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RETRACE-3D is a collaborative project  
 
to develop a robust and broad consensus 3D crustal 
model of the area struck by  
the Central Italy seismic  
sequence (2016/2017) 
 
blending in a synergic way  
the multi-disciplinary skills of CNR (IGAG and IREA), INGV 
and ISPRA (Servizio Geologico d'Italia) and associated 
researchers 
 
the coordination has been actively promoted by the  
National Department of Civil Protection 

Chiaraluce et al., SRL 2017 

RETRACE-3D project area > 4,000 km2 
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The main aims of the project are:  
 
i) to build up a high quality 3D model of the possible seismogenic sources in the crustal 

volume affected by the seismic sequence;  
 

ii) to define the 3D subsurface tectonic setting and distribution of the geologic units, which 
will contribute in their turn to improve the velocity models currently used to locate the 
seismicity, and to better understand the potential role played by structural features 
inherited from previous tectonic regimes;  
 

iii) to develop dynamic models of seismogenic structures through multi-parameter 
optimization of ground deformations from remote sensing data. 
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DPC 

Steering Committee 
INGV ISPRA IGAG IREA 

Retrace-3D Working Group > 50 people 

Workshop 

Website 

Final meeting 

Data 

WP2 WP3 WP4 Data 

Scientific community 

WP1 

WP1 

Stakeholders 
(society and Institutions) Project workflow Dissemination activity 

AP 
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WP 1.1 – Input data 

WP 1.2 – Comparison data 

WP 2 – “Shallow” 
crustal model 

WP 3 – Model extended 
to seismogenic depth 

WP 4 – Final 
crustal model 

Public events 

- Kick off 
- Scientific workshops 
- Final meeting 
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WP 1.1 – Input data 
Data providers 

ENI 
TOTAL 

ISPRA 

INGV 
Regional  
schemes  

(strat/struct) 

Seismic  
lines 

Grav/Mag  
data 

Velocity  
data 

WP 2 – “Shallow” 
crustal model 

WP 3 – Model 
extended to 

seismogenic depth 

Well logs 

Geology 
Tomography 

Data sharing  
REPOSITORY managed by ISPRA 

Open to  Retrace-3D Working Group 
Restricted access to confidential data 

resp. ISPRA 

resp. ISPRA 

resp. IGAG 

resp. IGAG 

resp. ISPRA 

resp. INGV 
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The reference schemes 
a common language for a 

heterogeneous community 

Input data preparation - Harmonizing the contents 

data from Milli et al., 2009 

Literature, geological maps, deep boreholes 

Seismic interpretation 

Geol Map It 1:100k Geol Map It 1:50k Literature 
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ASSISI MACERATA FERMO 

FOLIGNO NORCIA ASCOLI P. 

TERNI L’AQUILA TERAMO 

Geological Map of Italy 1:100,000 DB (1941-1975) 

Input data preparation – surface geology 

Reclassified geological map 1:100,000 

Harmonization 
according to 
Retrace-3D 

scheme 
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Main structural elements – Geological Map of Italy 1:500,000 

T_XXXx_00n  thrust  
N_XXXx_00n  extensional 

S_XXXx_00n  strike slip 

U_XXXx_00n  undefined 

Input data preparation – Fault systems 

Seismic interpretation 
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Input data preparation – Geometrical constraints 

Attitude data (> 5,000) – dip domain reclassified 

Attitude data reclassified according to the Retrace-3D scheme 

Amatrice 
Norcia 

T_ACQ 

T_OAS 
N_VET 

N_NOR 
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3D model time domain 
C. D’AMBROGI  - ISPRA 

Depth conversion 
M. BUTTINELLI - INGV 

Inconsistency check and refinement 
(geometric, structural, stratigraphic)  

Instantaneous velocity 3D grid 
(check shot, sonic log and velocities from seismic data) 

Test different approaches and results comparison 
(instantaneous velocity, interval velocities, different functions) 

Modeling (2.75/3D) pairing the seismic interpretation  

Different softwares, same lexicon, 
parallel interpretation sessions 

WP 2 – Shallow crustal model 

Seismic interpretation 
COORDINATION GROUP  

3/4 interpretation groups 

3D velocity model 
D. SCROCCA - IGAG 

with ENI and TOTAL collaboration 

Grav/Mag modeling 
F. FERRI - ISPRA 

with ENI collaboration 
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Quality check  
and datum shift 

seismic profiles 
well logs 

View of the ENI seismic dataset 

developed by different groups according to common criteria, with 
periodic comparison meetings 

Seismic interpretation 
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“preliminary” Bouguer anomalies contour map 

Gravity station 
Density ≈ 1 stat/km2 

 

Aeromagnetic  survey 
Grid 5x15 km – 2x7.5 km 
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Grav/Mag modeling 
F. FERRI - ISPRA 

Tomography 
L. IMPROTA - INGV 

Thermal data and 
rheological models  
R. CASTALDO - IREA 

Crustal model 
Summarizing WP2/3  activities 

WP 3 – Model extended to seismogenic depth 

Vp and Vs models based on Local Earthquake Tomography 
(local and regional) and Receiver Function analysis  

Collection and processing of thermal data and geomechanical 
data to define ductile/brittle transition  

Definition of: density and magnetic susceptibility contrasts, 
magnetic basement and Moho  

Scientific community 

Public workshop 
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Geometric and 
kinematic validation 

(2D & 3D)  

Geometrical check 
(stratigraphic/structural) 

Sequential restoration 
Forward modeling 

Analogical modeling 

Crustal model and 
seismicity (comparison 

with catalogue) 

WP 4 – Final crustal model 

RETRACE-3D Crustal Model 

F. E. MAESANO - INGV 

Cross-check with 
comparison data  

(WP 1.2) 

S. PEPE - IREA D. CHELONI - INGV P.M. DE MARTINI - INGV R. BASILI - INGV F. GALADINI - INGV 

M. BUTTINELLI - INGV 
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RETRACE-3D Applications  

AP1 – Mechanical-structural model 
P. TIZZANI - IREA 

Integration of geological-structural and geophysical  
data in numerical calculation environment 
R. CASTALDO/S. PEPE - IREA 

Rheological crustal model 
R. CASTALDO – IREA 

3D Finite Element kinematic crustal model 
R. CASTALDO/S. PEPE – IREA 

Optimization of 3D Finite Element kinematic  
crustal model through multiparameter optimization  
of ground deformations 
R. CASTALDO - IREA 

AP2 – Earthquake relocation 
INGV 

Earthquake re-location of 2016-2017 
seismic sequence in 3D a-priori 
velocity models based on 
exploration data (seismics, well 
logs).  

Support for the definition of the 
seismic input in microzonation 
studies. 

AP? – Microzonation studies 
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RETRACE-3D societal added value 
 
multi-expertise coordinated Working Group, formally organized  
under the umbrella of the National Department of Civil Protection   
 
 
The results of the WG activities will be more easily usable for civil  
protection purposes, representing not the idea of a single research  
group, but of a large and qualified community 

RETRACE-3D 


