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Summary of Final Report 
MTSRF Project 2.5i.1a developed a new high-resolution DEM for the GBR and 
adjoining Coral Sea at a grid pixel resolution of 0.001-arc degree or about 100 m 
(see Project 3DGBR link at http://www.deepreef.org/projects/48-depth-model-
gbr.html). The geographic coverage ranges from latitude 10° to 29° South, 
longitude 142° to 160° East. Including the adjacent Queensland coast and 
hinterland, the new grid represents an area of about 3,000,000 km2. The project 
utilised the latest data sourced from ship-based multibeam and singlebeam 
echosounder surveys, airborne lidar bathymetry surveys, and satellite remotely 
sensed imagery. The new grid is called gbr100, and is a significant improvement 
on existing regional-scale bathymetry models. 

The development of high-resolution grid, image and vector files in ESRI ArcGIS 
formats pose a challenge to end-users who may not hold specific GIS software 
licences in order to access the various data files. A solution is to utilise the e-
Atlas (http://e-atlas.org.au) and Deepreef Explorer (http://www.deepreef.org/) 
websites as a means of web-delivered visualisation of the GBR seascape to 
end-users. This would entail close liaison between the gbr100 developer and the 
e-Atlas team, so that these fundamental spatial datasets can be illustrated and 
communicated using the interactive mapping system of the e-Atlas. 

This report contains a description of the various datasets and multi-media 
imagery derived from the new gbr100 grid. The report discusses the two 
websites used to provide the data files for download or interactive mapping. 
Finally, the report highlights the great media and public interest in the Project 
3DGBR project following a joint JCU-RRRC media release on 28 September 
2010, shown as Appendix 1. 

 

For reference: Key Project Outputs extracted from Project Schedule 

Project  3   Date 30 September 2010 

Description  
Complete transfer of the new high-resolution depth model, the derived datasets 
and metadata text to the e-Atlas. 

http://www.deepreef.org/projects/48-depth-model-gbr.html�
http://www.deepreef.org/projects/48-depth-model-gbr.html�
http://e-atlas.org.au/�
http://www.deepreef.org/�
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Project Results 
Datasets 

During June to September 2010, a wide variety of datasets and multi-media 
imagery were derived from the new gbr100 grid, which is primarily stored as an 
ESRI raster grid file of about 2Gb in size. Other widely used grid formats are 
netCDF, for use in Generic Mapping Tools and MATLAB software, and the *.sd 
file type for use in IVS3D visualisation software. The *.sd file can be viewed with 
free iView4D software downloaded from the IVS3D website 
(http://www.ivs3d.com/). The full ESRI raster grid was converted to these other 
common file types and zipped up to reduce the file sizes to <2Gb. 

Additional ESRI raster grids were created that showed the data coverage, i.e. 
where the source bathymetry data were actually located, with coloured pixels 
showing only areas with source data. The absence of coloured pixels reveal a 
lack of source data for that area, which can also be useful to end-users for 
understanding the quality of the gbr100 grid. Another useful grid was Total 
Vertical Uncertainty (TVU), which provides a measure of the uncertainty (at 2.45 
sigma) for every pixel of the gbr100 grid, again to assist users in understanding 
the quality of the depth data at a particular location. 

Both the full gbr100 and TVU grids were incorporated into the e-Atlas Web Map, 
and coloured to provide end-users with imagery that shows the detailed seafloor 
relief and change in depths throughout the GBR and Coral Sea. The e-Atlas 
Web Map provides an interactive mapping capability that combines a huge 
range of environmental data. The new depth grid is a fundamental physical 
dataset that gives context for many other research projects within this region. 

Associated with the grids are GeoTIFF images that provide hillshaded images of 
the gbr100 grid, colour mapped to show the detailed seabed relief in relation to 
depth. GeoTIFF files can be mapped into a wide variety of GIS software 
packages. The IVS3D Fledermaus software was used to create a series of 
GeoTIFFs with increasing resolution, together with a small depth scale file, for 
end-users who may not require the actual grid data but would prefer an image 
file that just shows the hillshaded seafloor relief. 

A wall map poster was created with ESRI ArcMap software which also used 
hillshaded imagery to visualise the detailed seabed relief in relation to depth. 
Not all end-users require the actual grid data, such as school students, so a wall 
map is a useful poster for the people to gain an appreciation of the seafloor 
relief without dealing with GIS licensing issues. The wall map was converted into 
*.jpg and PDF files of varying resolutions, to provide end-users with a choice of 
file sizes and formats that may suit their purposes.  

