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

1. Project title :

lncreasing Urban Resilience to Large Scale Disasters: The

Development of a Dynamic Integrated Model for DIsaster Management and Socio-
Economic Analysis (DIM2SEA)]
2. Research period : December 2015 ~ March 2019
3. Main participants :

Japan-side
Name Title Affiliation Role in the
research
project
Pl Erick Mas Assoc. Tohoku University - | Project
Professor IRIDeS management.
Models
development
Co-PI Shunichi Professor Tohoku University | Project
Koshimura —IRIDeS advisor,
Models
development
support
Co-PI Rubel Das Researcher | Research &
Development
Center - Center for | Models
Advanced development
Research and
Development
Collaborator | Luis Moya Project Tohoku University | Models
Researcher | — IRIDeS development
Total number of participants throughout the research period: 4

Israel-side
Name Title Affiliation Role in the
research
project

Pl Daniel Professor Hebrew University | Project
Felsenstein of Jerusalem management,

Models
development

support

Collaborator | A. Yair Researcher | Hebrew University | Models
Grinberger of Jerusalem development

Collaborator | Peleg Samuels | Researcher | Hebrew University | Models
of Jerusalem development

Collaborator | Guy Keren Researcher | Hebrew University | Models
of Jerusalem development

Collaborator | Masha Vernik Researcher | Hebrew University | Models
of Jerusalem development

Collaborator | Eilat EIbaum Researcher | Hebrew University | Models

of Jerusalem

development

Total number of participants throughout the research period: 6




SICORP# Ti#i5#E (~ A - Felsensteinifzg)

4. Summary of the international joint research

The DIM2SEA project has developed a suite of hazard, damage estimation, evacuation,
disaster logistics and population dynamics models considering socioeconomic profiling of
agents. It has also produced 34 international journal publications, book chapters and other
papers. A Special Issue was edited in the IJDRR journal (shorturl.at/nBGHQ). We have
disseminated our outcomes in more than 50 conferences and seminars. Acquiring 4 awards
for our research topics. In particular, the poster award given at the World Bosai Forum
(shorturl.at/fkEP7) is evidence of the high quality research conducted throughout these years.
Around 5 workshops and seminars have been organized in Israel and Japan. More details
on the project can be found in https://dim2sea.huji.ac.il

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

By the end of the first fiscal year we accomplished our first milestone of constructing a

spatial database for the DIM2SEA project. Moreover, a web page was set up to outreach the
progress of the project. (http://dim2sea.huji.ac.il/).
Later, we developed the earthquake and tsunami building damage models using fragility
curves. We incorporated two sub-models not considered in the original plan; first, the
development of a debris scattering empirical model and, second, a road blockage estimation
model. This information is considered as inputs to the road network condition in scenarios of
evacuation.

Short-term models of hazard and damage scenarios have been completely developed
fulfilling the second milestone of the project. In addition, with the support of the Israeli group,
a disaggregation algorithm to estimate individuals’ profiles from the Japan Census Data was
constructed to build up the initial condition of population (agents) in evacuation models.
Evacuation simulation has been tested for large number of agents within the Python
environment. Long-term agent-based models of population dynamics were focused on the
variation of labor market in the aftershock of a disaster. Using the microlevel data produced
by the profiing and disaggregation method cases of labor market perspectives were
analyzed in Israel.

Finally, web visualization was conducted using Arc-GIS Online as the platform for
presenting and interact with the scenarios and results (shorturl.at/knpvO) or
(shorturl.at/emyS4).

5-2 Synergistic effects of the joint research

The joint research has strengthen the collaboration within Japan and Israel scholars of
different fields. The Japan team mainly from the engineering, disaster management and
operational research background was complemented by the Israel team of geographic and
economic expertise. A synergistic approach that combines physical and engineering models
together with socio-economic and spatial analysis at population individual level was achieve
in the project. These two perspectives of the disaster management problem enriched the
research process at every step of the project.

