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2025 IDDRR calls to action and target stakeholders
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What is the OpenQuake Engine?
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Evolution of the OpenQuake Engine

Development v1.0

Highlights First stable
version
June 2013

v0.1

Development begins

July 2010

. Core calculators
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>
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Central Asia
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Selected Regional and
National Applications
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Public launch v3.0
Announcement to Codebase upgraded
broader seismic from Python 2 to
hazard and risk Python 3
modelling
community
Jan 2015
v3.1
Connecting to
ShakeMaps for
damage and loss
Performance improvements calculations
Cross-platform operability =
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2017 National
Seismic Maps
of Indonesia
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PSHA for Taiwan 2020

TEM PSHA 2020
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landslide and liquefaction
- Site amplification module
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Conditional spectra
and conditional
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Hazard Model of Canada

CanadaSHM6

v3.16 v3.23
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Global adoption of the OpenQuake Engine
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National seismic hazard maps

Indonesia
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Irsyam et al. (2020). Development of the 2017 national seismic hazard maps of Indonesia. Earthquake
Spectra, 36(1_suppl), 112-136. https://doi.org/10.1177/8755293020951206
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National seismic risk maps
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National seismic risk maps
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Wiemer, S., Papadopoulos, A., et al. (2023). Earthquake Risk Model of Switzerland
(ERM-CH23), Swiss Seismological Service, ETH Zurich. hitps://doi.org/10.12686/a20.
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Regional seismic hazard and risk maps
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Danciu L., Nandan S., Reyes C., Basili R., Weatherill G., Beauval C., Rovida A,, Crowley H., Dabbeek J., Despotaki V., Rodrigues D., Martins L., Silva V., Romado X,
Vilanova §S., Sesetyan K., Bard P-Y., Cotton F., Wiemer S., Giardini D. (2021) - The 2020 Pereira N., Weatherill G., Danciu L. (2021): European Seismic Risk Model (ESRM20),
update of the European Seismic Hazard Model: Model Overview. EFEHR Technical EFEHR Technical Report 002, V1.0.1, 84 pp, https://doi.org/10.7414/EUC-EFEHR-TR002-
Report 001, v1.0.0, https://doi.org/10.12686/a15 ESRM20
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Seismic zone maps for building designh codes
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Danciu L., Nandan S., Reyes C., Basili R., Weatherill G., Beauval C., Rovida A,,
Vilanova §S., Sesetyan K., Bard P-Y., Cotton F., Wiemer S., Giardini D. (2021) - The 2020
update of the European Seismic Hazard Model: Model Overview. EFEHR Technical
Report 001, v1.0.0, https://doi.org/10.12686/a15
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Global seismic hazard and risk maps
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Earthquake early warning network optimization
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http://www.seismo.ethz.ch/en/research-and-teaching/fields_of_research/earthquake-early-warning/ Papadopoulos et al. (2023). A framework to quantify the
effectiveness of earthquake early warning in mitigating seismic
risk. Earthquake Spectra, 39(2), 938-961.
https://doi.org/10.1177/87552930231153424
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Risk targeted hazard for seismic design
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Connecting ShakeMap to OpenQuake’s damage and loss calculators

Macroseismic Intensity Map USGS

ShakeMap: 15 km S of Hualien City, Taiwan, TW Tq iwq n

Apr 02, 2024 23:58:12 UTC M7.4 N23.84 E121 .60 Depth: 40.0km ID:us7000m9g4
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Silva V, Horspool N. (2019). Combining USGS ShakeMaps and the OpenQuake-engine for damage and loss assessment.
Earthquake Engineering Structural Dynamics; 48: 634-652. https://doi.org/10.1002/eqe.3154
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Conditioning ground motion fields on station data
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Engler et al. (2022) formulation

Davis T. Engler, C. Bruce Worden, Eric M. Thompson, Kishor S. Jaiswal; Partitioning Ground Motion Uncertainty When Conditioned on Station Data.

Bulletin of the Seismological Society of America 2022;; 112 (2): 1060-1079. doi: hitps://doi.org/10.1785/0120210177
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Secondary perils module — scenario and probabilistic liquefaction
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Infrastructure risk and network connectivity loss module
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Local site effects in city-scale seismic hazard and risk analysis
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Risk calculations for volcanic hazards

olcano ° Ash#-all £ 5 Ldﬁdrs

Ry

del Ruiz Vi

Configuration File

Volcano Scenarios

The OpenQuake volcano calculator can be used for the calculation of damage distribution statistics or individual asset and portfolio loss statistics for a
portfolio of buildings starting from hazard footprints.
Four hazard perils can be considered, related to the following phenomena and codes:

« Ashfall » Lahar « Lavaflow = Pyroclastic flow

For AshFall only ash thickness is considered, and the other perils are assumed to be binary.

General

Description: Violcano scenario calculation

Choose at least one volcano phenomena.

i Ash fall ¥ Lava flow ) Lahar ¥ Pyroclastic flow

. . . Ash fall B
Hazard Software  Organization Intensity it format (1): v p— :
Hazard footprint: ashfall_vol_full.csv M upload i
Ashfall Ash3d USGS Ash thickness & load Humidity amplification factor: 16
Lava flow
Vrije U N ive rsi.l.ei.l. Input format: ? : Q-LavaHa output file v

Lava Flow Q-LavHa

Coordinate reference system [EPSG] 7 :

Brussel
BinOry Hazard footprint: R 5

Pyroclastic Hanod Vhub & Buffalo  : Not affected Lahar R
Density Currents University 1: Affected R . .

