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Southeast Asia is one of the most tectonically active and seismogenic regions in the world. Relative plate motions have resulted in a complex and dynamic setting that
encompasses a vast array of processes, from orogenesis, subduction and crustal accretion to rapid exhumation, megathrust earthquakes and volcanism. The major tectonic
plates involved are the Australian/Indian, Eurasian and Pacific. The so-called Sundaland block comprises the southern region of the Eurasian plate and forms the core of
Southeast Asia.
Aims and Objectives

Methodology

The aims of this project are to:
• Develop a new generation of 3D
seismic model of the crust and upper
mantle beneath south-east Asia.
• Provide important constraints on the
dynamics and geometry of subduction
zones as well as the composition and
temperature of the lithosphereasthenosphere system.
• Focus
on
marginal
basement
development and, potentially, the
plumbing systems associated with
recent mineralisation.
The objectives of the project are to:
• Incorporate data from approximately
the past 25 years to jointly constrain
structure and hypocentre location.
• Invert regional and global traveltimes
for P- wave velocity structure.
• Jointly invert P and S wave arrival
times for Vp/Vs ratio.
• Incorporate ambient noise dispersion
data to allow crustal structure to be
retrieved.

Frequent large earthquakes in the
region provide high quality body wave
data.
We utilise improved imaging methods
with the aid of a non-linear relocation
technique and joint Vp and Vp/Vs ratio
calculation. We are using:
• aktimesnl is a relatively simple
program for performing fully non-linear
earthquake location in the presence of
the ak135 global reference model.
• FMTOMO,
the
Fast
Marching
Tomography (FMM) Package, to
perform inversions, which has the
ability to incorporate 3-D velocity
variations as well as complex interface
structure such as the Moho.
Finally, we will focus on the link
between south-east Asia and Australia,
by incorporating as much Australian
data as possible.
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Figure 1: Seismicity distribution of SEAsia (a) with respect to depth and
magnitudes as shown from colour and
diameter respectively. Teleseismic, local
earthquake, reflection, and refraction
paths (b) tracked through a complex
subduction zone using the multi-stage
FMM scheme.
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Figure
3:
Non-linear
earthquake
relocation results with colour indicating
the average error in Km in plan view (a)
and cross-section (b).
Conclusions

Figure 2: (a) plate boundaries and (b)
stations of the region.
Results

Preliminary results were calculated and
shown in Figure 3. Non-linear
earthquake relocations were computed
using the aktimesnl program.

• Develop 3-D crustal model using
ambient seismic noise data.
• Joint inversion of P and S wave
traveltimes to estimate Vp,Vp/Vs ratio
and hypocentre location.
• Interpret
results
together
with
constraints provided by complementary
geophysical, geodetic and geological
data.