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

Several of the models developed by the DIM2SEA are available as open source
(https://github.com/erick2307/dim2sea) for sharing with the scientific community and
developers. In addition, for non-experts, interactive data visualization is available through a
dedicated GIS Portal to explore the inputs and outputs of some of the models developed
here. Further development of these models and their integration with others can be explore
to assess the impacts of cascading disasters.
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Erick Mas, Daniel Felsenstein, Luis Moya, Yair Grinberger, Rubel Das, Shunichi
Koshimura, “Dynamic integrated model for disaster management and
socioeconomic analysis (DIM2SEA)”, Journal of Disaster Research, 13(7), 1257-
1271. DOI: 10.20965/jdr.2018.p1257

Daniel Felsenstein D and Erick Mas. “Introduction to SI: Modeling urban resilience
to disasters”, International Journal of Disaster Risk Reduction, 31, 602-603. DOI:
10.1016/j.ijdrr.2018.07.002
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Luis Moya, Luis R. Marval Perez, Erick Mas, Bruno Adriano, Shunichi Koshimura
and Fumio Yamazaki, Novel unsupervised classification of collapsed buildings
using satellite imagery, hazard scenarios and fragility functions. Remote Sensing,
10, 296. DOI: 10.3390/rs10020296

Luis Moya, Erick Mas, Shunichi Koshimura, Fumio Yamazaki, Synthetic building
damage scenarios using empirical fragility functions: A case study of the 2016
Kumamoto earthquake, International Journal of Disaster Risk Reduction, 31, 76-84.
DOI: 10.1016/.ijdrr.2018.04.016

Luis Moya, Erick Mas, Bruno Adriano, Shunichi Koshimura, Fumio Yamazaki, Wen
Liu, An integrated method to extract collapsed building from satellite imagery,
hazard distribution and fragility functions, International Journal of Disaster Risk
Reduction, 31, 1374-1384. DOI: 10.1016/j.ijdrr.2018.03.034

Luis Moya, Homa Zakeri, Fumio Yamazaki, Wen Liu, Erick Mas, Shunichi
Koshimura, 3D gray level co-occurrence matrix and its application to identifying
collapsed buildings, ISPRS Journal of Photogrammetry and Remote Sensing, 149,
14-28. DOI: 10.1016/j.isprsjprs.2019.01.008

Rubel Das, Disaster preparedness for better response: Logistics perspectives.
International Journal of Disaster Risk Reduction, 31, 153-159. DOI:
10.1016/j.ijdrr.2018.05.005
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Luis Moya, Erick Mas, and Shunichi Koshimura, Evaluation of tsunami fragility
curves for building damage level allocation, Research Report of Tsunami
Engineering, Vol 34, 2017. ISSN: 0916-7099

Vicente Santiago-Fandifio and Erick Mas, The Coastal Environment and the
Reconstruction Process After the Great East Japan Earthquake: A Few Notes. In V.
Santiago-Fandifio, S. Sato, N. Maki, & K. luchi (Eds.), The 2011 Japan Earthquake
and Tsunami: Reconstruction and Restoration: Insights and Assessment after 5
Years (pp. 291-338). Cham: Springer International Publishing. DOI: 10.1007/978-3-
319-58691-5_18
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Erick Mas and Daniel Felsenstein, "Dynamic Integrated Model for Disaster
Management and Socio-Economic Analysis (DIM2SEA) - A Japan-Israel Project”,
13th Annual Meeting of Asia Oceania Geoscience Society (AOGS), Shanghai,
China, 2016.08.02

Erick Mas and Daniel Felsenstein, "The DIM2SEA Project . Japan-Israel
collaboration on research for urban resilience simulation". In World Bosai Forum
(Flash Talk). Sendai, Japan, 2017.11.27
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Erick Mas, "Increasing Urban Resilience through Integrated Modeling of Impact in
Large-Scale Disasters", World Engineering Conference on Disaster Risk Reduction,
Lima, Peru, 2016.12.05

Saul Gallo, Erick Mas, "Human evacuation for tsunamis via agent-based model. A
Peruvian case", World Engineering Conference on Disaster Risk Reduction, Lima,
Peru, 2016.12.05
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EBTNORR", VR 28 R BRSPS AE R £ S (11-54), B, H
A, 2017.03. 04

Erick Mas, Rubel Das, Luis Moya, Shunichi Koshimura, "A proposal for an
integrated model of disaster management and socio-economic analysis", Annual
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Meeting of the Tohoku Branch Technology Research Conference, Japan Society of
Civil Engineers (IV-18), Sendai, Japan, 2017.03.04

¢ Rubel Das, Makoto Okumura, "Comparison of different relief allocation strategies in
an environment of limited information", RIEK%E, LT ARFEFEHE - FHEE(CD-
ROM), Vol 54, 142, Nagasaki, 2016.11.06

o Rubel Das, Makoto Okumura, "A transport resource planning model for
synchronizing relief flows at a relief hub for minimizing non-food relief inventory", it
BEKE, TARETEZEHE - HESE(CD-ROM), Vol.53, No.20-07, Hokkaido,
2016.05.28

e Erick Mas, Rubel Das, Luis Moya, Bruno Adriano, Luisa Urra, Shunichi Koshimura,
"Integrated modelling of disaster damage and relief demand estimation in urban
areas", 15th International Conference in Urban Planning and Urban Management,
Adelaide, Australia, 2017/07/12.

