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The EPOS-MSL research infrastructures and the data that they produce, are currently grouped into four subdomains:  
1-Analogue modelling of geologic processes, 2-Rock and melt physical properties, 3-Paleomagnetic and magnetic 
data, and 4- Analytical and Microscopy data.

THE WP16 - MULTI-SCALE LABORATORIES
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The ANALOG MODELING Community

The EPOS-MSL Consortium: 11 members, >85 laboratories from 12 countries

S. Dominguez           12/10/2021



https://www.ics-c.epos-eu.org/
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MSL - ANALOG MODELING
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The research activities cover a 
(very) wide range of geological 
processes, time and space scales



https://www.ics-c.epos-eu.org/

Rock physics

Analog modelling

Paleomagnetism

Analytical microscopy 9 Countries
~30  Laboratories

EPOS - MSL 
ANALOG MODELING

> 100  people



GEOMODELS Research Institute
Oriol Ferrer GARCIA and Oscar GRATACOS TORRA

GEOSCIENCIES BARCELONA-CSIC
SIMGEO Facilities

Joan Martí MOLIST (CSIC) and Ferran COLOMBO (UB)

5 LABORATORIESSPAIN

Highlights: Salt Tectonics, Orogenic wedge, Tectonic Inversion, …

Highlights: Accretionary wedge, Magma Chamber, …
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 Laboratorio de Deformació Experimental - MIET 

Laboratorio de Modelización Analógica de  
Estructuras Geológicas

Ana CRESPO-BLANC

Highlights: Shear Fracture modelling, Ductile deformation, …

Highlights: Crustal Extension, Folding, Orogenic wedge, …

SPAIN

Jordi CARRERAS PLANELLS

https://grupsderecerca.uab.cat/miet/content/laboratory
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SPAIN

 Laboratorio de Modelizacion Analogica - U Zaragoza 

Highlights: Continental extension and Compression, Folding , …

Tereasa ROMAN-BERDIEL and Antonio CASAS-SAINZ

https://cienciastierra.unizar.es/laboratorio-de-modelizacion-analogica


1 LABORATORYSWITZERLAND

TECTONIC MODELLING LABORATORY BERN
Guido SCHREURS and Frank ZWAAN

X-ray computed tomography is used to analyze the 3-D geometry and kinematic evolution of model structures

Highlights: Transpression/Transtension, Salt Tectonics, Basin Inversion, …
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A NETWORK of 10 LABS
S. DOMINGUEZ

FRANCE

Benjamin 
GUILLAUME

Stephane 
DOMINGUEZ

Pauline SOULOUMIAC 
Bertrand MAILLOT

Fabien 
GRAVELEAU
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NEW

Alexandre 
CHEMENDA

Stephane 
BONNET

Régis 
MOURGUES

Anne 
DAVAILLE

Joseph MARTINOD 
Virginie PINELOlivier ROCHE
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FLUME FACILITIES Metronome & Eurotank 
Maarten KLEINHANS and Joris EGGENHUISEN 

2 LABORATORIESNETHERLANDS

TECTONIC MODELLING LABORATORY (TecLab)
Ernst WILLINGSHOFER

Highlights: Subduction, Lithosphere Rheology and Plate Deformation, …

Highlights: Tidal Flow, Sediment Transport, River Estuaries, Deltas…

EARTH SIMULATION Laboratory (ESL)

https://www.uu.nl/en/organisation/faculty-of-geosciences/laboratories-and-collaboration/labs-and-facilities/earth-simulation-laboratory/teclab
https://www.uu.nl/en/organisation/faculty-of-geosciences/collaboration/labs-and-facilities/esl/metronome-tidal-facility


TECTONIC MODELLING Lab. - IGG Florence
Marco BONINI, Giacomo CORTI and Domenico MONTANARI

2 LABORATORIESITALY
 LABORATORY OF EXPERIMENTAL TECTONICS (LET)

Francesca FUNICIELLO and Claudio FACCENNA

Highlights: Earthquakes, Subduction/Mantle convection, Volcano-Tectonics, Geomorphology, …

Highlights: Continental Extension, Orogeny, Volcano-Tectonics, Geomorphology…

https://app.scienze.uniroma3.it/research/labs/27


HelTec - HELMHOLTZ Lab. for TECTONIC MODELLING
Matthias ROSENAU, Onno Oncken and Claudio FACCENNA

4 LABORATORIESGERMANY

UHH-Tec - EXPERIMENTAL TECTONICS LABORATORY
Ulrich RILLER and Jan Oliver EISERMANN

Highlights: Mantle dynamics, Subduction, Seismic cycle, …

Highlights: Mantle dynamics, Subduction, Orogenic wedge, …
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LMU - FRAGMENTATION LAB and ANALOG MODELLING LAB.
Corrado CIMARELLI and Don DINGWELL, Sara CARENA

