GEM

Access to lucid seismic risk
information should be
a human right

Building and testing the model
is our shared responsibility

It can be accomplished only through
an international public-private
partnership
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| A ThruSi fédlt slip along Bala kot !,-lill.iﬁ the'20¢i§l\7l=7.6’ Ii(a"i:fgnh}ir, Pakistan, quake. Some"1 600
people died on this hanging-wall hill, whereas these was little damage on the footwall at left..
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Megacities at Risk
High Seismic Risk

Moderate Seismic Risk
. Population (Landscan 2004)
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Worldwide collaboration
on the leading science
and tools to contend
with earthquakes

GLOBAL EARTHQUAKE MODEL




GEM is led by Rui Pinho

2008 recipient of EERI
Shah Prize for Innovation

Assistant Prof. of
Structural Design,
University of Pavia

Head of Seismic Risk
Section, EUCENTRE

Former manager, ROSE
School of Earthquake
Engineering

Ph.D. in Earthquake
Engineering, Imperial
College London
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GEM SPONSORS
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GEM is working with scientists across the globe

Europe M
North America s =
- . "'“ 4S5 North East Asia
. e v By "ax 3 - . Central Asia &
Caribbean : E. - = .
’ - Middle East x5 o™ g
Central America y ha? = Africa d
] . . 2 South Asia
South America i N
South East Asia and Pacific =t

Participants (public, private and associate) [l
Experts (boards and committees) [l
Institutions and individuals involved in Global Components
Institutions and individuals involved in Regional Components [l
Institutions and individuals involved in the Model Facility [l
Regional Programmes ongoing Region
Regional Programmes under discussion Region



GEM is Collecting Indispensible Global Data -

Vulnerability

and Exposure

Hazard — = SOCial Impact

= Active faults =  Exposure = Decision tools

" Instrumental quakes Population = Urban scenarios
" Historical quakes Buildings = Risk transfer tools
= Geodetic strain = Vulnerability « Building design

= Ground motion codes

o . Damage data
prediction equations

Fragility functions
» Shaking amplification I

in basins

SO GEM



GEM Faulted Earth: Global subduction zones from SLAB

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 -

Example:
Computing Mg for an
early instrumental period
(1918-1942)
and comparing with
known sources

1918-1942
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GEM STRATEGY

Global Components Datasets OpenQuake Regional Programs
Gathered by ten Open source s/w engine Where models are built
international consortia (runs on cloud, cluster, laptop) with GEM training & assistance

OpenGEM portal .
- Free to the public and governments 3 -
Membership fee for commerical use > 2

4 AR . : :: o = n

professionals in the GEM X & n \ 7] &

Secretariat and Model oK {
Facility are the dynamic . e
core of the ef fort 3 N 7 W

P 1 O + Regional
PR ‘I 5 O Programmes in which
+ regional exper ts from o=
exper ts from 70+ 100+ organisations are .
organisations worldwide par ticipating

are developing GEM’ s
global components



MODELS ARE BUILT BY THE REGIONAL PROGRAMS -

Feeding and feedbacking global models..

SHARE, NERA, Syner-G EMME EMCA

* GEM Regional Workshops
SO GEM



OpenQuake CAPABILITIES ‘

e Stochastic Event Sets OU C] k@

»  Ground Motion Fields http:/lopenquake.org

 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)

@OGEM



I NAUIreNews

nature Earthquake risk calculator goes global
eOSCICrlce 12 December 2008
g Model should enable researchers to reduce vulnerability
to seismic shocks

Katharine Sanderson

Globalizing quake information | seemses

to different communities is |

. . ) ) edging closer to reality.
Destruction from earthquakes continues to threaten poor and wealthy nations alke. The

Global Earthquake Model is a potentially important step towards providing risk information The Global Earthquake
on a worldwide basis, using a unified standard. Model (GEM) will calculate

seismic risk based on the

geological characteristics
of an area, as well as the

Seismic Crystal Ball Proving 20 May 2011
Aaass|  Mostly Cloudy Around the World

... 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.

Endorsed by the California Seismic Safety Commission in September 2010
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Japanese are major contributors to GEM

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

008080

Global Components Consortia Member

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 Earthg. 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
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1 | To build safe structures and to N ST
strengthen or insure weak ones, 4 - N
one must first be convinced of risk W

; 4» a

/ B 1999 M=7.6 Izmit quake



SPONSORING GEM IS AFFORDABLE

Gross Expenditure on R&D (GERD) | Annual GEM Confribution | Examples |
GERD > $50,000 million China [PRC], Germany, Japan, United States
$50,000 m > GERD > $25,000 m crance, Russia, United Kingdorn
$25,000 m > GERD > $10,000 m Ausralio, ialy, TEM
$10,000 m > GERD > $2,000 m Mexico, Norway, Souh Alfico, Turkey
$2,000 m > GERD > $1,000 m New Zealand, Romania
GERD < $1,000 million € 15000



Why becoming a GEM Sponsor would benefit Japan and the Wo

GEMADMEBRIZE>THAREERANESNDA)YE

BANSR—rFBIRIBRBTOT S LERIET H=HIC

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

BA®D., F-EAGED/NF—FTYH, ThEER T H7=HI2XT 00—/ )L7E3L
GETHEROMREZHEEL TR ELHYET

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

201145, HR~DOHINELTDOM=9.0F b HFKFE i+ HihE
The 2011 M=9.0 Tohoku-oki earthquake is a lesson for the world

WERVRIDRECHFAANDREEDT=HIZ, GEMADFNZEESFELNLET

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

SO GEM



Money coming in

* A 5-yr program: 25Mé€ pledged out of 35M€ needed

Founding sponsor,
ich Re

Other
private
sponsors &
foundations

Public
sponsors



Money going out

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

Model Building Facilities
(Distributed IT
'frastructure)

Regional Implementation
(not under direct
control of GEM)

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









