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Vulnerability level:

Affected assets
Number of residential, commercial
0 25 50 km and industrial building per km?

Source: | | |

http://www.seismo.ethz.ch/en/knowle 0
dge/earthquake-hazard-and-risk/maps/

www.seismo.ethz.ch
1,976

WCEE24 - Chiara Nardin, Ph.D. @® O O O Background & Motivations | Project MAERS |  Future Perspectives & Conclusions



187 WORLD CONFERENCE ON EARTHOUAKE . . . . . . . . .
Boneerie  SHR4 - Risk analysis of Alto Garda via microzonation and structural characterisation of buildings mapping

WCEE2024

MILAN

Decision making/

risk assessment level:
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The PEER-PBEE framework:
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*Porter, K. A. (2003). “An Overview of PEER’s Performance-Based Earthquake Engineering Methodology,” Conference on Applications of Statistics and
Probability in Civil Engineering (ICASP9), Civil Engineering Risk and Reliability Association (CERRA), San Francisco, CA.
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Regional risk assessment:
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Regional risk assessment: Alto Garda area
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The project MAERS k7 (93] [

Seismic Exposure and Risk MAps for regional level scale

Project (main) objectives:

* Digital system integrating seismic microzonation
campaign data with hazard analysis

* Seismic vulnerability and exposure mapping for civil
and strategic structures

* Seismic risk maps on regional scale
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MAERS: new regional seismic hazard maps

New seismic classification®

4° 6° 8° 10° 12°

14° 16°

48°

Alto Garda area

Dro

46°

44°

42°

spss

" Pra’ del Lac
onio-chlenns
<y

-

PROVINGIA AUTONOMA DUTRENTO

Dpmtrerts rtasons Sl FarvesFaven

*https:/ /www.provincia.tn.it/ News/ Approfondimenti/Classificazione-sismica

WCEE24 - Chiara Nardin, Ph.D.

Background & Motivations | ® ® O O Project MAERS |

Future Perspectives & Conclusions




18™ WORLD CONFERENCE ON EARTHOUAKE
ENGINEERING

WCEE2024

MILAN

MAERS: relevant seismicity in the area
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Seismic events localised by the
National Seismic Network
from 2017 to the present day
with a magnitude of = 2.5.
Data: iside.rm.ingv.it
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. Magnitude ~4.3, Mercalli Scale 6.5

. No fatalities, 300 refugees

. 10 billions Lire ~ 50 billions Euro actualized

. Indirect losses can be estimated at a ratio of 3:1
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Microzonation studies: spectral amplification factors
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MAERS: Vulnerability analysis

Goal: to estimate the main period T of the structure
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MAERS: Vulnerability analysis

Data retrieval: buﬂdlng heights H from satellite z'ﬁmge@/ — https:/ /github.com/microsoft/GlobalMI.BuildingFootprints

1. Semantic segmentation: recognizing building pixels on an aerial image using deep neural networks
(DNNs)

2. Polygonization: converting building pixel detections into polygons

3. Training of the DNN to estimate building heights combined with experimental/cadastral data

Source: Bing Maps: Microsoft GlobalMLBuildingFootprints. Database with 1.3B identified buildings between 2014 and 2023, based on satellite imagery provided by Maxar, Airbus,
EOS, Vexcel and IGN France. (07/05/2024)
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MAERS: Vulnerability analysis

Data retrieval: estimates of C,;

Spatial distribution of building materials, identified
by means of the Italian ISTAT census (2011) and
supplemented with visual inspections carried out
by professionals (e.g. engineers, architects)-).
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2281-2307 (2023). https://doi.org/10.1007/s10518-022-01594-7.

@ Poggi, V., C. Scaini, L. Moratto, G. Peressi, P. Comelli, P. L. Bragato, and S. Parolai (2021). Rapid Damage Scenario Assessment for Earthquake Emergency Management, Seismol. Res.
Lett. 92, 25132530, https://doi: 10.1785/0220200245.
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MAERS: Vulnerability analysis

Identification of archetypes of fragility functions: structural taxonomy
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V1.0.0, 188 pp., GEM Foundation, Pavia, Italy, doi:10.13117/GEM.EXP-MOD.TR2013.02.
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MAERS: Vulnerability analysis

Identification of archetypes of fragility functions
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Conclusions & Future Perspectives

Seismic Vulnerability & Damage
Hazard Exposure scenario

. % of buildings in [] 2-10
~. " severe damage state ] 10-20
- #2040

[ 40-100

45.95°

&

45.93°1
)b

45.90° 1

( @ ) Cepbln o

45.88° 1

Data: © DLR/EOC | Basemap: © DLRIEOC ® OpenMapTiles @ OpenStresihiap contribuiors © KiokanTech.com Data: ¢

* Updating of the taxonomy framework for fragility assessment
* Identification of critical area/ archetypes of buildings for the Alto Garda area
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RISK ANALYSIS OF ALTO GARDA VIA MICROZONATION AND STRUCTURAL
CHARACTERISATION OF BUILDINGS MAPPING

A reliable seismic risk assessment at national and regional scales has become a major focus for researchers and
practitioners, as well as decision-makers and territorial stakeholders. The two primary components of risk
assessment, i.e., hazard models and vulnerability analysis, have been the subject of extensive study. In fact, they
play a critical role in improving risk management strategies, planning infrastructure and engineering facilities, and
supporting disaster response management at a regional scale. Within this framework, a detailed regional risk
assessment for the Trentino Alto Garda region, in northern of Italy, is presented herein. The recently completed
seismic site response study of the area is considered for the hazard analysis contributing to improves the
assessment at local scale and with high spatial resolution. Additionally, data mining of structural building
information databases and statistical models of the building asset that take advantage of the main building
characteristics evaluated by means of seismic noise measurements and analysis, are used to develop exposure
maps. As a result, the hazard and exposure maps are integrated to derive a first semi-quantitative seismic risk
assessment for the case study area.
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Thanks for your attention!
Questions?
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