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LEASONS LEARNED ABOUT PARTNERSHIPS AT
LOCAL, NATIONAL, REGIONAL AND GLOBAL LEVELS
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INTRODUCTION

THE PROBLEM

® Rise of cities in EQ-prone areas

® |ack of data, tools and capability

® Lack of consensus and consistency in
assessment methods

THE SOLUTION

® A global collaboration network

® A cooperative public-private initiative

® Reaching and engaging with
stakeholders in all fields

Global Earthquake Model Foundation
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THE FOUNDATION

ABOUT GEM

® Non profit NGO, founded in 2009

® Global, public-private partnership

® Develop software, tools and data for
use in earthquake risk assessment
worldwide

® Develop trust in the assessment
process and ownership of results

® Promote and foster applications to
DRR

Private
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THE FOUNDATION

ACHIEVEMENTS

WP1

2009-2013

WP2

2014-2018

WP3

2018-present

OpenQuake Engine Development
Global research programs
Worldwide partnerships

OpenQuake Platform
Global Earthquake Hazard Map
Global Earthquake Risk Map

Data and models for diverse
applications

Extensions to multi-hazard perils

Risk assessment applications
including to urban scale
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THE GEM FOUNDATION

FLAGSHIP PRODUCTS

Global Hazard
Map

the first of its kind
since GSHAP was
presented in 1999

Global Risk
Map

the most comprehensive
global assessment of
earthquake risk to date.

OPENQUAKE

calculate share explore

OpenQuake
Engine
a state-of-the-art,
open-source software

hazard and risk
modelling.
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THE FRAMEWORK

COLLABORATION
FRAMEWORK

GEM ECOSYSTEM

® Guided by global drivers and
GEM principles

® Build relationships with
product users and
stakeholders
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GOVERNING BOARD

Advisory Advisor Associate
Board Sponsors Partners

PROJECT

GEM PARTNERS

Secretariat

Hazard, Risk,
|.T., Admin

GEM
COLLABORATION
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THE FRAMEWORK

GEM © SUPPORTERS

COLLABORATORS FROM PUBLIC AND PRIVATE
INSTITUTIONS WORLDWIDE

GOVERNING BOARD
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UN Office for Disaster Risk Reduction science for a changing world
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THE FRAMEWORK

COLLABORATION
FRAMEWORK

GEM ECOSYSTEM

® Built upon collaborations and
partnerships

® Multi-level: local, country,
regional, global interactions
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THE FRAMEWORK

LOCAL LEVEL

TREQ PROJECT

® Quito, Santiago and Cali

® Develop capacity for urban
earthquake hazard and risk
assessment in Latin America

FUNDING PARTNER

BVARISCAL SUGREREITGHIMBIA

2 Santiago,
el / Dominican Repul
Cali,

4 / Colombia
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ALCALDIA DE
SANTIACO DE CALI

THE FRAMEWORK

LOCAL LEVEL [G e

Instituto Geofisico

TREQ PROJECT _
ion wi . il
® Close collaboration with local SN Umw;g: -
S ta ke h O ld e rS PR T de Baja California

® Outputs contributed to many policies | ' .
implemented: Sl €.  GENGRD
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® Emergency and Disaster Response Plan
of the Metropolitan Quito

UNIVERSIDAD

EAFIT

® Cali Risk Management Plan RIVERICAD DX

® Santiago Urban Development Plan

a USGS

science for a changing world
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NATIONAL SEISMIC RISK MODEL
FOR CANADA

® A new generation risk model

® Comprises updated hazard and
new exposure information
country-wide

® Developed with NRCanada
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THE FRAMEWORK
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EARTHQUAKE RISK ASSESSMENT AND
RETROFIT SCENARIOS FOR TURKEYE

® Developed for the World Bank

® Considers evolution of risk towards
2050

PROJECTION
® Used to appraise a WB loan of OF RISK

$265M and a further expansion of 2020 - 2050
$512M to retrofit public buildings

THE

WORLD
BANK
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PGA (g) 10% PoE in 50 yrs @ PGA (g) 2% PoE in 50 yrs:

@118° 1200 122° 124" 126°

118" 120° 122° 124" 126°
THE FRAMEWORK :

