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Introduction & 

Motivation

• Combining seismic + EM data may provide 

information about the near surface where seismic 

waves propagate through
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• Combining seismic + EM data may provide 

information about the near surface where seismic 

waves propagate through

• In a given station, Dzieran 2020 defined 

the SeismoElectric Spectral Ratios (SESRs):
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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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Acceleration field Electric Field

Taken from Bucher et al 2023
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Speedups for the two level 

paralellization
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Numerical 

Implementation

• Theoretically, displacement and electric fields triggered by an earthquake 

represented with a force              can be obtained using Green’s functions:
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with

• In a xz plane, strike pointing 

the y direction, no rake:

• Radiation patterns of the eleectric far field

Gao & Hu, 2010)
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Results

• Model A: horizontal fault
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Results

• Model A: 45° fault
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Results

• Model B: 30° dipping fault
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Results

• Model C: Same as before 

but with a basement layer
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Results

• Model D: Faulted fold
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Results

• Model D: Faulted fold



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

04 We have been able to model seismoelectric responses due to 

earthquakes represented as double couple sources in porous media in 

contact with fluid media



Thank you

Contact: fbucher@fcaglp.unlp.edu.ar


