
 

UK project discovers new knowledge about
earthquakes

November 23 2005

A UK e-Science project is revealing new scientific insights into
earthquakes. Technologies developed under the Discovery Net project
are enabling geophysicists to combine two different methods of studying
earthquakes and so discover new knowledge that would not have been
revealed using one method alone.

A previously unsuspected secondary fault associated with an earthquake
in the Kunlun Mountains in South-West China has already come to light.
Discovery Net was one of six finalists in the HPC Analytics Challenge at
the SC05 supercomputing conference in Seattle last week.

One of the methods uses satellite images to reveal land movement on
scales from tens of metres to hundreds of kilometres – the ‘macro’ view.
The other uses finite element analysis to model the response of brick-
sized volumes of rock to stresses and strains and then add them up to
build a picture of likely land movement in the event of an earthquake –
the ’micro’ view. Finite element analysis is often used to predict
earthquake damage to buildings.

Discovery Net researchers at Imperial College, London, have combined
these two approaches using InforSense KDE, a workflow-based
integrative analytics platform originally developed under Discovery Net
and brought to the commercial market by InforSense, a spin-out
company from the Department of Computer Science at Imperial
College.
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For the macro view, they used satellite images of a large earthquake that
occurred in an uninhabited region of the eastern Kunlun mountains in
China in 2001. Civil engineers from the University of Oklahoma, US did
the finite element analysis to give the micro view.

“We wanted to look at the same problem from different perspectives and
bridge the gap so we would know how our models translated to their
models,” says Dr Moustafa Ghanem from Imperial College. “We wanted
to show how workflow analytics can be used to rapidly combine research
techniques which, until recently, were impossible to combine.”

InforSense KDE enables researchers to bridge such gaps by building
complex analytic workflows that integrate access to data, software and
other services held remotely. Workflows can be stored and audited for re-
use by the originator or others via web services, portlets or other visual
desktop applications.

“Before Discovery Net, you would have to move the output from one
analysis to the next by saving it in a file and moving it to another
machine. Now, you can run analyses with complex analytic workflows
that coordinate the execution of distributed services. Using grid
technologies, the data and analytic components used in the data mining -
and the workflows themselves - can be distributed all over the world,”
says Dr Ghanem.

The initial input into the Kunlun earthquake analysis was a map of land
displacement which the Discovery Net team had generated from satellite
images taken before and after the quake. The Oklahoma team used this
map to create the initial conditions for their finite element analysis and
then to modify their model until it produced the deformation actually
seen in a small area of the earthquake region.

“With the refined model, we were able to predict the secondary fault and
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then find it in the images. We couldn’t have done this with the image
analysis alone – but we could when we combined it with the
microanalysis,” says Dr Ghanem.

Further use of Discovery Net technology for geohazard modelling could
be used to build up a comprehensive geological fault line map of the
earth, with areas of elevated tension detailed and annotated with models
from research groups from all over the world, say the Discovery Net
team.

Links
www.discovery-on-the.net/
www.inforsense.com/
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