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Sunsetting the 2023 Global Seismic Vulnerability Model
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Global Distribution of Published Works Citing the 2023 Global Seismic Vulnerability Model (Martins and Silva, 2021)
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Introducing the 2026 Global Seismic Vulnerability Model

Extended Building Class Coverage
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Supported Building Classes in the Global Seismic Vulnerability Model for Engineered and Non-Engineered Classes ‘
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Introducing the 2026 Global Seismic Vulnerability Model

s Extended Building Class Coverage
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Introducing the 2026 Global Seismic Vulnerability Model

%g Sufficient Ground Motion Suite
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Introducing the 2026 Global Seismic Vulnerability Model

%g Sufficient Ground Motion Suite

125 125

100 100
g g

S 75 g 75
o o
© ©

w 50 L 50

2 25

0 0

0.00 025 050 075 1.00 1.25 1.50 175,200 0.00 025 050 075 1.00 125 150 1.75 200
PGA [g] SA(0.3s) [g]
150

125
125
100 b

=}
=}

> >
§ i3 ‘ E 75
4 T
ESD \<\‘ £ 5
4*'
25 \ \ 25
o 29 ,
0.00 025 050 0.75 1.00 1.25 1.50 1.75 2.00 0.00 025 0.50 0.75 1.00 1.25 150 1.75 2.00
SA(0.6s) [g] SA(1.0s) [g]
Distribution of Intensity Measures from Selected GMRs for NLTHA |

A“ GLGBA‘L QUAHE HonEL B n ¢ 18th European Conf'er;\?\/ge%Easrthquaks Engineering G E M 6



Introducing the 2026 Global Seismic Vulnerability Model
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> Efficient Numerical Modelling

Single-Degree-of-Freedom Oscillators (v2023)

Pros
« Simplicity: Easy to model and analyze

+ Speed: Requires minimal computational
resources

* Intuitive Understanding: Provides clear
insight into the building’s fundamental
— behaviour

Cons

» Over-simplification: Ignores complex
mechanisms and higher modes of vibration
* Limited accuracy: Not suitable for

applications requiring distribution of
demands
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Introducing the 2026 Global Seismic Vulnerability Model

NS

Efficient Numerical Modelling

Single-Degree-of-Freedom Oscillators (v2023)

T Pros
bt « Simplicity: Easy to model and analyze
EE + Speed: Requires minimal computational
s resources
o s « Intuitive Understanding: Provides clear
e insight into the building’s fundamental
behaviour
Cons

» Over-simplification: Ignores complex
mechanisms and higher modes of vibration
* Limited accuracy: Not suitable for

applications requiring distribution of
demands
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Introducing the 2026 Global Seismic Vulnerability Model

; Efficient Numerical Modelling
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Multi-Degree-of-Freedom Stick Models (v2026)

Pros

Simplicity: Easy to model and analyze

Speed: Requires minimal computational
resources

Intuitive Understanding: Provides clear
insight into the building’s fundamental
behaviour

Explicittmodeling of vertical irregularities
(soft-storey mechanisms, catastrophic
collapse modes)
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Introducing the 2026 Global Seismic Vulnerability Model

; Efficient Numerical Modelling

Structural Response Deformations Drift-Sensitive Components
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Introducing the 2026 Global Seismic Vulnerability Model
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Eff|C|ent Numerical Modelling

Acceleration-Sensitive Components

Structural Response Accelerations
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Introducing the 2026 Global Seismic Vulnerability Model

/‘ Efficient Probabilistic Seismic Demand Modelling
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Introducing the 2026 Global Seismic Vulnerability Model

1‘%’&? Higher Definition, Finer Resolution

Region-Specific Models Component Storey-/ Flogor-Bas Viod€)
Capturing regional differences in construction practice. Combining storey-level demands with component modelling
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Product Coverage
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The 2026 Global Embodied Carbon Vulnerability Model

A New Global Embodied-Carbon Seismic Risk Model
M. Caruso, K. Aljawhari, AMB. Nafeh, V. Silva, C. Galasso

Session S03-16-SRAMH on Seismic Risk Assessment and Multi-Hazard Risk
(incl. Tsunami and NaTech)

Time: Monday 14/09/2026 (4:35 PM — 6:00 PM)
Location: S03

A New Database of Seismic Vulnerability Functions for Carbon Emissions in
Europe

K. Aljawhari, M. Caruso, AMB. Nafeh, V. Silva

Session S01-18-RClI on Resilience of Communities and Infrastructure, Seismic
Risk Management and Social/Economic Aspects

Time: Wednesday 16/09/2026 (11:30 AM - 12:55 PM)
Location: S03
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Model Testing and Validation

Internal Model
Consistency

_—— _r

Test

Product
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Model Testing and Validation

’ a
Internal Model
Consistency
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Model Testing and Validation
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Model Testing and Validation

I/}

Full Event-Based Risk
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Model Testing and Validation
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Model Testing and Validation

Benchmarking GEM’s Global Seismic Risk Model through Historical
Scenarios

A. Rao, J. Borozan, AMB. Nafeh, C. Yepes-Estrada, V. Silva

Session S08-16-SRAMH Seismic Risk Assessment and Multi-Hazard Risk
(incl. Tsunami, NaTech)

Time: Wednesday 16/09/2026 (11:30 AM - 12:55 PM)
Location: S09

— a4 >

Advancing Earthquake Loss Normalization: Adjusting Fatalities and
Building Losses

Z. Karim Zadeh, V. Silva

Session S03-16-SRAMH Seismic Risk Assessment and Multi-Hazard Risk
(incl. Tsunami, NaTech)

Time: Monday 14/09/2026 (16:35 AM — 18:00 PM)
Location: S03
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Model Accessibility

Link to Open-Access Country-
Specific Models

Request Access/License for
Supplementary Models

P

working togetherto assess risk working together to assess risk

A A
/e N\ \ | closaauakemopEL ofF @) ECEE2E26-4+4— Gin
s 18th European Conference on Earthquake Engineering



# GEM Vulnerability Models

# ' GEM Vulnerability Models Documentation

arch doc

GEM Vulnerability Models Documentation

Jverview
Welcome to the documentation for the GEM Global Vulnerability Models. This documentation provides comprehensive
information about the building vulnerability models developed by the GEM Foundation for seismic risk assessment.

