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2024 Disaster Resilience Co-Creation Research Project

Resilience patterns of multiscale human
Research Title mobility under extreme rainfall events using Research Topic 2-QR
massive individual trajectory data.

Name Yao Yao Job Title Se.nior_
Scientists
Affiliation LocationMind Inc., China University of Geosciences (Wuhan)
Research members (Select "O" for faculty member in charge at IRIDeS)
Name Affiliation
O Wei Yuan Co-creation Center for Disaster Resilience
Shohei Nagata [Co-creation Center for Disaster Resilience
Lin Liang China University of Geosciences (Wuhan)
Xiang Zhang LocationMind Inc.
Chenglong Yu |LocationMind Inc.
Research Period June 1, 2024 to March 31, 2025 Budget Amount | 963,000
(JPY)

Brief Description of Research Outline

This study presents a framework utilizing massive individualtrajectory data to dissect resilience
patterns of human mobility across scales.1.Quantifying human mobility and resilience
levels.2.Extracting resilience patterns and their spatial heterogeneity.3.Explaining differences in
resilience patterns through social factors.

Concrete outcomes and social impacts of this research

1.Propose an evaluation framework to assess the resilience level of human mobility across multiple
scales and analyze the dynamic characteristics of the human mobility network structure during
rainstorm disasters. 2.Uncover distinct human mobility resilience patterns across various scales.The
results reveal that the ratio of abnormal to normal resilience patterns in human activities is
approximately 3:2. 3.Explore the relationship between the resilience of human mobility and socio-
demographic factors. Our findings indicate that exceptional resilience patterns are closely related to
the geographical and built environment context, with noticeable variations across income levels,
genders, and age groups.
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Publications

Yao Y, Liang L, Zhang Y, et al. Resilience Patterns of Multiscale Human Mobility Under Extreme
Rainfall Events Using Massive Individual Trajectory Data[J]. Annals of the American Association of
Geographers, 2025: 1-2, Volume 115, 2025 - Issue 3:Pages 578-
602.(DOI.org/10.1080/24694452.2024.2435927)

Total Publications:1

Symposium, Seminars and Workshops related to this study.

Name of the event:Thirteenth Academic Forum on Integrated Humanities and Social Sciences in
Space.

Organizers:Regional Science Association of China (RSAC), International Chinese Geographical
Information Science Association (CPGIS).

Brief summary:Participation in discussions in the Academic Forum on Social Perception and report
sharing.

The study group's Contribution:Providing insights into the resilience of urban human mobility under
extreme rainfall conditions and providing important references for urban resilience studies in the
Pacific Coast region.

Name of the event:First National Congress of Information Geography.

Organizers:Organised by the Chinese Geographical Society.

Brief summary:Participation in the Geographic Data Science Forum.

The study group's Contribution:Our group propose a framework utilizing massive individual trajectory
data to dissect resilience patterns of human mobility across scales. Furthmore, we provide scientific
advice to policymakers to improve disaster recovery and guide future urban infrastructure
development.

Total events:2

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

Name of the counterpart China University of Geosciences (Wuhan),
institution Singapore-ETH Centre (ETH Zurich)

We held an online meeting with Dr Yatao Zhang in June 2024 to promote

Workshops advances on modelling for resilience assessment. Six researchers participated.
Name of the counterpart LocationMind Inc., China University of Geosciences,
institution U-TOHOKU

Exchange of
Knowledge,
Meetings

We held a seminar to discuss social geocomputation, urban computing, and urban
resilience research, and explored plans for future collaboration.

Total activities:2
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Ishibashi, H., Akiyama, M., Frangopol, D.M. and Koshimura, S.: Determining effective earthquake
countermeasures for bridges considering seismic and tsunami hazards based on expected post-disaster recovery
time, Structure and Infrastructure Engineering , 2025. doi: 10.1080/15732479.2025.2474696 (& H:AY)

Ishibashi, H., Akiyama, M. and Koshimura, S.: Resilience-based countermeasure strategy for bridges under
multiple hazards, Proceedings of the 12th International Conference on Bridge Maintenance, Safety and
Management , pp.610-616, 2024. (A5 AY)
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Ishibashi, H., Akiyama, M. and Koshimura, S: Resilience-based countermeasure strategy for bridges under
multiple hazards, 12th International Conference on Bridge Maintenance, Safety and Management (IABMAS
2024), 24-28 June 2024, Copenhagen, Denmark.
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