Fledermaus software was used to convert the full grid hillshade image into a 
*.kmz file for use in Google Earth software. The resulting *.kmz file was nearly 
1Gb in size and so a network link was developed that serves up only the 
imagery required by the user over the web, thus overriding the requirement to 
download an entire *.kmz file. Additional *.kmz files were also derived from the 
ESRI raster grid that shows the source data coverage, as well as depth contours 
shown at a range of commonly used intervals, for use in Google Earth. 

The vector data products derived from the gbr100 and TVU raster grids were 
polyline shapefiles showing depth contour lines at 100 m intervals, and TVU 
contour lines at 10 m intervals, respectively. Vector shapefiles are widely 
imported by many GIS software packages, so it was not necessary to convert 
these vector files into additional format types. 

Screen captures of 3D views of the gbr100 grid were important visualisation 
outputs for the general public and media outlets who do not require the actual 
raster and vector data products. A number of images in *.jpg and *.tif file formats 
were created and made available through an online web gallery or as links for 
actual download. Additionally, a 3D flythrough movie was created in widescreen 

http://www.ivs3d.com/�
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MPEG2 and MOV file formats for download, and also embedded as a YouTube 
movie for online viewing. 

To provide background reading on Project 3DGBR, PDF documents were 
provided as weblinks to the MTSRF Project 2.5i.1a Final Report, a seminar 
presented to the Australian Hydrographic Service on 8 July 2010, and a JCU 
Discover magazine article called 'Mapping the depths' published in August 2010. 

Finally, the free ANZMet Lite software from the ANZLIC website 
(http://www.anzlic.org.au/) was used to create an ANZLIC-compliant metadata 
file for the gbr100 grid. These *.xml and *.txt files briefly describe the project 
purpose, how the grid was derived, the accuracy, acknowledgments, and 
importantly, the geographic boundaries, datums and units of measurement. 

 

Websites 

Two websites were used to serve up the datasets and multi-media imagery. The 
Deepreef Explorer website (http://www.deepreef.org/) was developed by Dr 
Beaman as a website to highlight the ocean mapping research being conducted 
by him and his colleagues. A dedicated server was installed at the JCU-Cairns 
Library building that hosts the large data files, for download via links embedded 
in the Deepreef Explorer site. The advantage of the JCU server is that files are 
accessible via a large bandwidth line and the server is on a UPS power system. 

The other website is the e-Atlas site (http://e-atlas.org.au/) hosted by a 
dedicated server at the Australian Institute of Marine Science in Townsville. 
Users can access the Web Map interactive mapping tool through the e-Atlas 
and also download a variety of other data files and multi-media. Both websites 
provide links to each other so that users can obtain the benefits of servers that 
are physically separated should one server be unserviceable. 

The gbr100 datasets and multi-media files are available at: 

http://www.deepreef.org/bathymetry/65-3dgbr-bathy.html 

http://e-atlas.org.au/content/gbr_jcu_bathymetry-3dgbr 

 

Communications, major activities or events 
On 28 September 2010, a joint JCU-RRRC media release alerted the media to 
the outcomes of Project 3DGBR, and the availability of datasets and multi-media 
files for public download (see Appendix 1). This media release generated a huge 
amount of mass media and public interest, resulting in numerous print and 
online media articles, radio and TV interviews. 
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Media Release — Wednesday 28 September 
 
 

Mapping the depths 
 

A researcher at James Cook University in Cairns has produced a map that would have 
made a world of difference to the University’s namesake.  
 
Dr Robin Beaman’s three-dimensional bathymetry (or depth) model of the Great Barrier 
Reef and the Coral Sea could have kept James Cook and the HMS Endeavour out of trouble 
as they sailed along Australia’s east coast.  
 
The 3D depth model covers an area of three million square kilometres, including the entire 
Queensland coast, Great Barrier Reef, and the Coral Sea almost to New Caledonia. 
 
The depth model can represent seabed features down to 100 metres in size, revealing the 
seafloor in unprecedented detail for such a large area. 
 
“At that scale, we’re able to show the true shapes of the coral reefs, including the older 
and deeper Pleistocene bases upon which modern reefs have grown,” Dr Beaman said. 
 
“Users can see vast underwater dune fields, the extensive algal reefs on the northern Great 
Barrier Reef shelf, ancient river channels preserved in the seabed, and a nearly unbroken 
line of fossil barrier reefs extending more than 900 kilometres along the shelf edge.” 
 
