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Belmont Forum
Disaster Risk, Reduction and Resilience
Executive Summary of Final Report

1. Project title : [Resilient societies through smart-city technology:
Assessing earthquake risk in ultra-high resolution |

2. Research period : April 2002 ~ March 2024

3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Naoshi Emeritus Earthquake Research WP(2)
Institute, The University of
HIRATA Professor/ ' y WP(3
Project Tokyo ®)
Researcher
Co-PI Keiko Professor Risk Management Office, | WP(3)
Headquarters for Risk
TAMURA Management, Niigata
University
Collaborator | Shinichi Professor Graduate School of WP(2)
Interdisciplinary
SAKAI Information Studies, The
University of Tokyo
Collaborator | Hiroshi Associate Earthquake Research WP(2)
Professor Institute, The University of
TSURUOKA Tokyo
Collaborator | Hiromichi Associate :Eart_hqualfri RLergarch_ f WP(2)
Professor nstitute, The University o
NAGAO Tokyo
Collaborator Munenari Associate Eaculty %f S_usta_itnabfle WP(3)
Professor esign, University o
INOGUCI Toyama
Collaborator | Takashi Research Meguro Lab., Institute of WP(2)
Fellow Industrial Science, The
FURUYA University of Tokyo
Collaborator | Fumihiko Associate Meguro Lab., Institute of WP(2)
GUNUJI Research Industrial Science, The
Eellow University of Tokyo
Total number of participants throughout the research period:  Number
Partner-side
Name Title Affiliation Role in the
research
project
Pl Ma Kuo-Fong Professor Institute of Geophysics, WP(2)
National Central University
Co-PlI Yousef Professor Dept. of Civil and WP(1)
: Environmental
Bozorgnia Engineering, University of
California, Los Angeles
Collaborator | Matthew Charles | Principal Earth Structure and WP(1)
Gerstenberger Scientist Processes, GNS Science WP(3)
Collaborator | Warner Professor Eepr- of Ear:hl, . WP(3)
H nvironmental, an
Marzocchi Resources Sciences,
DiSTAR, University of
Naples
Collaborator | Danijel Senior GFZ Potsdam Earth WP(1)
Schorlemmer Researcher | Science WP(2)
Collaborator
Total number of participants throughout the research period: 20
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4. Summary of the international joint research

Following the devastating Great Hanshin-Awaji Earthquake in 1995, Japan made
significant strides in bolstering its earthquake monitoring infrastructure. Today, the nation
boasts some of the most advanced observation networks globally, including the Marine and
Land Integrated Data System for Earthquakes and Tsunamis (MOWLAS) and the
Metropolitan Seismic Observation Network (MeSO-net). Despite these advancements, the
seismic intensity data provided by the Japan Meteorological Agency lacks granularity, often
reporting at intervals of several kilometers, failing to capture the nuanced shaking
experienced by individual buildings. This variation arises from factors like differences in
ground strength and building characteristics, highlighting the need for more precise
observation methods. Understanding earthquake hazards and the spatial and temporal
distribution of resulting damage is crucial, particularly in densely populated areas like the
Tokyo metropolitan region, where socio-economic activities are concentrated. Enhancing
earthquake resilience requires augmenting current observation systems, supplementing
them with affordable seismometers to enable high-density monitoring. By establishing
standard procedures to link shaking data to disaster prevention actions, Japan aims to
bolster both its own resilience and that of the global community.

This research aims to visualize earthquake hazards and risks by densely measuring
ground and building vibrations using smart social technologies, thereby reducing disaster
risks and creating a resilient society. Experts from Taiwan, the United States, Japan, New
Zealand, Italy, and Germany collaborated on the following three working packages:

® WP(1): Research and development of loss and impact scenarios in urban areas

® WP(2): Development of observation instruments and building response models

based on high-density observations in and around buildings

® WP(3): Outreach activities related to best practices and research outcomes

concerning collaboration between industry, government, academia, and civil society

5. Outcomes of the international joint research
5-1 Scientific outputs and implemented activities of the joint research

International collaborative research has increased interest in citizen seismology, and its
importance has been widely recognized. Citizen participation has made it possible to
achieve higher-density earthquake observations than currently possible and has been
shown to contribute to raising disaster awareness. However, a common challenge is
obtaining the consent of residents for the disclosure and utilization of information obtained
from seismometers due to concerns about personal data protection.

5-2 Synergistic effects of the joint research

Due to the impact of COVID-19, the initially planned workshop in the United States was
canceled, and the dispatch and acceptance of researchers were restricted, limiting the
synergistic effects of personal exchanges. However, in the 2021 fiscal year, researchers
from various countries held joint online meetings monthly and actively exchanged opinions.
In the 2023 fiscal year, an in-person meeting was held in Taiwan, and direct exchanges
resumed.

