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2024 Disaster Resilience Co-Creation Research Project

Incorporate the Mobility Dynamic into the Flood-

affected Population Estimation RESEELE Tlle 3-MO

Research Title

Name Jinyu Chen Job Title Postdoc Fellow

Affiliation The University of Tokyo

Research members (Select "O" for faculty member in charge at IRIDeS )

Name Affiliation
Jinyu Chen The University of Tokyo
O Wei Yuan International Research Institute of Disaster Science, Tohoku University

Bruno Adroano |International Research Institute of Disaster Science, Tohoku University

Wenjing Li The University of Tokyo

Noboru Koshizuka| The University of Tokyo

Research Period June 1, 2024 to March 31, 2025 Budget Amount | 500,000

(JPY)

Brief Description of Research Outline

Estimating flood-affected population is essential for effective flooding disaster preparedness and
mitigation. Traditional approaches to this estimation have not incorporated the mobility dynamic into
the flood-affected population estimation, leading to an underestimation of actual flood-affected
population. This research will incorporate the mobility dynamic into the flood-affected population
estimation, combining big mobile phone GPS data with multi-scenario simulation, Bayesian and deep
learning modeling. The research is done with two work packages: (WP1) Multi-scenario estimation of
distribution of directly and indirectly flood-affected populations; (WP2) Fine-grained characterization of
directly and indirectly flood-affected populations. The research contributes to efficient intelligent and
emergency response.

Concrete outcomes and social impacts of this research

(1) Precise emergency response and social equity: This research emphasizes the shift from
traditional static methods of estimating flood-affected populations to more dynamic insights, painting a
more accurate, nuanced picture of urban flood-affected populace to enable even more precise
deployment of resources. The research also expands the scope of disaster impact analysis by further
distinguishing between direct and indirect flood-affected populations, prompting targeted interventions
to help vulnerable populations who may be directly or indirectly affected by infrastructure failures or
service disruptions.

(2) Academic contributions: By incorporating big mobility data and new technologies, this research
help integrate disciplines such as environmental science, data science, and urban planning for further
disaster-related research. Under the support on this project this year, our research is presented in
60th ISOCARP World Planning Congress. Another paper is currently under review in npj Urban
Sustainability.

(3) International collaboration: This research collaborated with researchers from Peking University
and Stockholm University, promoting the international research collaboration.
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Publications

Wenjing Li, Jinyu Chen, Haoran Zhang, Wei Yuan, Shunichi Koshimura, Zhihe Chen, Junqing Tang,
Hill Hiroki Kobayashi, Xuan Song, Ryosuke Shibasaki."Using Big Mobility Data to Dynamically
Estimate Population Impacted by Flooding: A Case Study in Tokyo", The 60th ISOCARP World
Planning Congress, International Society of City and Regional Planners, 2024 (Full paper, Peer
review)

Total Publications ( 1)

International Activities (Not necessary if you descri bed already in the previous sections)

Name of the counterpart

institution Stockholm University

We held online meetings with Dr. Xiaodan Shi in August, October and
December of 2024 to exchange the knowledge on Al-driven disaster-affected
population estimation. Four researchers participated.

Exchange of
Knowledge,
Meetings

Peking University,School of Urban Planning &
Design

Name of the counterpart
institution

We held online meetings with Prof. Zhao Penjun in December 2024 and March
2025 to exchange the knowledge on applying mobility data in disaster related
reserach research. Five researchers participated.

Exchange of
Knowledge,
Meetings

Total activities: (2 )
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Longitudinal Trends of Disaster Losses in Aceh: A Retrospective Analysis. AIWEST-DR 2024
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2024 Disaster Resilience Co-Creation Research Project

Challenges of Disaster Risk Communication for Foreign
Research Title Visitors in Disaster Preparedness of Japan: A Case Study | Research Topic 2-CO
of Korean Tourists
. : Assistant
Name Hyejeong Park Job Title Professor
Affiliation Disaster Medical Science Division, IRIDeS
Research members (Select "O" for faculty member in charge at IRIDeS)
Name Affiliation
O Hyejeong Park |Disaster Medical Science Division, IRIDeS
O Shinichi Egawa |Disaster Medical Science Division, IRIDeS
O Hiroyuki Sasaki |Disaster Medical Science Division, IRIDeS
Kihun Nama Department of Fire and Disaster Prevention Engineering, Changshin University
| Research Period June 1, 2024 to March 31, 2025 Budget Amount | 460,000

(JPY)

Brief Description of Research Outline

The Japanese government has prepared emergency guidelines to protect foreign visitors and secure
their safety from disaster risks. However, during the 2024 Noto Peninsula Earthquake, there was
minimal risk and disaster information related to the situations and response (evacuation shelters and
medical support) for foreign visitors. Considering the growing number of foreign visitors, there is a
need to improve disaster risk communication for visitors who are not familiar with the Japanese
disaster management system. Thus, this study investigates how disaster risk communication could be
improved for the Japanese government and foreign visitors, mainly from South Korea, to avoid
unnecessary damage from future disasters.