Capacity A

Contents:

* Overview

Introduction

Building Classification
Methodology Overview
How Were the Models Devel
Data Access and Recomm
References

« Capacity Models

Introduction
Idealised
SDOF

Cay

Link to Model Documentation

ritéria

Recor ummary
stior

i Analysis Methodology
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The OpenQuake Vulnerability Modeller’s Toolkit

OQ-VMIR

OPENQUAKE Vulnerability Modeller's Toolkit
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Python-Based Library TN ‘ Powered by OpenSees

Modelling & Analysis Post-processin (6]
ﬁ g & AnalyNac gy P 9’/ SNOpenSees
- ! )
A ’ Supported OS

GLOBAL EARTHQUAKE MODEL
working together toassessrisk’

\ Data Visudlisation
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The OpenQuake Vulnerability Modeller’s Toolkit

github.com/GEMSciencaToolsfoq-vmik

D README & AGPL-3D fconse
Packages
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OPENQUAKE Vulnerability Modeller's Toolkit

Vulnerability Modeller's ToolKit (0OQ-VMTK)

Link to OQ-VMTK

Repository

uctural moceling, noningar analysis, and seismic vulnecability
the Global Earthauake Mode! (GEMY Soundation

Modules

Module

Gravity, statitfeyeic pushover, and nonlineer time - history 3nBlys:s (INCENG NCroments!
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The OpenQuake Vulnerability Modeller’s Toolkit
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A Wekome to the OpenQuake Vulnerability Modeller’s Tookit's documentat:

# OpenQuake Vulnerability
Modedlers Toolkit Suite

Welcome to the OpenQuake Vulnerability Modeller's

Toolkit's documentation!
e Link to OQ-VMTK
e e o Documentation

{SDOF)

ibratic
SDOF lowsleved p meter
* Mode! Bullding and Analysis {modeficr): Cont
fois in OpenScesPy and run distingt analyses s
taticfeg , static pushovers), and nonlinear time-hist
* Postprocessing [pestoroce: } "Eaing code for pos
anatyses to derive fragility
torey Loss Funetion 1
functions for 3more refined loss asses
* Visualisation (plotter). Cont
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The Global Product Release
ﬁ’ B The Global Seismic Vulnerability
o raatte N Model
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The Global Exposure Model
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The Global Seismic Risk Model

The Global Liquefaction Model

e — _——

The Global Seismic Hazard
Model

TE—— .

Country Risk Profiles

The Global Embodied Carbon
Model
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Beyond 2026

Business
Interruption Models

Extend Support
to Next-Gen IMs

TRT-Dependent
Vulnerability Model

Extend Applications
of Open-Source
Tools

Extend Support for EQ
Sequence Risk
Application via
Damage Dependent I
Functions
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Beyond 2026

Bus s
In? ptioni 3

Towards a State-Dependent Fragility and Vulnerability Model Database for
Earthquake Sequence Risk Assessment Applications

F. Narlitepe, AMB. Nafeh, K. Aljawhari, V. Silva

Special Session S01-SS04-AVMR on Advancing Vulnerability Modelling for
Regional Risk Assessment and Resilient Communities

Time: Wednesday 16/09/2026 (11:30 AM —12:55 PM)
Location: S10
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Thank you!

Please attribute to the GEM Foundation with a link fo:
https://www.alobalguakemodel.org
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BY NC ND

Except where otherwise noted, this work'is licensed under a
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0
International License (CC BY-NC-ND 4.0)
https:/feteativecommonsierg/licensesily-nc-nd/4.0/

' A“ GLOHAL qu‘“E “on! i n 18th European Conf‘ere%egghquake Engineering G E H 32


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://www.globalquakemodel.org/

	Slide 1: A COMPREHENSIVE GLOBAL SEISMIC VULNERABILITY MODEL FOR IMPROVED EARTHQUAKE LOSS MODELLING
	Slide 2: Sunsetting the 2023 Global Seismic Vulnerability Model
	Slide 3: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 4: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 5: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 6: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 7: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 8: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 9: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 10: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 11: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 12: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 13: Introducing the 2026 Global Seismic Vulnerability Model
	Slide 14: Product Coverage
	Slide 15: Product Coverage
	Slide 16: The 2026 Global Embodied Carbon Vulnerability Model
	Slide 17: Model Testing and Validation
	Slide 18: Model Testing and Validation
	Slide 19: Model Testing and Validation
	Slide 20: Model Testing and Validation
	Slide 21: Model Testing and Validation
	Slide 22: Model Testing and Validation
	Slide 23: Model Accessibility
	Slide 24
	Slide 25: The OpenQuake Vulnerability Modeller’s Toolkit
	Slide 26: The OpenQuake Vulnerability Modeller’s Toolkit
	Slide 27: The OpenQuake Vulnerability Modeller’s Toolkit
	Slide 28: The Global Product Release
	Slide 29: The Global Product Release
	Slide 30: Beyond 2026
	Slide 31: Beyond 2026
	Slide 32