5-3 Scientific, industrial or societal impacts/effects of the outputs

At the joint conference of AGU and JPGU in May 2023, a union session titled "From
outreach to knowledge co-creation: Advancing inclusive community engagement in
Geoscience” was held instead of a traditional seismology session. This inclusive
presentation was widely supported and fostered significant discussion. The session had a
substantial impact on society by disseminating international research findings. At the
workshop in Taiwan, there was an agreement to create a white paper, which is expected to
advance research further. Collaboration with Taiwan has progressed, evidenced by an
invited lecture at the Asia Disaster Prevention Conference in April 2023 and a presentation
at a meeting with the private 10T Taiwan Task Force in August. Creating a particular issue
related to this project is under consideration on the U.S. side.
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1. K. Tamura and M. Inoguchi, "DETECTING WORKLOAD PATTERNS OF LIFE
RECONSTRUCTION TASKS IN THE URBAN DISASTERS -A Case Study of
Ibaraki City at 2018 Osaka Northern Earthquake -", 17Wcee, 2021, C001913,

2. M. Inoguchi and K. Tamura, "ISSUES AND EXPLOIT POSSIBILITY OF IMAGES
TAKEN BY DRONES FOR DETECTING ROOF DAMAGE -A Case Study of
Murakami City at 2019 Yamagata-oki Earthquake-", 17Wcee, 2021 10a-0021,

3. Takashi Furuya and Naoshi Hirata, "Interdisciplinary and industry—academia
collaboration research for enhancing social resilience to natural disasters in the
Tokyo metropolitan area - DEKATSU activity -, Journal of Disaster Research 2021
Vol.16 No.4, pp. 676-683, DOI: 10.20965/jdr.2021.p0676

4. M. Inoguchi, "Development of Cloud-Based Support Tools for Effective Evacuation
Focusing on Time-Phase from Pre-Registration to Post-Incident Response to
Improve Literacy for Disaster Resilience”, Journal of Disaster Research, 2024,
Vol.19 No.1, pp. 56-71, 10.20965/jdr.2024.p0056
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1. Hiroshi Tsuruoka, Danijel Schorlemmer, Naoshi Hirata, Fumihiko Guniji, "Seismic
Motions on different floors by the 2021 February 13th Fukushima-oki Earthquake",
JpGU, 2021, Online, June 4th

2. Kuo-Fong Ma, Naoshi Hirata, Yousef Bozorgnia, “Belmont Forum DR3 RESIST” ,
Sustainability Research &Innovation Congress 2022 — SRI12022, 2022, Pretoria,
South Africa and Online, June 21th
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Naoshi Hirata, Dnijel Shorlemmer, Hiroshi Tsuruoka, Takashi Furuya, "Smart
Sensor Deployments in the Tokyo Area: New Means of Communicating
Earthquake Risk and Chances for Seismology", Round-Table Workshop On
Leveraging Low-Cost Seismic Networks In Building Resilient Cities &
Infrastructures, 2023, Taipei, March 20"

Hiroshi Tsuruoka, Naoshi Hirata, Dnijel Shorlemmer, Takashi Furuya,
"Development of web and questionnaire system using small seismometer",
Round-Table Workshop On Leveraging Low-Cost Seismic Networks In Building
Resilient Cities & Infrastructures, 2023, Taipei, March 20™

Takashi Furuya, Hiroshi Tsuruoka, Naoshi Hirata, Dnijel Shorlemmer, "Survey
research on changes in disaster prevention awareness and behavior of residents
by their perception of indoor seismic intensity”, Round-Table Workshop On
Leveraging Low-Cost Seismic Networks In Building Resilient Cities &
Infrastructures, 2023, Taipei, March 21st

Naoshi Hirata, Danijel Schorlemmer, Hiroshi Tsuruoka, Takashi Furuya, Hiromichi
Nagao, "Smart Sensor Deployments in the Tokyo Area: New Means of
Communicating Earthquake Risk and Chances for Seismology”, ICGG:
International Union of Geodesy and Geophysics, Berlin, Germany, 20 July 2023
Takashi Furuya, Naoshi Hirata, Hiroshi Tsuruoka, Danijel Schorlemmer, Hiromichi
Nagao, "Survey of Residents' Disaster Preparedness Awareness Regarding their
Perception of Indoor Seismic Intensity"”, Fifth Asian Conference on Urban Disaster
Reduction, 2024, Taipei, April 27th

* DERFER (FFAWTIET — L2 & 720 BAMBIET — LA D FER)

1.

