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Overview

• Introduction to GEM

• Urban risk assessment at GEM

• Pre-Disaster Shelter Planning



A TRUE PUBLIC-PRIVATE PARTNERSHIP

More than 25 public & private organisations and 
16+ countries fund and govern the 

GEM Foundation

To apply science for transparent assessment of 
earthquake risk to inform disaster risk reduction 





Risk component of the OpenQuake-platform
What GEM does - Scientific Framework



Ecuador: Integrated Risk Modelling in OpenQuake 

Physical Seismic Risk Social Vulnerability Integrated Risk
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IDCT Android Data Collection Tool



GEM tools used to empower local experts

GEM-trained staff of CENEPRED coordinate 
preparation of Lima’s exposure model
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Seismic Hazard Harmonization for Europe – SHARE Project

Regional Models

Central Asia (EMCA)
East African Rift (SSAHARA)
Europe (SHARE) 
Middle East (EMME)
South America (SARA)

National Models

Australia
Canada
Colombia
Ecuador
Italy
Indonesia
New Zealand 
Papua New Guinea
Switzerland 
Taiwan
Tunisia
Turkey

OpenQuake used to understand risk worldwide



Working together to understand risk



Capacity development
41 countries have been involved in training in seismic risk assessment.



Increased GEM’s Value Proposition

Tools
Tested, applied, improved

Information
Standardized formats

Training
and technology transferIntl. Network

Measurable contribution

DRRGEM increasingly complete and 

valuable

A world that is resilient to earthquakes!



Urban Risk Assessment at GEM
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Typical components of a GEM Project
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Urban Resilience Workshop for Yangon – 16-17 March, 2016

More than 50 participants from community,
Government, NGO’s, academy

• Assess the current resilience level of Yangon
• Identify gaps, needs, and priorities
• Agree on long-term resilience goals



Risk assessment for Peru

Testing the model for an Earthquake Scenario:   

PISCO 2007  (MW8.0)



Hazard Analysis



Estimation of building collapse



Distribution of damage per building typology 



Loss estimates



Damage and Loss Estimation

Building collapse estimated using OpenQuake for Tyre, Lebanon



Pre-Disaster Shelter Planning
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Pre-Disaster Planning – Necessary information

• How many killed people are expected?

• How many injured people are expected?

• How many hospital beds are available?

• How many displaced people are expected?

• What are the most affected areas?

• Where are the safer areas?

• How many shelter-buildings are available?



Risk Mapping for Strategic Planning of Shelter 
Response in Tijuana, Baja California, México

AGREEMENT OF COOPERATION
between
UNITED NATIONS HUMAN SETTLEMENTS PROGRAMME

H. AYUNTAMIENTO 
TIJUANA B.C.

CENTRO DE INVESTIGACIÓN 
CIENTÍFICA Y DE EDUCACIÓN 

SUPERIOR DE ENSENADA.

Antonio Rosquillas and Luis Moreno
Municipio de Tijuana



MUNICIPIO
DE

TIJUANA B.C.

6 possible earthquakes



Estimated building damage distribution mage 

Evaluation 
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a 0 18 0 18
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SAB CEN CTO CCO CVE LME PRE OTA PLA TAB Total

EQ1 10,000 4,622 8,917 3,282 1,226 5,839 7,276 4,497 6,372 6,246 58,277

EQ2 12,392 4,593 6,853 3,661 3,184 7,012 8,576 3,341 5,335 9,503 64,449

EQ3 3,025 2,792 1,942 2,400 1,360 2,751 8,457 1,266 947 3,648 28,588

EQ4 12,465 10,140 11,085 6,676 1,703 9,942 15,133 7,984 6,019 10,169 91,316

EQ5 4,986 4,504 2,900 4,289 2,581 5,317 16,561 1,993 1,456 6,338 50,925

EQ6 6,411 6,063 5,761 3,581 1,032 4,979 8,437 3,985 3,216 4,979 48,444

Number of persons with shelter needs estimated 

for the six earthquake scenarios

Summary of shelter needs



Participant organizations

• Municipal government

• State government

• Federal government

• National Defense Secretary.

• Marine Secretary

• Red Cross

• Volunteers

• International Humanitarian Institutions



MORELOS PARK (open space) Area = 560 000 m² Shelter  for 1000 people 
(42m2/person)



GOLF COURSE (open space) Area = 429 203 m² Shelter  for 10 000 people (private)



AIRPORT (open space) Area = 593 234 m² External supplies reception



SPORT FIELDS  Area = 358 115 m² Shelter  for foreign teams (near  airport)



MILITARY FIELD  Area = 1 135 277 m² Supplies



Shelter plan uploaded on Google Map



Simulation exercise with all sectors of society

18 – September – 2009 



Thank you!
www.globalquakemodel.org

http://platform.openquake.org
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