Creating the 3D depth model has been an enormous undertaking over three years, using 
data collected from a wide range of sources, including multibeam and singlebeam echo 
sounders, airborne laser bathymetry and satellite imagery. 
 
Dr Beaman liaised with multiple Government agencies and other researchers who have 
collected bathymetry data in the region over the years. 
 
Much of the source depth data were provided by the Australian Hydrographic Service 
using Royal Australian Navy survey data, collected primarily for navigational safety.  
 
Project partner Geoscience Australia also provided vital source depth data. 
 
In addition, Dr Beaman participated in three Coral Sea mapping surveys using Australia’s 
Marine National Facility, the RV Southern Surveyor, our largest blue-water research ship. 
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Mapping the depths p2/3 
 
 
After gathering and processing around 900 million individual depth points, Dr Beaman 
collaborated with the U.S. Scripps Institution of Oceanography to develop a method to 
convert the data points into a gridded surface, which can then be viewed as a 3D map. 
 
On screen, the results of Dr Beaman’s meticulous work could easily be mistaken for a new 
computer game. 
 
“It certainly gives you a sense of how dramatic the undersea landscape is and how little 
we really know about it,” he said.  
 
“With 3D visualisation software, users can experience a thrilling sense of discovery as they 
glide over the seafloor. It’s like diving on a grand scale, looking at landscape features 
rather than individual corals." 
 
“As you cruise along the continental slope you can see dozens of submarine canyons that 
plunge over two kilometres deep. Further offshore in the Coral Sea the model is detailed 
enough to reveal the results of vast underwater landslides.” 
 
As a keen diver and a marine geologist Dr Beaman has always been aware that most 
visitors to the reef only skim the surface of the underwater landscape.  
 
“Coral reefs comprise only five to seven per cent of the geographical area of the Great 
Barrier Reef World Heritage Area, and even the most experienced of divers will usually 
only dive down around 40 metres,” he said. 
 
“Previously we’ve had little understanding of what exists below 200 metres, so it’s very 
exciting to be able to map from the coastline all the way down to the abyss, over five 
kilometres deep.” 
 
Future uses for the 3D depth model are myriad.  
 
“Dr Beaman’s model is an important piece of research in its own right, but it will also form 
a solid foundation upon which many other activities aimed at improving our 
understanding of the Great Barrier Reef can be built,” said Dr David Souter, Research 
Director at the Reef and Rainforest Research Centre.  
 
“It will allow oceanographers to accurately map currents and biologists to target 
important sites on the seafloor for studying deep-sea marine life.” 
 
Oceanographers at the Australian Institute of Marine Science (AIMS) are already using the 
grid to simulate current flow within a whole-of-reef hydrodynamic model that will be 
used to study the effects of water quality changes on the Great Barrier Reef.  
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Mapping the depths p3/3 
 
 
Importantly, the 3D model can also be an educational resource, with outputs being 
publicly available at www.deepreef.org/bathymetry. 
 
The model can also be explored interactively on the e-Atlas (www.e-atlas.org.au) a new 
online knowledge sharing initiative funded through the Australian Government’s Marine 
and Tropical Sciences Research Facility, and coordinated by AIMS and the Reef and 
Rainforest Research Centre.  
 
Dr Beaman’s research was supported by a $150,000 Queensland Government Smart 
Futures Fellowship and a matching grant from the Reef and Rainforest Research Centre. 
 
The fellowships are part of the Queensland Government’s $91.3 million Smart Futures 
Funds, designed to bolster Queensland’s knowledge economy by supporting collaborative 
research projects, skills development and innovative research throughout the State. 
 
 

Information for media: 
> Dr Rob Beaman is available for interviews from 9.00am Wednesday 29 September 
> Tel 07 4042 1693 or 0438 623 145 
> To download full-colour high-res images, a ‘flyover’ video, and other content:  
http://www.deepreef.org/bathymetry/65-3dgbr-bathy.html 
or 
http://e-atlas.org.au/content/gbr_jcu_bathymetry-3dgbr 

http://www.deepreef.org/bathymetry/65-3dgbr-bathy.html�
http://e-atlas.org.au/content/gbr_jcu_bathymetry-3dgbr�

	Summary of Final Report
	For reference: Key Project Outputs extracted from Project Schedule
	Project Results
	Project  3   Date 30 September 2010
	Description
	Communications, major activities or events
	Acknowledgements

