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Seismic noise is recorded by broadband seismometers in the absence of earthquakes. 
It is generated by the atmosphere-ocean system with different mechanisms in the 
different frequency bands. Even though some mechanisms have been known for 
decades, an integrated understanding of the noise in the broadband period band 1-
300sec is still missing. The purpose of the PhD is to use novel theoretical, numerical 
and signal processing methods to provide a unified understanding of the noise 
sources and quantitative models of the broadband noise. 
 
Between 3 and 12 sec, seismic noise is called secondary microseism. It is mainly 
composed of Rayleigh waves generated by ocean waves (Longuet-Higgins, 1950). 
Following a first numerical model of the secondary microseism noise (Kedar et al., 
2008), Ardhuin et al., 2011 have extended the numerical modeling of noise sources 
with a more accurate description of ocean waves, including coastal reflections. This 
allowed the first quantitative and general understanding of the secondary 
microseismic peak between 3 and 12 s periods (Stutzmann et al., 2012).  
 
The PhD will model the full seismic spectrum from 1 s to 300 s and will consider 
different source mechanisms, including wave interactions and the interaction between 
ocean wave and bathymetry at the coast. Seismic sources derived from the wave 
model will then be coupled with the spectral element method (Cupillard et al. 2012) 
to accurately model seismic data by taking into account the 3D Earth structure. More 
particularly, the PhD will investigate the effect of the bathymetry and of the ocean-
continent boundary on the seismic wave generation to improve the accuracy of the 
propagation modeling and to investigate how Love waves are generated.  
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These analysises will lead to the identification and characterization of source events, 
which can then be used use to improve noise tomography, and seismic monitoring.  
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