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e Unified framework for the
assessment of losses

e Multi-hazard exposure
modelling

PHIVOLCS

e Application to Colombia,
Philippines, and Indonesia
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Earthquake Risk Assessment Framework
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INTEGRATED SEISMIC RISK
PHYSICAL SEISMIC RISK SOCIO-ECONOMIC
" VULNERABILITY AND RESILIENCE
Probability of damage and loss to
people and structures due to Vulnerability of society and economy and their
earthquakes capacity to cope with earthquake events

8h°,f.'?é SEISMIC HAZARD EXPOSURE PHYSICAL VULNERABILITY
MODEL Probability of ground shaking Elements at risk Vulnerability of structures and their

due to earthquakes occupants to seismic hazard

D > GLOBAL EARTHQUAKE MODEL




GEM
OpenQuake applications
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Regional hazard and risk analysis:
- SARA - EMME
- CCARA - EMCA
- SHARE - SSAHARA
- SERA - Southeast Asia
National hazard and risk analysis:
- Italy - Taiwan
QUA - Switzerland - New Zealand
'ORG - Turkey - Australia

- Colombia - Canada
D) > - Ecuador - South Africa

Near real time ground shaking assessment:
- 0Q libraries used in the USGS ShakeMaps
system

- 0Q components used in national projects
(Italy, Canada, and Colombia)

Site-specific studies:
- SSHAC Level 3 PSHA in nuclear power plants
(Europe and South Africa)
- Induced seismicity (hazard and risk)
(United States, Europe and South Africa)
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Global Seismic Hazard Map v.2018.1 (https://www.globalquakemodel.org/gem)
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Global Seismic Risk Map v.2018.1 (https://www.globalquakemodel.org/gem)
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\olcanic Scenarios using OpenQuake

Implementation of a new calculator in

the OpenQuake Engine called
‘multi_risk’

Hazard Software Organization Intensity

Peril

Ashfall Ash3d USGS Ash thickness and

load

LavaFlow  Q-LavHa Vrije Universiteit Binary (1- affected,
Brussel 0- not affected)

Pyroclastic ~ Titan2d Vhub and Buffalo Binary (1- affected,

Density University 0- not affected)

Currents

Lahar Laharz USGS Binary (1- affected,

0- not affected)

The OpenQuake volcano calculator can be used for the calculation of damage distribution statistics of individual asset and portiolio 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

General

Choose at least one vol

Ash fall

Lava flow

Lahar

and the other peril

Description:

lcana phenomena

¥ Ash fall ¥ Lava flow

Input format 7 :
Hazard footprint:

Humidity amplification factor:

Input format: 7/ :
Coordinate reference system [EPSG] 7 :

Hazard footprint:

Input format 7 :
Hazard footprint:
Discretization distance 7 :

Hazard field ? :

med 1o be binary

Volcano scenario calculation

) Lahar @ Pyroclastic flow

Default CSV format

ashfall_vol_full csv

16

Q-LavaHa output file

Shapefile (ESRI)

02
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Pilot case: El Ruiz Volcano in Colombia GEOLOGICO

COLOMBIANO

sssss Lahars

© Ppyroclastic
Density Currents
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Volcanic hazard footprints for El Ruiz VVolcano
(Monica Arcila, Julian Andrés Ceballos, Luis Jeronimo Valencia, Carlos Andrés Laverde, SGC)
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Exposure model:
Number of buildings with
structural characteristics:

- Construction material
- Number of stories

- Roof type

- Number of occupants
Bogoté, DC. - Location (lon, lat)

Cundinamarca
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D > Development of multi-hazard models (SGC and GEM)
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Scenario risk estimates

OpenQuake input files:
- Volcanic hazard footprints OPENQUARE
_ Exposure mOdel calculate share explore

- Vulnerability model (for ash fall)
\ Torres-Corredor et al 2017

- Affected population

- Damage to the building stock
. - [Economic losses to the built environment “
QUAKE -

% Which other outputs will be useful?
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NEVADO DEL Ruiz
1
Caldas \
Tolima
e
Risaralda
GLOBAL )
QUAKRE
MODEL Dwellings: 1
Occupants: 4
I-AVA Cost (Millon COP): 41.43

D) > Results of a Volcanic Scenario Risk Assessment
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VOLCANIC RISK SCENARIOS

Do you know that with OpenQuake you can
generate volcano risk scenarios?