Concrete outcomes and social impacts of this research

This research creates practical recommendations for enhancing disaster risk communication
strategies that are tailored to short-term foreign visitors in Japan. Particularly, the target is South
Korean tourists who are not familiar with various types of hazards. The research team conducted an
online questionnaire survey to understand the level of risk perception and disaster preparedness of
South Korean tourists during their stay in Japan and collected 400 responses. The collected data
were analyzed and revealed differences in risk information seeking and processing behavior of
Korean troutists compared to previous studies targeting China and the United States. By identifying
gaps between the current disaster risk communication and actual risk perception, the results highlight
a need for tailored risk communication strategies in consideration of a cross-country and
interdisciplinary approach from tourism, public health, and local government. The results will
strengthen the capacity for inclusive disaster risk reduction in Japan and effective risk communication
strategies for foreign visitors who are unfamiliar with disaster environments, language, culture, and
related regulations during emergencies. This study contributes to building a more resilient society by
ensuring disaster safety measures, regardless of nationality or language limitations.




Figure

Korean tourist specific RISP mode adapted from Yang et al., 2013. The hypotheses are examined in
this study.
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Direct contribution to the affected area, or possible affected area (Inside, and outside of Japan)

We implemented an online interview with a member of Japan National Tourism
Organization to collect data regarding risk communication strategies for foreign
visitors in Japan.

Japan National
Tourism Organization

Total contribution:1

International Activities (Not necessary if you descri bed already in the previous sections)

Name of the counterpart

o National Disaster Management Research Institute
institution

We conducted a meeting with a researcher, Dr. Yoon Woo-Seok, of R&D team
at the National Disaster Management Research Institute in September 2024 to
gather information regarding an effective approach of risk communication for
Korean.

Fieldwork

Total activities:1



2024 Disaster Resilience Co-Creation Research Project

Disability in Inclusive Disaster Risk Reduction:
Ableism and the Furthering Social Justice Through

REsEEmEn e Co-creation of Knowledge and Perception on

Research Topic 2-CO

Disability
Name Sébastien Penmellen Boret Job Title Associate
Professor
Affiliation IRIDeS, Tohoku University

Research members (Select "O" for faculty member in charge at IRIDeS)
Name Affiliation
O Sébastien Penm(International Research Collaboration, IRIDeS

Hyejeong Park |Disaster Medical Science Division, IRIDeS

Alfi Raman Faculty of Social and Political Sciences, Syiah Kuala University, Indonesia
Muzayin Nazarudlslamic University of Indonesia, Indonesia

Yulia Direzkia [Psychology Department, Dr. Zainoel Abidin Provincial General Hospital, Indones
Pradytia Putri PelFaculty of Psychology, Gadjah Mada University, Indonesia

Abigail Ewen Institute for Risk and Disaster Reduction, UCL, UK

Mark Pelling Institute for Risk and Disaster Reduction, UCL, UK

Research Period June 1, 2024 to March 31, 2025 Budget Amount | 680,000
(JPY)

Brief Description of Research Outline

This research focuses on identifying the needs and limitations of persons with disabilities during
disasters and emergencies. Persons with disabilities are among the most at-risk and vulnerable
populations during crises. One hurdle is the lack of understanding of their capacities and challenges
in daily life. In addition, people with disabilities and their stakeholders are often excluded from the
discussion leading to the design of emergency plans. This research fills this gap by developing an
inclusive approach to disaster risk reduction for and with persons with disabilities to provide a
comprehensive understanding and practical solutions for their disaster preparedness.

Concrete outcomes and social impacts of this research

Building on the global recommendations from the Sendai Framework, this research identified urgent
needs and solutions for disaster preparedness among people in Indonesia and Japan. In Aceh
Province, Indonesia, the members conducted a three-day disaster workshop, " Learn about Disaster
Risk and Evacuation, " at a special support school for children with disabilities. The program included
teachers' training, learning about natural hazards and preparedness, evacuation drills, and feedback
sessions. The workshop revealed increased risk awareness and capacity for disaster preparedness
and response among most children and teachers. In addition, the research team interviewed
survivors of the 2004 tsunami with physical disabilities and families with children with intellectual
disabilities to examine the needs for the development of an inclusive disaster risk reduction. In Japan,
they established a collaborative network. They interviewed families with children with intellectual
disabilities and a community center for people with hearing damage and loss (i.e., the Miyagi
Prefecture Information Center for the Hearing Impaired). Together, they began to identify challenges
faced by this community in evacuation shelters during the Great Japan Earthquake and the Noto
Hanto Earthquake. This research will continue to create evidence-based recommendations,
promoting inclusive disaster risk reduction practices next year.




