

L - We proposed a stepwise estimation framework
that continuously estimates and systematically
S " updates time-scaled damage products using the
: most reliable multi-sensor data available.
We evaluated 1 oad accessibility and critical lifeline
disruptions—power, communication networks,
water—at evac uatmn shelters following the Earthquake.

. s

Primary Data Sources

NIED Presumed seismicity distribution (16:29 on 1 January 2024)
SHARP.TV.viewing ratings (00:00 to 17:00 on 1 January 2024)
NTT-Docomo Restoration area map (13:14 on 2 January 2024)
JMA Unified hypocenter, catalog (1-31 January 2024)
MLIT: Water supply service area
[shikawa Prefectural Gov. Activated evacuation shelters
Road access
- Tomtom Actual vehicle access
(16:15-17:15, Sat-Sun October-December. 2023, 16:15-17:15 1 January 2024)
- ALOS-2 L-SAR-based landslide hazard assessment (1 and 2 January 2024)
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Key Findings

- The map reveals spatial disparities in infrastructure and
shelter, lifeline ' damage, S with several shelters experiencing
ccompound service disruptions.

- These visual findings support-more effective post-disaster
planning|by,identifying high-impact-zones and informing
response prioritization.

-,The map also demonstrates the value of multi-sensor, fusion
and time-scaled estimation in'enhancing the accuracy and
timeliness of, shelter-focused damage estimation.

vork was supported by the Councll for Science, Technoiogy and Innavation, Crass-ministerial Strategk
n Promotion Program, /'Development of a Resilient Smart Network System against Natural Disasters”
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