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INTRODUCTION 
Geothermal energy is one of the few technologies capable of contributing to Australia’s future needs for large-scale, low-
emission baseload power at a competitive cost. Using AuScope infrastructure, data is collected and assimilated into 
geological models and then analysed for geothermal potential. To this end, AuScope established a program of simulation, 
analysis and modelling demonstrators where its infrastructure is applied to strategic Australian geothermal questions. 
Communcating these outcomes, where AuScope infrastructure is performs complex and data rich analysis, is non-trivial. 
Our group was guided towards using 3D-PDFs.  
 
In this presentation we will show the process of producing the AuScope geothermal demonstrators as an exemplar of 
eResearch. It includes workflows from collected data to high performance computing to the visualisation of analysis. We 
will also discuss the experiences in developing 3D-PDFs in the context of eResearch outcome communication. 
 

AUSCOPE 
AuScope [1] aims to establish world-class research infrastructure to enable the characterisation of structure and evolution 
for the Australian continent. It is a $42.8 million investment by the Australian Government under the National 
Collaborative Research Infrastructure Strategy (NCRIS). As Capability 5.13, “Structure and Evolution of the Australian 
Continent”, it brings together 23 participants including CSIRO, Geoscience Australia, 11 universities, and state 
government agencies. In addition to its NCRIS funding, over $70 million in co-investment has been committed by the 
participants in AuScope.  
 
Within AuScope, the Simulation, Analysis and Modelling capability makes it possible to draw together geological data-
products and analysis software, for the purpose of developing quality scenario models. This allows researchers to test 
geological hypotheses and to answer large-scale “what-if” questions relevant to Australia’s geological resources. 
 

GEOTHERMAL DEMONSTRATORS 
Geothermal energy is one of the few technologies capable of contributing to Australia’s future needs for large-scale, 
low-emission baseload power at a competitive cost [2]. Geothermal energy is the heat within the earth. Sourced from the 
Earth’s core this heat is everywhere, varying significantly from place to place. Two types of geothermal systems are of 
particular to Australia, sedimentary basins that insulate and trap heat in aquifer systems, and where granites with 
radioactive material are found between 5-10km from the surface. Understanding the locations and temperatures of heat 
source highs is an important activity given the cost of detailed data acquisition (e.g. drilling) and assuring commercial 
viabilty as a power source. 
 
Using AuScope infrastructure, data is collected and assimilated into geological models and then analysed for geothermal 
potential. The AuScope geothermal demonstrators collate this capabilty into a communicatable form. We will present 
four demonstrators. Three utilise an extension to the Underworld toolkit [3][4] for geothermal modelling from 3D 
structural models of the Latrobe Valley, the Cooper Basin and the Gunnedah Basin. The other investigates enhanced 
geothermal systems from microsiesmic data to fluid flow within a Cooper Basin reservoir using the PANDAS tool chain 
[5]. 
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Figure 1: The four AuScope geothermal demonstrators, delivering the data rich 3D models through 3D-PDFs. 

From left to right - the LaTrobe Valley, the Gunnedah basin, Cooper basin & Cooper EGS. 
 
 

3D PDF EXPERIENCES 
The AuScope geothermal demonstrators were originally developed as an extension to the AuScope website. However, it 
was quickly deemed a communication medium unfitting for data rich 3-dimensional analysis, and unfitting for reports of 
research of national interest. The Adobe Acrobat reader now supports a 3D extension to the PDF file format for the three 
major operating systems Linux, OS X and Windows [6]. In this talk we will discus how we integrated our own OpenGL 
visualistion tool gLucifer [3][4], and the well known tool Paraview [8] into 3D PDFs. Given constraints of the system, 
we’ll discuss capture considerations such as resolution, file size, and visualisation limits. 
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