NATIONAL LEVEL

EARTHQUAKE HAZARD MODEL FOR
PHILLIPINES

® Developed jointly by the Philippine
Institute of Volcanology and
Seismology (PHIVOLCS) and GEM

® Implemented in OpenQuake

® Used to determine demands of the
National Structural Code of the
Philippines

Department of Science and Technology

Philippine Institute of Volcanology and Seismology

Global Earthquake Model Foundation
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THE FRAMEWORK

REGIONAL LEVEL

EUROPEAN SEISMIC HAZARD AND
RISK MODEL

® Computed using OpenQuake

Provide the basis for
engineering regulations in
the area (CEN/TC 250/S5C 8)

Contributes to the
development of Eurocode 8
within the European
Committee for
Standardization (CEN)




Global Earthquake Model o Global Seismic Hazard Map
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GLOBAL EARTHQUAKE RELATED
PRODUCTS

leration (PGA) in units of g with a 10% probability of being exceeded in 50
eriod of 475 years.
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© GEM Foundation 2018 (model v2018.1) - License: CC BY-NC-SA

® One of a kind in coverage and
quality

® Built from the efforts from the
local, national and regional

® Mosaic of models covering the

world
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THE FRAMEWORK

GLOBAL LEVEL

GLOBAL EARTHQUAKE RELATED
PRODUCTS

® One of a kind in coverage and
quality

® Built from the efforts from the
local, national and regional

® Detailed Global Exposure
Model covering Residential,
Commercial and Industrial
buildings

Global Earthquake Model

-60°

© GEM Foundation 2018 [model v2018.1] - CC BY

Global Seismic Risk Map

&~ Average annual loss (USD) normalised by the construction cost (USD/m?) on a
m haxagonal grid {0.30x0.34 decimal degreas - about 1,000 km? at the equator)

q

"Low' ; Moderate " High
<60 5,000 10,000 >25,000

-150"

Global Exposure Model

Building counts
< 50 thousand
50 - 100 thousand
100 - 500 thousand
0.5 - 1 million
B 1 -5 million
B 5 - 10 million
HEl > 10 million
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Global Earthquake Model Foundation
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THE FRAMEWORK

GLOBAL LEVEL

GLOBAL EARTHQUAKE RELATED

PRODUCTS
. Fault Type —— Normal —— Sinistral Other/Unknown
= More n the WorkS from the — Reverse —— Dextral Strike-Slip
geological perspective | G
Active Fault Database P P g g
Global Block Model ; @i, A
Developed in-house with 7 /‘_; ”
. ‘ \ e /
global collaboration Iy
\
Open to sharing data and y

establish collaborations
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THE ROAD TO 2030

OUR STRATEGY
FOR THE FUTURE

® Maintain earthquake
expertise and global
leadership.

® Advance core capability
g toward multi-hazard,
s future-risk models and
maps.

Global Earthquake Model Foundation



Researcher Scenario Hazard Risk Integrated
Analyst modeler modeler modeler risk modeler

Providers

Users Media Emergency Safety Risk Urban
Comms manager regulator manager planner

Data & models

THE FRAMEWORK

Risk transfer-insurance
Mitigation/reduction

Sendai Indicators Roadma D toward
integrated risk resilience

Building codes .

Environmental protection and solutions

Probabilistic risk models
* cascading
* systemic

Integrated risk management
Resilience planning

Probabilistic risk models
* indirect losses
e direct losses

Probabilistic hazard models

Community awareness
Response planning
Warning systems

Impact scenarios
Scenario hazard maps

Databases & catalogs
Raw data Alerts
Monitoring instruments
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THE ROAD TO 2030

HOW CAN GEM
SUPPORT YOU?

VARIOUS WAYS WE CAN COLLABORATE

® Provide tools and training for
risk assessment
® Collaborate to develop national
hazard and risk maps SEM \@>)
® Connect you with other e L
organisations globally

Global Earthquake Model Foundation



GLOBAL EARTHQUAKE MODEL FOUNDATION

OUR CONTACT

a info@globalguakemodel.org

€ +30-0382-5169865

9 Via Ferrata 1, 27100 Pavia, Italy
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