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some subduction zones é ot hmaimor seismic
produce great earthquakes activity with moderate
with magnitude >9 sized events

(Japan, Chile ) & ( Marianas, Caribbean)
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- short instrumental
seismic record

- lack of direct
observables

- Information (e.g.,
written accounts and
geologic observations)
may lack In resolution
and completeness



WHICHARER INGREBIENTSICONTROLELING.LING
INTERPEAFE SEISMEGITYC2ZTY ?

unravelling the  behaviour of global convergent margins

(try to) define  behaviour of the subduction thrustfault, analyzing

if and how the parameter space of the long -term subduction

process influences the interplate activity ( A rupture length,

. : short-t termm-smalliScatenle
depth , magnitude, recurrence intervals)



geological data

modeling seismic data

[/

plate motion recostructions geodetic data

geothermal seismic
and other sections
geophysical
data
petrology
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WHICHARER INGREBIENTSICONTROLELING.LING
INTERPEAFE SEISMEGITYC2ZTY ?

unravelling the  behaviour of global convergent margins

(try to) define  behaviour of the subduction thrustfault, analyzing if and how the parameter

space of thelong -term subduction process influences the interplate activity ( A rupture length,

depth , magnitude, recurrence intervals)
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Newreviewedandupdateddatabaseamprovedboth in accuracyandhomogeneityof datasources
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ez a) statistical analysis on the entire set of parameters ;

'K 4 b) input parameters for laboratory /numerical modelling ;
H

g::/' c) testthe modelling predictions .
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ANALOGUE MODELSLS

A model Is an attempt to reproduce a natupsbcess at
different scales

spatial& temporal

Nature Model
(km, Myrs) (cm, hours)



high
resolution
monitoring
techniques

Foam blocks

increasingly

complex
models

new rock
analogue
materials

Cadell, 1888

Univ. Montpellier lab



Spring slider modetselasticand frictional
elements are physically discrete
components of thesetup

(only conceptually applied to nature).

Fault block models two elastic blocks, with
similar or different elastic properties, are in
frictional contacts

(qualitatively extrapolated tmature).

Elastic block

.
172v
Scaled modelstectonic settings areealistically Ty S—
simulated at small scale and with boundary ‘ % s
conditions mimickingthe natural prototype E =
(quantitativelyupscaledo nature). T\/%

Rosenau et al, 2016
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ANALOGUEIM@DELSLS

new analog
material
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ANALOGUE M@DELVSLS

new analog
material

scaling frictional
behavior of the
analog fault

force sensor

explore the role of loading rate, normal pressure
and interface roughness on friction dynamics

Corbi etal., 2011




ANALOGUE MODELSLS

new analog
material

Gelatine wedge

Stick-slip interface

scaling frictional
behavior of the
analog fault

Camera

new analogue setting to model subduction zone seismic
gel-wedge cycle featuring:
models
- realistic tectonic loading;

- rate -dependent frictions  at plate interface;

- viscoelastic stress relaxation of  the lithosphere.
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ANALOGUE IM@DELS

thexsetiip

side view




ANALOGUE IMODELSL S

mosiéke| beliasiouwur 25x;lateral view
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spontaneously nucleating
frictional instabilities
(i.e., analog earthquakes)
as result of
stress buildup
and plate interface
strength
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spatio-temporal slip rate evolution
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THE SUBDUCTIONDMEGATHRUSTUST
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intérseismicisiagetage

Moreno et al., 2011
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