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Inundation	of	561	km2 ,	highest	run-up	of	40	m
18,549	fatalities	(3	%	in	the	inundation	zone)
120,000	buildings	were	destroyed
25	trillion	JPY,	¼	of	annual	budget	(250	billion	$)

The 2011 Tohoku tsunami (NHK)
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Disaster Management Cycle

RESPONSE

RECOVERY

MITIGATION

PREVENTION

PREPAREDNESS

DISASTER

Exploiting the lessons from the past events to future 



Establishing IRIDeS in 2012
22 Professors; 17 Assoc. Profs.; 27 Assist. Profs.; 12 administrative staffs
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Material science
Spintronics(spin electronics)
Medical science
Disaster science



Our mission & goal
Enhancing disaster resilience

Ability of societies and social systems to 
well prepare, respond promptly and 
effectively to natural disasters, and 
exploiting lessons in the future disaster 
management.
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Action-oriented Research
• to combine research and practical work 

in a process that aims to improve 
strategies, practices and knowledge for 
disaster management

• to pursuit each point in the disaster 
management cycle and to integrate and 
universalize the scientific discoveries to 
be dedicated to the world.
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Sendai city’s reconstruction plan



The action-oriented research of IRIDeS;
1. Investigating the physics of global scale natural disasters such as mega-earthquakes, tsunamis and 

extreme weather
2. Reconstructing disaster response and mitigation technologies based on the lessons of the 2011 Great 

East Japan earthquake and tsunami disaster
3. Inventing “Affected Area Supportology” in the aftermath of natural disasters
4. Enhancing disaster-resilience and performance of multiple-fail-safe systems in regional and urban 

areas
5. Establishing disaster medicine and medical service systems towards catastrophic natural disasters
6. Designing disaster-resilient societies and developing the digital archive system to pass the lessons 

from the disasters 9

Research Divisions
• Earth and Planetary Science
• Hazard and Risk Evaluation
• Human and Social 

Response
• Regional and Urban 

Reconstruction
• Disaster Information 

Management and Public 
Collaboration

• Disaster Medicine
• Endowed Research Division

Arata Hirakawa Fumihiko Imamura
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Participants of 156,082 from 187 countries

Third World Conference on Disaster Risk Reduction (WCDRR) in 2015
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Davos-Sendai World Bosai (Disaster Risk Reduction) Forum 
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Networking with local communities



Hirosaki 
Univ.

Akita 
Univ.

Fukushima 
Univ.

Utsuno
miya 
Univ.

Ibaraki 
Univ.

・Tsunami disaster
・Affected area supportology
・Preservation of historical 
materials
・Regional reconstruction plan

・Contamination science
・Radiation observation
・Preservation of 
historical materials
・Disaster Robotics

・Tsunami disaster
・Disaster medical science

・Tsunami disaster
・Disaster medical science

・Ground & agricultural 
disaster
・Contamination science

・Ground disaster
・Contamination science
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Networking	with	the	Universities	in	the	affected	areas

Tohoku 
Univ.

Iwate 
Univ.

Yamagata 
Univ.

・Earthquake disaster
・ Preservation of historical 
materials 
・Disaster medial science
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International collaborators
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Promoting international collaborations
International Research Promotion Office
Kenjiro Terada
Yuichi Ono
Elizabeth Maly
Sebastien Boret
Takako Izumi
Erick Mas
Anawat Suppasri
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Name
IRIDeS (Plural form of Iris), Symbol of hope and dignity

Logo meaning
It is the deformalized image of the Japanese character of 
disaster (災, wazawai) turned upside down, based on the idea 
of Japanese saying "Turn your misfortune to fortune” (Good 
comes out of evil.). 

災
災 災

Our Logo



Participants from IRIDeS, Tohoku University, 
Japan
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• Mr. Yukio Endo, Graduate student, IRIDeS, TU
• Mr. Takuya Inoue, Researcher, IRIDeS (Kokusai Kogyo) , TU
• Mr. Yuya Yamaguchi, Research Associate, IRIDeS, TU
• Dr. Luis Moya, Postdoctoral Fellow, IRIDeS, TU
• Dr. Anawat Suppasri, Associate Professor, IRIDeS, TU
• Dr. Elizabeth Maly, Associate Professor, IRIDeS, TU
• Dr. Erick Mas, Associate Professor, IRIDeS, TU
• Dr. Shuji Moriguchi, Associate Professor, IRIDeS, TU
• Dr. Yo Fukushima, Associate Professor, IRIDeS, TU
• Dr. Shunichi Koshimura, Professor, IRIDeS, TU
• Dr. Kenjiro Terada, Professor, IRIDeS, TU



• E. Maly, Community-based disaster recovery planning and relocation
• Y. Fukushima, Synthesizing and visualizing the (many ways of) evolution of possible 

precursory phenomena to occurrence of megaquakes
• A. Suppasri , K. Pakoksung, R. Masaya, K. Yamashita, and F. Imamura, Applying 

tsunami numerical simulation for building damage assessment using load-
resistance analysis and sediment transport modeling

• Y. Endo, L. Moya, E. Max and S. Koshimura, The possibility of applying layover 
simulation to change detection caused of natural disasters using multi-temporal 
SAR images

• T. Inoue and S. Koshimura, A new tsunami numerical model with the polygonally
nested grid system and its MPI-parallelization for real-time tsunami inundation 
forecast on a regional scale

• S. Koshimura, Y. Ohta and T. Inoue, Real-time tsunami inundation and damage 
forecasting with high-performance computing infrastructure

• E. Mas, L. Moya and S. Koshimura, Tsunami evacuation modeling and its 
integration with inundation simulation for planning shelters and evacuation routes

• L. Moya, E. Mas and S. Koshimura, Fusion of remote sensing and numerical 
simulations to detect damage in the Infrastructure

• S. Moriguchi, K. Terada, H. Kanno and K. Tozato, Simulation-based disaster risk 
analysis using data science techniques

• Y. Yamaguchi, S. Moriguchi and K. Terada, Solid-liquid coupled material point 
method for sediment disasters

• K. Terada, S. Moriguchi and S. Suzuki, Multi-stage failure simulations for rock mass 
failure