Discretization distance 7 |: 0.2

Lahar LaharZ USGS

Hazard field 1 - the shapefile field name with valuas
OpenQuake Platform 1.11.0-git3fc$922| About | Terms of Use | Contact us | Feedback
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Insurance and reinsurance module L —
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Turkiye: Cost-benefit analysis of seismic retrofits

Figure B3.1.1: Retrofitting Turkiye’s high-risk buildings: investment needs and cumulative lives saved by 2050
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Turkiye: Loans for retrofitting

 World Bank Provides $265 m X +

% worldbank.org/en/news/press-relea JOBf09/...

@ WORLD BANK GROUP =

Who We Are This page in: EN v

PRESS RELEASE | JUNE 9, 2021

World Bank Provides $265 miillion
Boost to Improve Earthquake
Resilience and Energy Efficiency of
Public Buildings in Turkey

= =& 000 -

WASHINGTON, June 9, 2021 - The World Bank today approved a $265 million loan to
Turkey to strengthen the safety of public buildings against the dangers of earthquakes
while also improving energy efficiency to reduce energy bills and harmful carbon
emissions.

The Seismic Resilience and Energy Efficiency in Public Buildings Project will better
insulate, strengthen or reconstruct more than 140 schools, dormitories, hospitals, and
government buildings, directly benefiting about 26,000 people who live, work or use
these buildings, including school children and employees. More broadly, the benefits
will accrue to more than 6 million citizens reliant on the public services provided by the
targeted buildings.

The project will make an important contribution to training female engineers and,
thereby, increasing the number of female engineers in key technical roles. Turkey has
one of the highest gender gaps in the world in labor force participation and this gap is

GLOBAL QUAKE MODEL

1 $512 million World Bank Loar X +

% worldbank.orgfen/news/press-release[2022/09/27/-...

@ WORLD BANKGROUP =

Who We Are This page in: English ~

PRESS RELEASE | SEPTEMEBER 27, 2022

$512 miillion World Bank Loan to Expand Finance for
Bolstering Homes, Infrastructure Against
Earthquakes, Flooding in Turkiye

=) (a Q00 -

WASHINGTON, September 27, 2022—The World Bank Board today approved $512.2
million in financing for Tlrkiye to expand access to housing and infrastructure that is
resilient to climate and natural hazards, with the goal of saving lives and supporting the
country's economic development.

The financing is for the Climate and Disaster Resilient Cities Project. Of the total project
amount, $338.5 million will go to the Government of Turkiye for developing new,
affordable financing mechanisms to enable households to retrofit or reconstruct their
housing to increase resilience to seismic and climate hazards, while $173.6 million will
go to lller Bankasi Anonim Sirketi (ILBANK), to provide financing to municipalities to
build more resilient infrastructure.

More than 1 million people will benefit from upgraded infrastructure and 32,000
people will benefit from loans to reconstruct or retrofit their risky housing units. The
project will focus on urban areas in the provinces of Istanbul, Izmir, Kahramanmaras,
Manisa, and Tekirdag, which are highly vulnerable to seismic and climate hazards.
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Central Asia: Asian Development Bank

COUNTRY RISK PROI
KAZAKHSTAN

TA-9878 REG: Developing a Disaster R
Facility in the Central Asia Regional Ecc
Cooperation Region

March 2022

COUNTRY RISK PRO

KYRGYZ REPUBLIC

TA-9878 REG: Developing a Disaster |
Facility in the Central Asia Regional Ec
Cooperation Region

March 2022
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COUNTRY RISK PRO|
TAJIKISTAN

TA-9878 REG: Developing a Disaster R
Facility in the Central Asia Regional Ecc
Cooperation Region

April 2022

COUNTRY RISK PROI
TURKMENISTAN

TA-9878 REG: Developing a Disaster R
Facility in the Central Asia Regional Ecc
Cooperation Region

April 2022

COUNTRY RISK PROFILE

UZBEKISTAN

TA-9878 REG: Developing a Disaster Risk Transfer
Facility in the Central Asia Regional Economic

Cooperation Region

April 2022
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Central Asia: Asian Development Bank

Risk Transfer Agreement

Premium [X%)]

Cenfral Asia Regional Economic Caopmuﬁcn Frogram LDSS PUWmlenTS

CAREC Pilot Countries
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Asian Development Bank

Disaster Risk Bond

ADB Funding
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Documentation, training materials, user forum, workshops

Getting User API Underlying Release

. . Contributing
Started Guide Reference Science Notes

@w 9& Unified development -

5 GEM

M General overview

General overview ifrodkicony video

Additional information
The OpenQuake Engine software provides calculation and assessment of seismic hazard, risk and decision-making tools via
the data, methods and standards that are being developed by Global Earthgquake Model (GEM) Foundation and its

collaborators.
[ Q D

Getting Started User Guide
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Documentation, training materials, user forum, workshops
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OpenQuake - Software Installation and Demos

GEM Global Earthquake Model + 9.9K views * 3 years ago
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® 42 OpenQuake Online S e OpenQuake - Ground Motion Fields: Theoretical Background
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‘ - ; L 10 videos 13,943 views Last updated on 19 Feb 2024 - woreewees - OpenQuake - Scenario Damage and Loss: Theoretical Background
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Thank you!

Please attribute to the GEM Foundation with a link to:
hittps://www.globalguakemodel.org
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