GERMANY

RWTH-AACHEN ANALOG MODELLING LAB.
Susanne BUITERS and Nicolas MOLNAR

Highlights: Volcanic processes, Pyroclastic flow, Magma Analog / Rifting, Normal Faulting, …

Highlights: Crustal Extension, Fracturation, Ductile Deformation, …

https://www.en.mineralogie.geowissenschaften.uni-muenchen.de/facilities/frag/index.html
http://www.ged.rwth-aachen.de/index.php?cat=Tools_n_Methods&subcat=Experiments&page=Sandbox_experiments
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TECTONIC ANALOGUE MODELLING - ULISBOA
Joao DUARTE and Filipe ROSAS

1 LABORATORYPORTUGAL

Highlights: Continental Tectonics, Ductile deformation, …

https://idl.campus.ciencias.ulisboa.pt/tectonic-analogue-modelling/
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FAULT DYNAMICS ANALOG  
MODELLING LABORATORIES

UNITED-KINGDOM
UNIVERSITY OF LONDON

Charles University  
Laboratory of 

Experimental Tectonics
Jaroslava HAJNA

CZECH 

OTHER LABS IN THE PROCESS OF JOINING THE EPOS-MSL Analog Modeling Community

+ ?

ANALOG MODELLING LAB.

CZECH 

Michael WARSITZKA

https://www.royalholloway.ac.uk/research-and-teaching/departments-and-schools/earth-sciences/research/research-laboratories/analogue-modelling-laboratories/
http://ctg.cuni.cz/laboratory-of-experimental-tectonics


TYPICAL WORKFLOW FOR ANALOG MODELLING INVESTIGATIONS

(After TecLab, Utrecht)

REQUIREMENTS

GEOLOGICAL AND GEOPHYSICAL CONSTRAINTS ON THE STUDIED NATURAL CASE

RELIABLE MODEL SCALING INTEGRATING THE CONSIDERED TIME AND SPACE SCALES

APPROPRIATE ANALOGUE MATERIALS AND BOUNDARY CONDITIONS

ACCURATE AND MULTI-METHODS MONITORING TO QUANTIFY MODEL EVOLUTION 



GEOLOGICAL AND GEOPHYSICAL CONSTRAINTS

Field-trip observations, measurements and sampling, …

Geophysics data: geodesy, seismology, satellite -> acquisition, processing and analysis



USING SCALED ANALOGUE MATERIALS AND BOUNDARY CONDITIONS

NATURE

MODEL and EXPERIMENTAL Set-up

RESULT

NATURE

MODEL and EXPERIMENTAL Set-up

subduction seismic cycle

TES Interactions



EXPERIMENTAL SET-UPS: Use of custom-made devices and High-Tech instruments 

Subduction seismic cycle 3D simulator

Strike-slip fault earthquake simulator
Subduction simulator

3D thermomechanical device

X-ray computed tomography

Shear cell device

Metronome: Very large river estuaries simulator Subduction simulator tank



MODEL MONITORING AND ANALOG MATERIAL TESTING 

(Updated after Willingshofer et al., EGU2021)

Use of highly technical monitoring and image processing methods : From qualitative to quantitative!

Laser Interferometer Laser Scanner MorphologicG3 Granulometer

MEMS accelerometers

Vibrometer



-> Use of numerous Commercial and Custom-made SOFTWARES

Digital image correlation (DIC) / particle image velocimetry (PIV) 

Structure from motion (SfM) / 3D e-scan / Lidar 

Data viewer and processing / 3D geomodelling / 
Labview, GeoSec, GeoTools, GOCAD, Move, Python, ArcInfo, Erdas, CloudCompare, … 

-> INCREASED use of joint approaches combining ANALOG/NUMERICAL Modelling

Apero, MicMac, Photoscan/MetaShape, OpenMVS, Remake, Pix4d, …

MatPIV, MicMac, PIVlab, StrainMaster, TecPIV, Matlab, Envi-IDL, …

Vogt et al., 2018



INTEGRATING THE TIME AND SPACE SCALES
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DATA REPOSITORIES used by the Analog Modeling

Open in 2018. Contain > 65 Datasets

GFZ (Potsdam) DATA REPOSITORY
Will open in 2022?

UU (Utrecht) DATA REPOSITORY

DATA and TNA SERVICES

Active Participation to the THREE TNA PILOT CALLS (2017, 2018, 2019)

+
TNA-derived data gets published trough the MSL data publication chain

https://epos-msl.uu.nl
https://dataservices.gfz-potsdam.de/portal/?


OUTREACH ACTIVITIES

-> On-line annual Community Meeting, Monthly Seminars, SE-special volume, Book with 
Cambridge ed. 

+ Introducing Experimental tectonics in our classes and in outreach activities.

The EPOS-MSL AMC is also actively participating to the main international conferences

and plays a key role in organizing the bi-annual GEOMOD workshops

The EPOS-MSL Analog Modeling Community is maintained active through 
stimulating actions, among those: 


