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Passive arrays in southeast Australia
Array distribution
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Passive arrays in southeast Australia
Data volume and reduction
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Passive arrays in southeast Australia
Data volume and reduction

The data reduction and extraction process involves:
Extract data windows (30-60 minutes) for large events
Identify global seismic phases e.g. P, PP, PcP etc.
Estimate arrival time of associated wavetrain

This entire process can be done in a semi-automated
fashion, resulting in 10s of Gb of data being reduced to 10s
of Kb.
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Results from TIGGER and SEAL
Teleseismic tomography

Poor coverage from south
and west

6,520 paths
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Results from TIGGER and SEAL
Teleseismic tomography

δmn mn+1= mn +

Model parameterization
Cubic B−splines

Inversion method
Subspace inversion

Traveltime prediction
Fast marching method

δm = −A[AT(G TCd
−1G +εCm

−1+ηDTD)A]−1ATγ

Iterative non−linear inversion scheme

velocity (km/s)



Results from TIGGER and SEAL
The Tasmanian lithosphere
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Results from TIGGER and SEAL
The Tasmanian lithosphere
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Results from TIGGER and SEAL
Structure beneath the Murray Basin
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Results from TIGGER and SEAL
Structure beneath the Murray Basin
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Combining multiple datasets
Common classes of seismic data

There are several classes of seismic data that are
frequently exploited in local-regional scale array studies.

−80

−40

0

−80

−40

0

138 139 140 141 142

138 139 140 141 142

−80

−40

0

−80

−40

0

138 139 140 141 142

138 139 140 141 142

−80

−40

0

−80

−40

0

138 139 140 141 142

138 139 140 141 142

−80

−40

0

−80

−40

0

138 139 140 141 142

138 139 140 141 142

D
ep

th
 (

km
)

D
ep

th
 (

km
)

Longitude Longitude

Coincident reflection

Local earthquake

Refraction/Wide−angle reflection

Teleseismic



Combining multiple datasets
Common classes of seismic data

Most tomographic studies deal with a single dataset;
however, it is often the case that more than one dataset
spans a common region of the Earth.
A unified inversion should improve structural imaging e.g.
resolve both crust and upper mantle features.
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Common classes of seismic data

Most tomographic studies deal with a single dataset;
however, it is often the case that more than one dataset
spans a common region of the Earth.
A unified inversion should improve structural imaging e.g.
resolve both crust and upper mantle features.

−400
−360
−320
−280
−240
−200
−160
−120

−80
−40

0

−400
−360
−320
−280
−240
−200
−160
−120

−80
−40

0

136 137 138 139 140 141 142 143 144 145

136 137 138 139 140 141 142 143 144 145

4 5 6 7 8 9 10
V  (km/s)p

D
ep

th
 (

km
)

Longitude



Combining multiple datasets
A robust tomographic inversion scheme
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Combining multiple datasets
A robust tomographic inversion scheme

Tomographic method

Solution computed using iterative non-linear scheme
based on sequential application of 3-D FMM scheme and
20-D subspace inversion method.
The solution below was produced after six iterations with a
laterally invariant starting model.
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Combining multiple datasets
A robust tomographic inversion scheme



Overseas analogues
The USArray

The USArray is part of EarthScope, and involves the
systematic deployment of a large mobile seismic array to
achieve high density (70 km spacing) continent-wide
coverage over a 12 year period beginning in 2004.
The complete USArray project comprises three elements:

A transportable array of 400 portable 3-component
broadband seismometers.
A flexible component of 400 3-component short period and
broadband seismometers plus 2,000 single channel high
frequency recorders.
A permanent array of 43 3-component seismic stations.

USArray data, including real-time data, will be available
from the IRIS Data Management Center (DMC) in SEED
format.
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Overseas analogues
The USArray



Overseas analogues
The USArray
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Overseas analogues
The USArray
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Overseas analogues
The USArray
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