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ABOUT SPATIAL SCALES….
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MEGA-ZONATION

METHODOLOGY OVERVIEW

Liquefaction

susceptibility map

Meisina et al. 

(under review)

ECLiq -

European

interactive 

catalogue

Bozzoni et al. 

(under review)
Bozzoni et al. (2020)

Bozzoni et al. 

(2021)



February 17, 2021

INPUT DATA• PGA – Extracted from SHARE project
• PGAm (PGAxMWF)*
• CTI – derived from DEM
• Vs30 – derived from DEM
• River distance - derived from DEM
• Coast distance
• Waterbody distance (i.e. distance from the nearest

river/coast/lake)
• TPI (Topographic Position Index) - derived from DEM
• TRI (Terrain Roughness Index) - derived from DEM
• European Soil Database (ESDB) v2.0 **

• PGA – Extracted from SHARE project
• PGAm (PGAxMWF)*
• CTI – derived from DEM
• Vs30 – derived from DEM
• River distance - derived from DEM
• Coast distance
• Waterbody distance (i.e. distance from the nearest

river/coast/lake)
• TPI (Topographic Position Index) - derived from DEM
• TRI (Terrain Roughness Index) - derived from DEM
• European Soil Database (ESDB) v2.0 **

**only for susceptibility assessment

*Magnitude-Weighting Factor: 𝑀𝑊𝐹 = ൗ𝑀2.56
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https://earthquake.usgs.gov/data/vs30/

Vs30CTIDEM PGA

http://srtm.csi.cgiar.org http://www.efehr.org:8080/jetspeed/portal/HazardMaps.psml 

MEGA-ZONATION
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SUSCEPTIBILITY MAP

MEGA-ZONATION

Meisina et al. (under review)
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Validation with the liquefaction catalogue events characterized by a RT = 475 years

HAZARD MAP

MEGA-ZONATION

Bozzoni et al. (2020)
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RISK MAP

Logistic
regression

result

Exposure 
Model

Risk 
map

AHP (Analytic Hierarchy
Process) method

AHP (Analytic Hierarchy
Process) method

MEGA-ZONATION

RT = 475 years

Bozzoni et al. (2021)
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EMILIA REGION, ITALY CAVEZZO MUNICIPALITY

Cavezzo
INTER-INSTITUTIONAL AGREEMENT  

FOR MICRO-ZONATION STUDY AT CAVEZZO

Liquefaction in Cavezzo
May, 29 2012 M6 EQ

Emilia

MICRO-ZONATION
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1. Geological, geo-morphological  
and hydro-geological framework

2.  Investigation campaigns for 
geotechnical characterization

3. Definition of subsoil model

4. Definition of reference seismic Input 

5. Ground Response Analyses

• 475, 975,2475 
yrs return 
periods

• ground 
response 
analysis

6. Micro-zoning territory of 
Cavezzo for liquefaction risk
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1. Geological, geo-morphological and hydro-geological framework

MICRO-ZONATION

Collaboration with 
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1. Geological, geo-morphological and hydro-geological framework
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MICRO-ZONATION
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2.  Investigation campaigns for geotechnical characterization

existing data available before LIQUEFACT

MICRO-ZONATION

data acquired during LIQUEFACT

Database Regione Emilia Romagna (RER)

Collection and digitization of post-2012 
earthquakes data (MUDE)

LIQUEFACT investigation campaigns

Investigation campaigns funded by Comune di 
Cavezzo and RER

LIQUEFACT investigation campaigns – Phase 2 
INGV, OGS 

EUCENTRE investigation campaign
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MICRO-ZONATION

3. Definition of subsoil model

Collaboration with 
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Reconstruction of stratigraphic profile by the interpretation of CPT
tests :

• CPT→ Ic computation using Robertson et al. 2009 and Ic correction using the
approach proposed by Facciorusso et al. 2017

• CPTu→ Ic computation using Robertson et al. 2009 (CPeT-IT2 software) and
Ic correction using the formula derived from the empirical calibration of Ic
versus Ic from boreholes

LU code

S/G

S

Sl

Ls

A - ADD.

At> 3.5 Clay with peat

non- liquefiable silt/clayey soil

Lithological classes (LC) recognition 

< 1.3

1.3 - 1.8

1.8 - 2.1

2.1 - 2.6

2.6 - 3.5

sand with smail amount of fines

Ic LC

sandy silts and non-plastic silts

coarse sands and gravelly soils

clean sands Lithological classes
prososed by 
Cubrinovski et al. 2017

MICRO-ZONATION

3. Definition of subsoil model

Collaboration with 
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• IDW interpolation with cross-sections guide

• 30 Horizon

• Cell size resolution: 100 m

• Vertical resolution 0,5 m

• 30-40 m max. depth

MICRO-ZONATION

3. Definition of subsoil model

Meisina et al. (under review)

Collaboration with 
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ZONA 1 Spessore Descrizione litologica tessiturale Nota

Strato 1 0-2m Riporto Paleoalveo

Strato 2 6-7m Limo sabbioso Paleoalveo

Strato 3 5-7m Argilla Paleoalveo

Strato 4 0-1m Sabbia Paleoalveo

Strato 5 0-5m Argilla Paleoalveo

3. Definition of subsoil model

Collaboration with 


