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Strategic International Collaborative Research Program (SICORP)
Japan—U.S.Joint Research Program
Executive Summary of Final Report

1. Project title : [Multimodal Data Analytics and Integration for Effective COVID-19,
Pandemics and Compound Disaster Response and Management |
2. Research period : Oct. 2021 ~ Mar. 2025
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl SHIBASAKI Professor Reitaku University Overall
Ryosuke Management
Co-PI SONG Xuan Associate Center for Spatial Data Collection
Professor Information Science,
The University of
Tokyo
Co-PI JIANG Renhe Lecturer Center for Spatial Data Analysis
Information Science, | Model
The University of Development
Tokyo
Collaborator | JEPH Puneet Project Center for Spatial Data Analysis
Researcher | Information Science,
The University of
Tokyo
Collaborator | YAO Yao Project Center for Spatial Data Analysis
Researcher | Information Science,
The University of
Tokyo
Collaborator | SHI Xiaodan Project Center for Spatial Data Analysis
Researcher | Information Science,
The University of
Tokyo
Collaborator | FAN Zipei Visting Center for Spatial Collaborator
Researcher | Information Science,
The University of
Tokyo

Total number of participants throughout the research period: 7
US-side
Name Title Affiliation Role in the
research
project
Pl Shu-Ching Professor Data Science and Overall
Chen Analytics Innovation | Management
Center, University of
Missouri-Kansas
City
Co-PI Steven Luis Executive College of Real-World
Director for | Engineering and Evaluation
Technology Computing, Florida
International
University
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4. Summary of the international joint research

The simultaneous occurrence of pandemics caused by infectious diseases and natural
disasters such as hurricanes, typhoons, heavy rainfall, and earthquakes—known as
compound disasters—makes traditional disaster response efforts even more challenging.
Large-scale evacuations and high-density stays in shelters significantly increase the risk of
a surge in infectious disease cases, such as COVID-19.

This research project aims to assess the risk of pandemic spread in the event of a
compound disaster by analyzing mobility and stay data from mobile devices, as well as
social media data. The project will consider high-density shelter stays during evacuations
and develop tools that identify vulnerable communities (such as specific population groups)
and estimate the impact of various countermeasures. Through this initiative, we seek to
contribute to the creation of an information system that enables local governments and other
stakeholders to manage disaster risks more effectively in the context of compound
disasters.

The project is a joint effort between Japan and the United States, involving both
collaborative development and real-world validation in each country. By incorporating
feedback from disaster response professionals, we have established an ongoing
improvement process. Leveraging experiences from both countries, we aim to pave the way
for the global deployment of our research findings.

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

This study developed an index to assess the vulnerability of local communities during
disasters. Using SafeGraph data as the "standard dataset," we designed a shared
Japan-U.S. index, the Mobility Vulnerability Index (MVI), based on changes in mobility and
stay behavior. The effectiveness of this monitoring approach was demonstrated using actual
hurricanes and typhoons. Establishing a similar data infrastructure in Japan is also
necessary.

Additionally, we developed a method to predict people’s movements and stays during
disasters while assessing the risk of infectious disease transmission. This enables the
optimization of evacuation guidance and shelter management. In Japan, collaboration with
private companies is essential to establish a comparable system.

From a policy perspective, the introduction of standard data enhances the efficiency of
disaster response by local governments while facilitating the standardization of index
calculations and training. The dynamic nature of the MVI allows for a more precise
understanding of post-disaster recovery compared to traditional static indicators.
Furthermore, it is crucial to communicate to the public how data utilization can improve local
governments’ disaster response capabilities and to promote broader understanding.

Building on the results of the Japan-U.S. joint research, we plan to collaborate with
international organizations to expand our approach globally. This initiative is expected to
contribute to the widespread adoption of data-driven disaster response strategies
worldwide.

5-2 Synergistic effects of the joint research

With SafeGraph data as the core, Japan and the United States have jointly developed
indicators and data utilization methods, including prediction models and infectious disease
risk assessments. Furthermore, a system has been established in both countries to
continuously test this data + methodology framework. Conducting experiments in Japan and
the U.S.—two countries with different backgrounds—provides valuable insights that
strengthen the foundation for international expansion.

Collaboration with international organizations has already begun, paving the way for global
deployment. By using a common "standard dataset" as a shared foundation, we have
successfully integrated indicator development, methodology refinement, experience
accumulation, cross-national comparisons between Japan and the U.S., and international
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expansion into a seamless process. This approach is expected to further evolve and
contribute to enhanced disaster response capabilities worldwide.

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

1)

2)

3)

In the United States, dynamic indicators based on mobile data are being introduced
alongside traditional static vulnerability and risk indicators. As these new indicators
better align with the needs of disaster response officials, further adoption and
expansion are expected. As noted by Miami-Dade County, dynamic data requires new
predictive tools, which is likely to accelerate technological development.

In Japan, progress toward standardizing core mobility and stay data is expected to
provide a clear focus for the development of various methodologies and tools, leading
to significant advancements in disaster response strategies.

To facilitate smoother international deployment, it is crucial to package knowledge and
best practices. The standard data-driven approach integrates data acquisition,
utilization, tool development, and training into a cohesive framework, making it
well-suited for global adoption. This approach opens the door for broader international
expansion through partnerships with global organizations.
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