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The research problem
The
southeast
Asian
convergent plate margin is
located
where
the
Indian
oceanic
tectonic plate come together with the Asian plate to form a subduction zone. These are areas of tectonic
stress coupling, which is released, over the short timescales, through destructive earthquakes. The nature
and distribution of earthquakes and deformation in the region of Burma indicate rather highly spatially
variable compression and relative movement of different segments along this margin. The mechanical
coupling in this area must ultimately reconcile with the geodynamics of the convergent margins, although

how these processes operate in this area has remained unsolved. Insights into such fundamental problem
will be obtained from integrating spatio-temporal data, structural geological data, geophysical observation
and three-dimensional geodynamic models and will shed light on the tectonic nature of coupling and its
control on current seismicity of the area.

Project aims
The aim of this project is to couple computational modelling of subduction processes with geophysical
observation to elucidate the nature of the coupling along the Burmese arc and adjoining regions. This novel
coupling focuses on the forward modelling of the physical properties of this area, including that of the
subsurface, in particular the slab and the mantle beneath the two converging plates. The approach focuses
on this area provides two ways to validate the models: the dynamic solution provides stress and strain
rates that are comparable to earthquakes’ centroid moment tensors and seismic strain rates integrated
over the catalogue, and distribution of mass allowing synthetic gravity to be computed and compared to the
observable. Constraining these two at the same time yield a self-consistent model of the current tectonic
stress coupling in this area.
The project will answer these questions:
What is the control of deep structure on surface deformation?
What is the control of subduction on the stresses and seismicity?
Can we predict synthetic geophysical observables that independently constrain the modelling?

Expected outcomes
The outcomes expected are insights on the seismicity of the southeast Asian convergent zone.
Understanding the interactions between plate structures and subduction dynamics allows to a better
assessment of the state of stress of plate margins. These outcomes will further the way we understand the
physics behind earthquakes and tsunami, and seismic hazard assessment.

How will the project address the Goals of the above Themes?
The application of advanced computational methods to the Earth Sciences squarely falls under the theme
“Advanced computational engineering, simulation and manufacture”. Capitanio has an international
reputation in the field of Computational Geodynamics. The application of numerical modelling to Earth
Sciences represents an advance in the simulation of relevant problems such as the deformation and
seismicity at the surface of the Earth.
Additionally, the outcome proposed here will have an impact on the understanding of formation of
earthquakes, which remains to date an unsolved, yet critical for the hazard these pose to our community.

Capabilities and Degrees Required
Candidates having first class Masters degree in Geophysics /Applied Geophysics /Marine Geophysics or
M.Tech. computational seismology or Computer Science with strong interest & motivation to undertake
geodynamics related research problems.
Experience or knowledge in strong skills of algorithm development and data manipulation with sound
computational background is most desirable.

Potential Collaborators
Please visit the IITB website www.iitb.ac.in OR Monash Website www.monash.edu to highlight some potential collaborators that
would be best suited for the area of research you are intending to float.

Potential collaborations at Monash are with Dr P Chowdhury, computational geodynamicist, Dr S.
Quenette, deputy director of the eResearch, and Dr R. Armit, expert in geophysics and modelling.
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