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Access to lucid seismic risk 
information should be 

a human right 

It can be accomplished only through 
an international public-private 

partnership 
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Building and testing the model 
is our shared responsibility 



Tehran, Iran 



Caracas, Venezuela 





traditional bamboo house in Colombia 



 





 







Zurich, 2008:  72 scientists  •  Munich, 2009:  130 scientists  •  Washington, 2010:  225 scientists  •  Beijing: 130 scientists 

Worldwide collaboration 

on the leading science 

and tools to contend 

with earthquakes 
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Zurich, 2008:  72 scientists  •  Munich, 2009:  130 scientists  •  Washington, 2010:  225 scientists  •  Beijing: 130 scientists 
























Hazard 

(faulting & shaking) 

Vulnerability 
and Exposure 

(deaths, damage, costs) 

Social Impact 

(mitigation actions) 



GEM Faulted Earth: Global subduction zones from SLAB 1.0 

3D geometry 

of 40,000 km of 

 subduction zones 

Hayes & Wald (2010) 



GEM Global Strain Rate Model: A proxy for hazard 

Warmer colors 

indicate high 

strain and 

thus high 

quake 

rates 

Under construction by  

Kreemer et al consortium  

for the Global Earthquake 

Model 



GEM 1903-2009 Instrumental Seismic Catalog  



GEM STRATEGY 



Feeding and feedbacking global models.. 

 

MODELS ARE BUILT BY THE REGIONAL PROGRAMS 

SHARE, NERA, Syner-G EMME EMCA 

GEM Regional Workshops 



• Stochastic Event Sets 

• Ground Motion Fields 

• Classical Prob. Seismic Hazard Assessment (hazard maps and curves) 

• Deterministic event-based risk calculator (loss maps and statistics)  

• Classical PSHA-based risk calculator (loss maps and curves for assets) 

• Probabilistic event-based risk calculator (loss maps and portfolio curves)  

• Retrofit Cost-benefit Calculator (under development) 

• Uniform Hazard Spectra (under development) 

• Disaggregation (under development) 

 

 

 

 

 

 

 

 

 

 

 

 

OpenQuake CAPABILITIES 

http://openquake.org 



Endorsed by the California Seismic Safety Commission in September 2010 

12 December 2008 
Earthquake risk calculator goes global 
 

Model should enable researchers to reduce vulnerability  

to seismic shocks 
June 2010 

…”The best strategy is testing around the globe,” Stein says. He is chair of the scientific 

board of the GEM Foundation, a nonprofit based in Pavia, Italy, which is developing a 

global earthquake model to make worldwide forecasts. By including the whole world, Stein 

says, the model should enable scientists to test forecasts of big, damaging earthquakes in 

a practical amount of time. 
 

20 May 2011 



Dec 2011 Asahi Shimbun article about GEM 
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Fumio Yamazaki, Chiba University 

Shunichi Koshimura, Disaster Control Res. Ctr., Tohoku Univ. 

Masashi Matsuoka, Information Technol. Res. Institute, AIST 

Yutaka Ohta, Hokkaido Univ. & Tono Res. Inst. of Earthq. Sci. 

Katsuyuki Abe, Hokkaido University Emeritus, ADEP 

Nobuo Hamada, JMA Emeritus 

Saburoh Midorikawa, Tokyo Institute of Technology 

Maki Koyama, Kyoto University 

Junji Kiyono, Kyoto University 

Takeshi Sagiya, Nagoya University 

Keiko Saito , Cambridge Architectural Research 

Koji Sango, MEXT  

Yasuo Awata, GSJ 

Toshikazu Yoshioka, GSJ  

Yutaka Takahashi, GSJ  

 

 

Scientific Board Member 

Kazuki Koketsu, ERI, University of Tokyo 

Norio Okada, DPRI, Kyoto University  

 

Private Sponsor 

Makoto Yamaguchi, Non-Life Insurance Rating Agency 

(NLIRO) 

 

Maximum Magnitude & Recurrence Working Group   

Shinji Toda, DPRI, Kyoto University 

 

Regional Program participant 

Hiroyuki Fujiwara, NIED 

 

 

Japanese are major contributors to GEM 





SPONSORING GEM IS AFFORDABLE 



Why becoming a GEM Sponsor would benefit Japan and the World 

GEMへの加盟によって日本と世界が得られるメリット 
 

 

日本の、またどんな国のハザードでも、それを理解するためにはグローバルな立

場で地震の研究を推進していく必要があります 

To understand Japan’s hazard, we must study earthquakes globally 

2011年、世界への教訓としてのM=9.0東北地方太平洋沖地震 

The 2011 M=9.0 Tohoku-oki earthquake is a lesson for the world 

地震リスクの調査や世界への発信のために、GEMへの協力をお願いいたします 

Japan should help GEM investigate and communicate earthquake risk to the world 

日本がサポートするリスク軽減プログラムを強化するために  

To strengthen Japan’s support for risk reduction programs among its allies  

 

 



Munich Re  





Model Building Facilities 
(Distributed IT 
infrastructure) 

Secretariat (administration, 
coordination, outreach,  
int’l meetings) 

Global Datasets 
(e.g., active faults, 
building inventories) 

Regional Implementation 
(not under direct 
control of GEM) 



Bogotà, Columbia 



Quito, Ecuador 