Figure

Disaster workshop at a special support school, Banda Aceh, RS e i
Indonesia in July 2024 and a poster presentation in the P28  |anrmezooatnan o B
World Bosai Forum 2025 -- Fujitec Poster Award. e e IR DS

Lony - comcation Uil
HORSHOR SURVEY

Publications

Sébastien Penmellen Boret, Hyejeong Park, Alfi Rahman, Muzayin Nazaruddin, Yulia Direzkia,
Pradytia Putri Pertiwi. Forthcoming. Disaster Education and Evacuation Drills for Children with
Disabilities in Aceh, 20 Years after the 2004 Indian Ocean Tsunami, International Journal of Disaster
Risk Reduction, Special Issue on Commemorating 20 Years of the 2004 Aceh Tsunami: Sustainable
Resilience, Adaptive, and Inclusive World. Forthcoming.

Total Publications: 1

Symposium, Seminars and Workshops related to this study.

Inclusive disaster workshop with a special support school in Banda Aceh (2024/07/21-23).

This workshop was conducted with all students with different disabilities and teachers to learn the
basic science of natural hazards and responsive actions during disasters. The study group mainly
organized the workshop, including preparing appropriate materials and setting the environments.

Implementation of a special session for gathering disaster experiences and perspectives from
persons with disabilities towards effective inclusive disaster risk reduction (2024/11/09). This special
session was carried out during the AIWEST DR 2024, titled Disabilities, Inclusion, and Disaster
Education in Banda Aceh: Learning from the 2004 Indian Ocean Earthquake and Tsunami, in Syiah
Kuala University, Aceh, Indonesia.

KERDOEFEXE . RHAKREXRORESFENODFE. F10EEHAT - B#HATFEZRPME

=, KBR2AILKE. 2025/02/23. This association consists of researchers engaged in practical research
on evacuation shelters and evacuation life. During their 10th conference, our study contributed with
an analysis of the experiences of people with disabilities during the Great East Japan Earthquake and
Noto Hanto Earthquake.

https://irides.tohoku.ac.jp/media/files/_u/topic/file/20250222_reportb.pdf

EU-JAPAN Forum on Innovation Communication

in Support of Disaster Societal Resilience and Risk Governance, Crisis

Management Innovation Europe, DPRI of Kyoto University, Kyoto, 2025/03/04. This forum aimed to
introduce European disaster scholars and their projects to disaster experts in Japan and further
collaboration between both parties within the ‘Horizon Europe’ framework funded by the European
Commission. Our team gave a keynote on The Science of Disaster Vulnerabilities and Inclusion at
Tohoku University and the Sendai Framework for Disaster Risk Reduction




2025 World Bosai Forum and Fuji Tech Poster Award for ‘Understanding the vulnerabilities of
disabled people in the context of disasters’, World Bosai Forum 2025, Sendai (2025/03/11).
The study group presented the results of the disaster workshop with a special support school in
Banda Aceh at the World Bosai Forum 2025.

Total events: 5

Direct contribution to the affected area, or possible affected area (Inside, and outside of Japan)

Banda Aceh,
Indonesia

Through the disaster workshop conducted in July 2024, it was proved that the
capacity of students with disabilities was underestimated in disaster
preparedness. Through this workshop he participants, including students and
teachers were able to increase their understanding on disaster preparedness
and response, and the head teacher was chosen by the Indonesian
Governmennt to be a leader in disaster preparedness in schools for children
with disasbilities.

Total contribution: 1

International Activities

Syiah Kuala University (social sciences), the
University of Islamic (communication), Gadja Madah
University (psychology) the Indonesia emergency
response team (BASARNAS), and the Aceh
General Hospital (psychiatry).

Name of the counterpart
institution

Workshops

We held several online meetings with about 20 teachers from the SLB TNCC
school for children with disabilities. We designed and improved the disaster
education and evacuation workshop which we held at a school for 60 children
with disabilities. Our effort contributed to increase the understanding of risk and
disaster preparedness among children and teachers.

Name of the counterpart

institution Syiah Kuala University, Kaphala Indonesia (NGO)

Fieldwork

We carried out two period of fieldwork of 10 and 7 days in Banda Aceh. We
interviewed carried out a focus group discussion at the Kfawwith 12 persons
with disabilities, who had physical disability, visual impairment, and Deafness, to
poromote a collaborative research and understand social practices for persons
with disabilities.

Name of the counterpart

N, Miyagi Prefecture Information Center for the Deaf
institution

Exchange of
Knowledge,
Meetings

The study group initiated the expansion of the network for inclusive disaster risk
reduction research, particularly focusing on persons with disabilities in Miyagi

prefecture.

Total activities: 3
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