During the CRAVE project, we worked with
multiple institutions to allow the employment of
the same exposure dataset and risk framework
for the estimation of the expected losses and
affected population in a single event (volcano or
earthquake).
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In this module, you can learn how to estimate
damage and losses due to a volcanic eruption.
Volcanic eruptions can involve multiple hazards
such as: lava flows, lahars, ash and tephra fall,
and pyroclastic density currents.

Starting from multiple hazard footprints, one can
estimate the impact on the population and the built
environment using the OpenQuake engine.

Friday, July 8th 2022

Online session (3 hours) with
hands-on examples.

Registration available at:

www.training.openquake.org
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Towards probabilistic scenario risk assessment:
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Tephra hazard foodprints:

5,000 footprints from
simulations for:
- Each of the whole year
- Rainy seasons
- Dry seasons

Total of 15.000 simulations

Probabilistic scenario tephra dispersal modelling for a VEI 6 eruption scenario
(Susanna Jenkins, Sébastien Biass and Chow Jun Rui, EOS)
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NUMBER OF COLLAPSED ROOFS
[] Notaffected [ ] <0.5Thousand [_] 0.5-1Thousand [__] 1-2.5 Thousand [l 2.5 -5 Thousand [l 5 - 10 Thousand [l > 10 Thousand

D > Probabilistic scenario tephra dispersal modelling for a VEI 6 eruption scenario
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VVolcanic Scenario Profiles, Quito - Ecuador
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DISTRITO METROPOLITANO DE QU ITO POBLACION Y EDIFICIOS EXPUESTOS
USAID p ESCENARIO VOLCANICO
ERUPCION GUAGUAPICHINCHA SIGLO X
PARROQUIAS EN MAYOR RIESGO
@ ARG A AT s
(miles) (miles) {mill. USD)
COTOCOLLAOD 100% 3 38 716
BELISARIO QUEVEDO T2% 29 39 1059
LA CONCEPCION 68 22 31 638
RUMIPAMBA 51% 15 18 733
PONCEANO 43% 22 26 517
NONO 36% 0 0.0 3
IRAQUITO 33% 15 17 1567
MARISCAL SUCRE 32% 3 09 491
COCHAPAMBA 204 14 12 270
CHILIBULD 20% 9 10 162
EL CONDADO % 7 10 252
CENTRO HISTORICO 4% 2 0.1 42
LA MENA 2 1 02 14
— > CARCELEN 1% 1 0.1 31
=786 =784
CHILLOGALLO ™% 1 0.1 9
(1) Mapa de parroquias mas vulnerables:
‘ Indice de afectacian por parroguias
GLOBAL [ Bajo FEETH, IMPACTO TOTALEN LA CIUDAD
QUAKRE
MODEL Mediano 7% - 36% @4 indice de afectacién € Estructuras Z- Personas Pérdidas
de la ciudad destruidas ¢, desplazadas EXE Econdmicas (mill. USD)
Alto 36% - 72% 7.6% 21,700 173,000 $6,500

destruidas debidoallos fend

) ' Muyalte  72% - 100%

Elindice di afectacidn &5 ¢l porcantaje de estructuras expuestas por region que h
El nimero de fatalidades asume la ocurrencia del evento en horaro nocturno y @ 100% de la poblaciin ubicada en las residencias.
Pued isinf o sobee las ici andlisis del esc s "Atlas de riesgo para laciudadde Quito’

nesulta de la enspeion.
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Training and Communication for
Earthquake Risk Assessment

Volcanic Scenarios:
- Atacazo
- Guagua Pichincha

- Cotopaxi
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@ % Nevado del Ruiz
@ B SGC_example
Lava flow
PDCs
Lahar
" Ash_load (100m)
@ Exposure
@ @ Maps
«» Google Satellite

% Favorites
I GRM_Shapefiles
I Natural_Earth_Map
B SURA/CAC_Scenarios
K Project Home
B Home
n/
m /Volumes
& GeoPackage
/7 SpatiaLite
PostGIS
MSSQL
#8 DB2
& WMS/WMTS
& XYZ Tiles

MAGDALENA

CESAR

SUCRE
CORDOBA
NORTE DE SANTANDER
ANTIOQUIA
SANTANDER
CHOCO
BOYACA
CALDAS
RISARALDA
CUND A
QUINDIO
BOGOTA, DG
TOLIMA
VALLE'DEL CAUCA
MET
HUILA
CAUCA
GUAVIARE
NARINO CAQUETA

CASANARE

ARAUCA

VICHADA
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Thank you!

catalina.yepes(@globalquakemodel.org
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