e Luis Moya, Erick Mas, Fumio Yamazaki, Wen Liu, and Shunichi Koshimura, "Debris
extent assessment from lidar data", 16th International Symposium on New
Technologies for Urban Safety of Mega Cities in Asia, 2017/11/26. Sendai, Japan
(Excellent Young Researcher Award)

e Trumikaborworn, N., Warnitchai, P., Erick Mas, & Suppasri, A. "An agent-based
simulation of tsunami evacuation for disaster management: A Case Study of Khao
Lak, Thailand", 16th International Symposium on New Technologies for Urban
Safety of Mega Cities in Asia, 2017/11/26. Sendai, Japan. (Excellent Younq

Researcher Award)

e Erick Mas, Luis Moya, Shunichi Koshimura, Large-scale damage assessment and
evacuation feasibility in cascading disasters, International Workshop on Cascading
disasters: Theory, Methods and Empirics, 2018/11/28-29, Haifa, Israel.
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e Erick Mas and Daniel Felsenstein, "Dynamic Integrated Model for Disaster
Management and Socio- Economic Analysis ( DIM2SEA ) - A Japan-Israel Project".
In World Bosai Forum (Poster Session). Sendai, Japan, 2017.11.27 (Poster
Award)
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Rubel Das, Makoto Okumura, "Analysis of relief response strategies for a limited
information environment”, 2017 Transportation Research Board Annual Meeting,
Washington DC, 2017.01.10

Mas, E., Abe, K., Egawa, S., Sasaki, H., Koshimura, S., Agent Based Modeling of
Disaster Response Teams after the 2011 Tohoku Tsunami in Ishinomaki Area. In
15th Annual Meeting of Asia Oceania Geosciences Society. 2018/06/03-08 Hawaii,
us
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DIM2SEA Workshop. Modeling Urban Resilience in the Aftermath of the Haifa Fire,
Organizers: DIM2SEA Project, Place: Hebrew University of Jerusalem, Israel,
Jerusalem, Date: 2017.02.02, Participants: 25 pers.

International Workshop on Cascading Disasters: Theory, Methods and Empirics,
Organizers: DIM2SEA Project and TECHNION, Place: Technion, Israel Institute of
Technology, Israel, Haifa, Date: 2018.11.28-29, Participants: 50 pers.

Seminar on Modeling Disasters in the Urban Environment, Organizers: DIM2SEA
Project, Place: IRIDeS, Tohoku University, Sendai, Japan, Date: 2019.02.27,
Participants: 15 pers.
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. Joint Meetings
2016.07.03-06, In Tohoku University, Project meeting
2017.01.27-02.04, In Hebrew University of Jerusalem, Project meeting
2017.06.26-28, In Hebrew University of Jerusalem, Project meeting
2017.11.24-30, In Tohoku University, Project meeting
2018.11.26-12.01, In Hebrew University of Jerusalem, Project meeting
2019.02.25-28, In Tohoku University, Project meeting

. Skype Meetings
2016.01.13, Project meeting, all members participated
2016.02.16, Project coordination meeting, only Pls
2016.03.24, Project coordination meeting, only Pls
2016.04.13, Project meeting, all members participated
2016.09.20, Project coordination meeting, only Pls
2016.11.14, Project meeting, all members participated
2017.02.28, Project coordination meeting, only Pls
2017.03.16, Project coordination meeting, only Pls
2017.06.05, Project meeting, all members participated
2017.08.22, Project coordination meeting, only Pls
2017.10.17, Project meeting, all members participated
2018.01,05, Project coordination meeting, only Pls
2018.03,06, Project meeting, all members participated
2018.05,17, Project coordination meeting, only Pls
2018.06,14, Project meeting, all members participated
2018.08,09, Project coordination meeting, only Pls
2018.09,25, Project coordination meeting, only Pls
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e LUIS MOYA, Erick MAS
Excellent Young Researcher Award
16th Interntional Symposium on New Technologies for Urban Safety of Mega Cities
in Asia As part of World Bosai Forum 2017

e Erick MAS (co-author)
Excellent Young Researcher Award
16th Interntional Symposium on New Technologies for Urban Safety of Mega Cities
in Asia As part of World Bosai Forum 2017

e Erick MAS, Daniel FELSENSTEIN
Poster Award - Categroy: Academic Research
World Bosai Forum

e Erick MAS
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