ECOLE DOCTORALE
SCIENCES, DE LA TERRE

iDIDEROT

_ !S.a

INSTITUT OE PRYSIOUE
0U GLOBE DE PARIS

Subject offered for a contract starting in October 2013

SUBJECT TITTLE: Anisotropy from full waveform inversion of wide-angle data
Advisor: Satish Singh

Second Advisor/ Supervisor: Jean-Paul Montagner and Francois Adebert
Host lab/ Team : GPX at IPG Paris

Financing: GPX/IPGP/Industry

For more information go to http://ed109.ipgp.fr, section: Offres de these (PhD
offer), You must apply on the Doctoral School website

Seismic full waveform inversion has shown to be effective in estimating the medium and short
wavelengths of elastic parameters, such as P and S-wave velocities. It is based on the true
modelling of the seismic wave propagation in the earth and minimising the difference between
observed data and synthetically simulated data. Until now, it has been used to estimate P and S-
wave velocity models of the subsurface in 2D (Sears et al., 2010), 3D (Borisov and Singh, 2013)
and for 2D time-lapse seismic (Queisser and Singh, 2012). For the waveform inversion to be
successful, a combination of refraction, wide-angle reflection and near offset reflection data is
acquired. However, in the presence of anisotropy, which is very common in sedimentary
environment, the existing waveform inversion techniques would lead to a large misfit between data
and synthetic and leading to erroneous results. Therefore, anisotropy should be taken into account
while inverting combined near and far offset data.

Since rays travel nearly horizontally for turning rays sensing mainly the horizontal component of
velocity and nearly vertically for vertical reflection data that are influenced by vertical component
of velocity. Therefore, if we invert the turning rays first providing horizontal component of velocity
and then combined reflection and turning rays data using a constrained optimisation to obtain
complete anisotropic parameters, which we propose to develop in this project. Initially, we shall
carry out sensitive analysis, develop a prototype, test on synthetic examples and then apply to a real
data set. We expect to get data from the GPX industry partner but already have 12-15 km long
offset data acquired by industry.

A student with strong background in physics, mathematics and interests in computing are
encouraged to apply. The student will receive training in seismic modelling and inversion of
seismic data and will work closely in collaboration with the GPX industry partners. They will
integrate in the dynamic GPX group and will actively participate in broad range of research carried
out at IPG Paris.
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