FERMHL G4 (O DR - 11F)

K. Tamura and M. Inoguchi, "DETECTING WORKLOAD PATTERNS OF LIFE
RECONSTRUCTION TASKS IN THE URBAN DISASTERS -A Case Study of
Ibaraki City at 2018 Osaka Northern Earthquake -", 17Wcee, 2021, Japan (Web),
Sep30th

M. Inoguchi and K. Tamura, "ISSUES AND EXPLOIT POSSIBILITY OF IMAGES
TAKEN BY DRONES FOR DETECTING ROOF DAMAGE-A Case Study of
Murakami City at 2019 Yamagata-oki Earthquake-", 17Wcee, 2021, 10a-0021,
2021 Japan (Web), Sep28th

Keiko Tamura, Munenari Inoguchi, "Development of training scenario design
methods and training programs based on past earthquake disasters to improve
high-level decision-making ability”, Round-Table Workshop On Leveraging
Low-Cost Seismic Networks In Building Resilient Cities & Infrastructures, 2023,
Taipei (Online), March 21st

Naoshi Hirata, "Disaster Prevention Education and Smart Application in
Japan",2023 Asia Disaster Prevention Forum: Building Disaster Resilience
through Civil Preparedness under Uncertainty, 2023, Taipei (Online), April 26th
Naoshi Hirata, "Disaster Prevention Education and Smart Application in Japan"”,
Meeting with the Civil loT Taiwan Task Force, 2023, Earthquake Research Institute,
the University of Tokyo, August 10th
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1. Takashi Furuya, Keiko Tamura, Danijel Schorlemmer, and Naoshi Hirata,
"Interdisciplinary and industry—academia collaboration research for resilient
society in the Tokyo metropolitan area, DEKATSU Activity", JpGU, 2021, Online,
Jun 4t

2. Naoshi Hirata, Danijel Schorlemmer, Hiroshi Tsuruoka, Takashi Furuya, Hitomichi
Nagao, "Affordable Smart Sensor Deployments in the Tokyo Area: New Means of
Communicating Earthquake Risk and Chances for Seismology"”, JpGU, 2023,
Chiba, May 24th
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+ 2020/6/24 : Virtual Belmont Forum Kick-off

- 2021/5/20 : B - BAR, TR STKE O 3 M EOEBRILO A & B A S

- 2021/7/20: AA L =2 —U—F V FIPLOFEERME H LICT 4 AT vy va v E{ToT,
(*F-H TSeismic Monitoring on different floors and locations: indoor measuremt by

QuakeSaver System )
- 2021/8/26 : KE & QAN OFEFERMEEZ S LI T 4 A v v a v &2{ToT, (B THow
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can the detailed information of seismic intensity help the disaster response? )

- 2021/9/28 : K[E D6 DOFEERME S LT 4 AW v v a v EToT,

- 2021/10/26 : 12NCEE <° 17WCEE TO¥ &£, BLXOKRHLUBEO 7 LB it h vy 7
[ZOWTHRE 21T o 72,

- 2021/11/30 : H AR & = =2 — Y — F » K/ 5 ® [ High-resolution simulation risk
management] (2D EEERMEEZ L LT 4 A v v a v BT, (F/ B THowto
transfer the experience in past disaster to other areas as a scenario for disaster response
drill. )

- 2022/1/25 : H[E & K[E S D [Emergency Management] (220558 A © L I2T
S ATy a rEITo T,

- 2022/2/22 : AL =a—Y—F 2 Kb O [Structural-Health Monitoring] (272372 % &6
IR A S LT 4 AWy v a v EITo T2, (S [The current situation of the structural
health monitoring system in Japan as a rapid inspection |)

- 2022/3/22 : Physical or virtual conference of RESIST in 2022 %%, R4AEE K TOIRFEE
IZOWTHRE 21T 2 7,
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1. Round-Table Workshop On Leveraging Low-Cost Seismic Networks In Building
Resilient Cities & Infrastructures, &% : MA Kuo-Fong ([E N2 H S K5 « Bid%) |
Hall 1004, RCEC Building, Academia Sinica, Taipei, Taiwan, 2023 4=3 A 20 H~
21 B, ZIMAE A0 LB L OA T 1 25
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2021 -9 H 29 H : 17WCEE(17th World Conference on Earthquake Engineering). *¥

Bl > a »"DEKATSU" the Consortium of Data and Service Collaboration among

Private Companies and Academic Institutions for Tokyo Metropolitan Resilience Project
(Chair: Prof. Hirata) 2R ESH, 120 325 70 7T LAOHF CTHEEOBISRE N

BREIToT,

2023 4~ 4 7} 26 H : 2023 Asia Disaster Prevention Forum @ Building Disaster

Resilience through Civil Preparedness under Uncertainty & > 3 2 /2T, Pl OFH)

K7 w77 LOEBILFEZE A/ Lz, (FH [Disaster Prevention Education and

Smart Application in Japan]) . Taipei (Online)



