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Presenter
Presentation Notes
Focus on the release of the Radiometric Map of Australia in February 2009 by Geoscience Australia.



Radiometric Map of Australia



Radiometric Map of Australia

• Surface distribution of Potassium, Uranium 
and Thorium over 80% of Australian continent

• Reveals information about the relative age, 
stability, and composition of sediments and 
rocks 

• Reveals information about the processes 
which have created the landscape

• Important data release for Australian 
geophysics

Presenter
Presentation Notes
The Radiometric Map of Australia shows the surface distribution of the radioactive elements Potassium, Uranium and Thorium over 80 per cent of the continent. Almost all the gamma-rays detected near the Earth's surface result from the natural decay of these three radioactive elements. 



The distribution of minute quantities of these element in the nation’s sediments and rocks tells us a lot about their relative age, stability, and composition – as well as the processes which have helped to create the Australian landscape.



This is an important data release for Australian geophysics.













Radiometric Map of Australia 

• Map produced by combining > 450 individual 
surveys collected over the past 40 years by 
federal, state and territory governments into a 
single seamless compilation. 

• The problem at the heart of the project – was 
that over this period, technologies and 
procedures had changed significantly, so the 
existing surveys could not be compared with 
each other.

Presenter
Presentation Notes
The new radiometric map has been produced by combining more than 450 individual surveys collected over the past 40 years by federal, state and territory governments into a single seamless compilation. 



The problem at the heart of the project – was that over this period, technologies and procedures had changed significantly, so the existing surveys could not be compared with each other.



Unlevelled Thorium data

• Reds = high values / Blues = low values
• Survey boundaries clearly visible

Presenter
Presentation Notes
For example, this image shows the original Thorium data - clearly showing the mismatch between adjacent surveys. Reds are high values, blues are low values – and it’s quite obvious that you are looking at the survey boundaries rather than comparative data between surveys.







Unlevelled Thorium data - detail
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Australia Wide Aerial Geophysical Survey 
(AWAGS)

• National base 
survey

• Provide data set to 
which existing 
surveys can be 
compared and 
normalised.

Presenter
Presentation Notes
The solution proposed by Geoscience Australia was to fly a national base survey - providing a national data set to which each of the existing surveys could be compared and normalised.





Unlevelled Thorium data

Presenter
Presentation Notes
This was not a trivial exercise!! – however the process was very successful and the Radiometric Map of Australia data set is the result.



This image shows the resulting levelled and edge matched Thorium data set.







Levelled Thorium data

Edge matched and normalised
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Presentation Notes
This was not a trivial exercise!! – however the process was very successful and the Radiometric Map of Australia data set is the result.



This image shows the resulting levelled and edge matched Thorium data set.







Project Outputs

55GB Data 
Set 

55GB Data 
Set

1:5M Map

posters/brochures etc5minute Video

Presenter
Presentation Notes
The main output of the project is the 55GB Radiometric Data Set – available for download in part online, and in total to physical media (such as portable hard drives)



Secondary (Graphic) outputs are: 

 1:5M scale map 

 range of posters/brochures/displays etc

 movie (also available online) describing the production of the map







Our Problem

• Large Data Set
• Download only for small areas
• Distributed via Portable Hard Drives
• Requires Specialist Software

55GB Data 
Set 

55GB Data 
Set
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Presentation Notes
Our problem, in looking at how we might distribute the map, was that there was such an extreme between the two main views of the data. 



On one hand

 The full resolution data set at 55GB is just too large to be readily available online. 

 Small sections can be downloaded from GA’s web site

 The primary method of distribution is by portable hard drives.

 It also requires specialised software to view the data.



Our Problem 1:5M Scale Map

55GB Data 
Set 

55GB Data 
Set

• Ternary image only
• Unable to compare layers
• Unable to compare other data sets
• Static
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On the other hand we have the 1:5 Million scale map.



This map is a very useful resource for Australian geoscience, however 

 it only really shows one view of the data – that is the “Ternary” image (the relative concentrations of Potassium in Red, Thorium in Green and Uranium in Blue) 

 Unable to compare data layers - [note thumbnails of other layers]

 Uable to compare the data with other data sets.

 Essentially a static product.





Our Problem

1:5M Scale Map

Middle Ground
Solution Required

Middle Ground
Solution Required

55GB Data 
Set 

55GB Data 
Set
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What we were looking for was a middle ground solution – one that would allow a wider user base to have access to the full resolution data without the use of specialist software.



In addition to mineral exploration, potential users include a wide range of earth sciences such as 

Soil conservation

Environmental management

Catchment management & Salinity studies

Farming & crop management



As well as other users such as:

Local and state government,

Education 

Health sciences etc.





Selection Criteria for Solution

• Zoom from National to Local view
• Compare related data sets 

eg. Radiometric with Gravity Anomaly data

• Compare data with terrain model
• Expandable to other data sets 

eg. Surface Geology

• Ideally allow the display of 
sub-surface data 
eg. Moho Layer / Earthquakes at depth / Geological models

• Ideally allow multiple terrain models
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What we wanted was a solution that could allow anyone to:

 zoom in on the full resolution data (100m grid size)

 compare individual layers of the data with each other

 compare the data with other data sets such as the national Gravity and Magnetic Anomaly Maps

 compare the data with the terrain – preferably in 3D

 allow for expansion with the addition of other national data sets – such as Surface Geology

 ideally - would allow for the display of sub-surface data

 and while not specifically a requirement for this project – would also be able to display multiple resolution terrain models – eg. detail sections for specific purposes – independent of the base terrain



For Example – high resolution terrain of say the Pilbara and add higher res. Imagery as well.









