ceoscience A unified numerical model for the simulation of the seismic cycle for normal and reverse fault earthquakes in Italy
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« The dynamics of the preparation, initiation, occurrence, and evolution of earthquakes (i.e., the seismic InSAR data InterSESI mlc phase " TeAquila 2009

cycle) are governed by several physical mechanisms and parameters that are often unknown.
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e « The model is poroelastic and it is subjected to the lithostatic load and the
£<B tectonic load. The latter is modelled as a NE-oriented shear force applied at the
<B

« The observed postseismic relaxation (where the model is driven by
poroelasticity) shows further ground subsidence and uplift for normal and
reverse faulting earthquakes, respectively, in agreement with the faulting

model’s base (black arrowsin Fig. 4).

« Fault segments (1 and 2 in Fig. 4) are assumed locked or unlocked according to
the modelled phase.

-301 style.
i b R R == * « Fault Kinematics (faulting style and amplitude) is governed by the applied
ol A> - . . | " > <& b d conditi d loads (no f displ t ied al References:
- - : = ), .
A % A A @ A A % A A [ A .‘.u kel Gr,y RIS b 2tSe e oiees B ChRsRRRENE Hix SRpIsE RIS « Carminatfi, E., Doglioni, C., 2012. Alps vs. Apennines: The paradigm of a fectonically asymmetric
N R L R R fhe fault’s edges). s e —, | Earth. Earth-science Rev. 112, 67-96. https://doi.org/10.1016/J.EARSCIREV.2012.02.004
0 20 40 60 80 100 120 140 160 180 200 220 : _ : : . _ . s _ ; : . : « Doglioni, C., Barba, S., Carminati, E., Riguzzi, F., 2011. Role of the brittle-ductile transition on fault
A Distance (km) Three modelling phases: 1) interseismic phase; 2) Coseismic phase; 3) Postseismic Distance (km) Distance (km) activation. Phys. Earth Planet. Inter. 184, 160-171. https://doi.org/10.1016/}.pepi.2010.11.005

Fig. 4. Finite element model geometries and meshes developed for the simulation of the interseismic, coseismic and postseismic phases associated with phose_
the L'Aquila 2009 (a), and Emilia 2012 (b) earthquakes.
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