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* Combining seismic + EM data may provide
information about the near surface where seismic

waves propagate through

Taken from Dzieran 2020
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IR A Ainterface response (IR)

* Combining seismic + EM data may provide

information about the near surface where seismic

waves propagate through

Taken from Dzieran 2020
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* We study seismic wave propagation and L e

seismoelectric phenomena in coupled — w2pru® — wigouf +iw ¥ uf + Vp; =0
vl

acoustic and poroelastic media

* Pride’s equations link the Poroelastic Theory (Biot, 1956) and Maxwell’s

equations
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Objectives &
Methodology

* Determine whether SESRs might be useful for studying local site
effects simulating earthquakes in porous media in contact with

fluid meda (oceanic epicenters)

* Implement numerical modeling of earthquakes in porous rocks,
coupled with fluids, through finite element-based algorithms
already developed

* We use ACPE2D, a code we have developed and freely
released, together with a module computing

electromagnetic fields
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ACPE2D

Bucher, Federico (Researcher)® % ° (3; Zyserman, Fabio (Researcher)® % °

Monachesi, Leonardo (Researcher)* >

Show affiliations

ACPE2D is a free software, capable of simulating wave propagation in porous media in contact with fluid media, considering two-
dimensional geometries. The main strength of the code lies in the possibility for the user to design models with arbitrary distributions

of porous and fluid regions. The software is based on a finite element method implemented on structured grids, which are not
required to be homogeneous.
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Implementation

* Theoretically, displacement and electric fields triggered by an earthquake

represented with a force Fo canbe obtained using Green’s functions:

F =Fi(r —rg),
f =£,0(r —rg),
C = C()(S(I' — 1‘0)
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» Radiation patterns of the eleectric far field

Gao & Hu, 2010)

* Double couple source (Komatitsch & Tromp 1999):

F* =M. Vi(x —x,)S(t), F/ =0. witn M:(
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» Radiation patterns of the eleectric far field

Gao & Hu, 2010)

* Double couple source (Komatitsch & Tromp 1999):

F* =M. Vi(x —x,)S(t), F/ =0. witn M:(

* In a xz plane, strike pointing

the y direction, no rake:

M:m, — —MO sin(25),
Mzz = MO sin(25),
M., = cos(29).
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» After some math, the load vector in the finite element approach have the discret

representation: /

F?.v®dQ = / M - Vé(x — x5)S(t) - v* dS2
0 0

= —-M: Vv’(x;)S(t).
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Results

e Model A: 45° fault
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Future work, disussion and
conclusions

01 Implement other source representations (propagating fault, gaussian

amplitude distribution)

02 Compute SESRs from individual records of displacement and electric

field
03 Measure absolute amplitudes. Can SE conversions be detected? Study

earthquake amplitude and depth dependence

4 We have been able to model seismoelectric responses due to

0,

earthquakes represented as double couple sources in porous media in

contact with fluid media
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