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

1. Project title : lIntegration of Behavioral Transportation Models in a Disaster Management

System |

2. Research period : December 2015 ~ March 2019
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Eiji Hato Professor Department of Civil | Director
Engineering, The
University of Tokyo
Collaborator | Hideki Yaginuma | Lecturer Department of Civil | Behavior
Engineering, Tokyo | modeling,
University of simulation,
Science network state
estimation
Collaborator | Junji Urata Researcher | Department of Civil | Behavior
(at the Engineering, The modeling,
time) University of Tokyo | simulation,
optimization
Collaborator | Sachiyo Researcher | Department of Civil | Behavior
Fukuyama Engineering, The modeling,
University of Tokyo simulation,
optimization
Collaborator | Yuki Oyama Doctoral Department of Behavior
student (at | Urban Engineering, | modeling,
the time) The University of simulation,
Tokyo network state
estimation
Total number of participants throughout the research period: 10
Israel-side
Name Title Affiliation Role in the
research
project
Pl Shlomo Bekhor Professor | Transportation Behavior
Research Institute, modeling,
Israel Institute of simulation,
Technology optimization
Collaborator | Tomer Toledo Associate | Transportation Behavior
Professor | Research Institute, modeling,
Israel Institute of simulation,
Technology optimization
Total number of participants throughout the research period: 13

4. Summary of the international joint research

The contributions of this joint research are the extension of the framework of behavior
models from the traditional framework, based on steady networks, to generalized models
that describe behavior in unsteady networks, and the development of an approach for
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integrated activity management during disasters. From the viewpoint of measuring and
modeling behavior in networks, we focused on four issues: data observation in an unsteady
network state, behavior modeling, network modeling, and management methods as a
problem of optimization. We generalized the recursive logit model by introducing a time
discount rate, and also developed a novel framework to estimate parameters with less bias.
In addition to these models for simulation, a traffic control algorithm for over-saturated
networks and algorithms for network optimization were proposed, which can be utilized for a
dynamic activity management system for disaster situations.

In our joint research, through workshops including a study tour in the damaged area of
Tohoku, we succeeded in sharing the main issues and identifying the theoretical approaches
for generalizing behavior models and network models.

The proposed methods can be applied to the optimization of a road networks and refuge
facility allocation assuming evacuation as well as to traffic control using ICT at the time of
disasters, promoting the resilient and safe cities and communities. For practical application,
the proposed methods will be introduced in the evaluation of evacuation effectiveness and
of reconstruction plans.

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

The contributions of this joint research are the extension of the framework of behavior
models from the traditional framework, based on steady networks, to generalized models
that describe behavior in unsteady networks, and the development of a new approach for
integrated activity management during disasters. To describe decision-making with
uncertainty during disasters, we generalized the recursive logit model by introducing a time
discount rate. We also developed a novel framework to estimate route choice parameters
with less bias by estimating the link-specific variance of the measurement error of the
location data. In addition to these models for simulation, a traffic control algorithm for
over-saturated networks and algorithms for network optimization were proposed, which can
be utilized for a dynamic activity management system for disaster situations.

5-2 Synergistic effects of the joint research

Through workshops including a study tour in the damaged area of Tohoku, we
succeeded in sharing the main issues and identifying the theoretical approaches for
generalizing behavior models and network models, beyond the differences between each
country-specific traffic phenomenon under disaster conditions. Incentive discussions
through international research exchanges contributed to intensifying the researches of
doctoral and postgraduate students.

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

The proposed methods can be applied to the optimization of a road networks and refuge
facility allocation assuming evacuation as well as to traffic control using ICT at the time of
disasters, promoting the resilient and safe cities and communities that are the aim of SDGs.
For practical application, the proposed methods will be introduced in the evaluation of
evacuation effectiveness and of reconstruction plans that are studied and prepared by the
unit of local governments, planners, and researchers where the Pl of this joint research
participates.
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