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A no-machines lab

Magnetotelluric method for imaging sub-surface
Cleaning and processing the data - weeks
Results

Future work
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Magnetotelluric (MT) imaging

1.  Using the magnetic and electric
fields of the earth, MT imaging
determines the resistivity
structure of a sub-surface area of
interest.

2. It goes deeper (hundred or so Km)
than seismic (<2 Km) but does not
1 s have the same resolution
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Electrical resistivity
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Electromagnetic methods
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Data logging by University of Adelaide
Geophysics, on a geothermal site — Paralana, SA,
Australia
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MT 3D inversion
Gawlor-Craton
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Amazon S3 Storage
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Azure Blob Storage: Azure Cloud

Azure Drive
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MT Inversion Code Reconstruction
Sequential code: FORTRAN 77 22,000 lines

1. Find computational blocks amenable to
easy parallelization

Sensitivity & Forward modelling computations independent for each
frequency.

2. Separate control logic from numerical
computations.

3. Optimization taken over by a parallel
workflow control script (Python)

In other words: FORTRAN code split into multiple
computational sub-processes driven by the control
script

Email craig.mudge@adelaide.edu.au for TN 2011-3
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Enhanced Geothermal System
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Current Highlights
Perth Geothermal Groundwater

Nepabunna, Flinders

Direct heat — urban Ranges

Potential: Extraction of
deep heat; perhaps part
of Square Kilometre Array

‘o Without Borders

\Socicty of Exploration Geophysicists
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Future areas

1. Near real-time feedback during data logging

. Improvements to current MT FORTRAN program
e.g., Parallelise the matrix operations

. Genetic algorithm — alternative to conjugate
gradient

4. Joint inversion — seismic + MT + gravity

. Our modelling accessible as a cloud application
available to explorers world-wide
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Future areas

1. Near real-time feedback during data logging

. Improvements to current MT FORTRAN program
e.g., Parallelise the matrix operations

. Genetic algorithm — alternative to conjugate
gradient

4. Joint inversion — seismic + MT + gravity

. Our modelling accessible as a cloud application
available to explorers world-wide
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Summary

. A no-machines lab - June 2010
. Magnetotelluric method
Processing the data

Results -- weeks down to days

~uture work
Production and development: almost 100% Azure
eScience — geothermal, aquifer, as well as minerals
Modelling on demand for explorers world-wide
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