Solution = Virtual Globes

NASA World Wind Google Earth

Others Virtual Globe solutions:

• MS Virtual Earth

• ArcGIS Explorer
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Virtual Globes appeared to be a valid way of addressing these criteria – specifically the combination of the level of detail imagery with 3D terrain.



In reviewing the available options – we ended up having a serious look at both Google Earth and NASA’s World Wind applications - other options include ArcGIS Explorer and MS Virtual Earth (now know as Bing Maps 3D)





Why choose NASA’s World Wind

• Free software – open source & royalty free
• Java SDK 
• Multiplatform support
• International support and user base
• Not branded / No advertising
• Ability to plug in layers of terrain & bathymetry
• Support for open standards – WMS/WFS/KML etc.
• Ability to display subsurface data
• Ability to reproject data on-the-fly
• Create standalone offline versions - DVD
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There is a range of arguments for and against any of these applications - and while these are not a formal selection criteria, in the end we chose World Wind for the following reasons



Free software – open source and royalty free distribution (both WW and Java).

Ease of implementation. No licence agreements need to be negotiated and access to many public domain and/or licence free data sources is already defined (E.g. Blue Marble, i-cubed Landsat and Open Street Map).

JAVA SDK – java skills readily available.

Ease of development and potential to plug-in developments created by other agencies. The open source community governed by NASA actively develops the software. Existing developments include time series tools and fast interchange between global view and flat earth view. See http://worldwind.arc.nasa.gov/java/demos/ for examples. 

Multiplatform support – PC, Mac, UNIX and Linux – as Java based.

Ability to incorporate other data formats, including KML, WMS and Shapefiles. 

Ability to plug-in regional terrain and bathymetry that is higher resolution than the base terrain and bathymetry.

Ability to view sub-surface data

Fast “on the fly” re-projection from global to flat-earth views, as well as on-the-fly re-projection for source data.

Ability to create standalone offline versions, for access to virtual globe to data without an Internet connection. Such versions can be published to DVD.



Ternary Radiometric Image 
National View

West MacDonnell Ranges
West MacDonnell 

Ranges
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National view of Ternary image from the Radiometric Map of Australia

(The West McDonnell Ranges detail from next slide is highlighted with a red circle �at the centre of screen – west of Alice Springs). 



Ternary Radiometric Image 
West MacDonnell Ranges – Northern Territory

Ellery Creek

Presenter
Presentation Notes
Detail view of the Ternary image from the West McDonnell Ranges Northern Territory. Tnorala - Gosses Bluff impact crater shown as purple ring at centre of screen. �(Ellery Creek from next slide is highlighted with a red circle towards top right of screen). 



Image from Animation Sequence 
Ellery Creek - West MacDonnell Ranges – NT

Presenter
Presentation Notes
Detail view of the Ternary image from the West McDonnell Ranges Northern Territory. Tnorala - Gosses Bluff impact crater shown as purple ring at centre of screen. �(Ellery Creek from next slide is highlighted with a red circle towards top right of screen). 



Displaying Sub-Surface Data – “proof of concept” 
Earthquakes at depth – looking north to Tonga Trench

Presenter
Presentation Notes
View of historical earthquakes at depth at the Tonga Trench.�The north island of New Zealand is in the foreground – looking north towards Tonga. 



Deep earthquakes (red) are as deep as 600-700 km. 



Where to from here?

• World Wind valid tool for publishing national 
data sets

• Continue to add relevant data sets – project 
by project basis

• Ongoing use as terrain/data animation tool
• Ongoing discussion on which datasets should 

be published in a virtual globe
• Continued exploration of Virtual Globe 

solutions
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Where to from here?

The premise of this paper (hopefully as backed up by our examples) is to show that World Wind is a valid contender for publishing large national data sets. As such, I believe that it should be seriously considered as an option for other Whole of Government applications.



With respect to our ongoing use of World Wind…

The Visualisation Team at Geoscience Australia will continue to add relevant national and regional data sets to the World Wind viewer on a project by project basis. Examples under discussion include the new national Bathymetry grid and a range of earthquake and other sub-surface data… We will also continue to use this tool for creating animations of Australian data sets – such as the West MacDonnell Ranges video.

The number and types of datasets that should be published within a virtual globe environment is an ongoing discussion within Geoscience Australia, since virtual globes aren’t the whole solution to any data sharing and access problems. 

I do believe though, that they are a valid part of the solution.





Links
World Wind Viewer

www.ga.gov.au/apps/world-wind - world wind viewer

Radiometric Map of Australia
www.ga.gov.au/minerals/research/national/radiometric/

West MacDonnell Ranges
www.ga.gov.au/nmd/mapping/west-macdonnell-ranges.jsp

NASA World Wind Java SDK
worldwind.arc.nasa.gov/java/
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