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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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