
 



The Why - changing world … 

European GNSS Agency (GSA, 2015) 
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• Precise Positioning anywhere, anytime at centimetre level 

• Improved access to GNSS data and products for existing and new industries 



Precise Positioning 

 

 

 

 



Mass Market 

Standalone GPS 

GPS+SBAS 
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• Parts of port operations becoming automated 
• Safer navigation 
• Improved tracking of container movements 
• Under keel clearance monitoring for improved 

productivity 
• Port Hedland; 10 cm = extra $200M/yr of 

iron ore exports  





8 Image source: Royal Flying Doctor Service of Australia  

Aviation  
• Improved positioning (2/4 m) 
• Improved approach procedures with vertical guidance 
• Higher integrity positioning  
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Drones 
• High-precision drone applications for post disaster management surveys, 

industrial, engineering applications 
 



GPS(32)+Glonass(24)+Galileo(26)+BeiDou(29)+IRNSS(7)+QZSS(4)+SBAS(13) 

Visible GNSS Satellites 2020  (mask angle 30 degrees) 

Figure courtesy Prof Chris Rizos, UNSW 

Users accessing ITRF data 



Data can only be as accurate as your datum 

• Need to remove biases and distortions and biases in GDA94 

Source: Joel Haasdyk and Tony Watson, LPI NSW, APAS Conference 2013 
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New national datum – GDA2020 
• Determination made in October 2017 
• Update from 21 to 109 reference sites 
• ~2 million measurements (GNSS + terrestrial) 
• ~250,000 stations  
• Rigorous national adjustment using DynaNet 



NCI Supercomputer 

• 250,000 stations 

• 2M measurements 

• 2.8TB RAM 

• ~5 hours 



Plate Motion Model 

• GDA2020 / ITRF2014 can be converted to ATRF using the Australian plate 
motion model 

• The model describes motion of the Australian tectonic plate based on 
continental plate motion 

• Computed from 109 reference sites which define GDA2020 

• Only rotation velocities of the 14-parameter transformation  

 



Crustal Motion 



Open Source software 

The software used to develop the new national datum, GDA2020, is available 
as Open Source software … 

 

 



 



Tregoning et al, 2013 



2004 Mw=8.1 Macquarie Ridge earthquake 

Canberra to Hobart (GA Operational Solution) 



Australian Plate Model (GDA2020 – ITRF2014)  



Geometric Component 

Insert slideshow title here <insert/header&footer/footer> 



GDA94 – GDA2020 Transformation 

• Use common points from GDA94 
Determination and GDA2020 Determination 

• 21 reference points from GDA94 AFN minus 
MAC1, COCO and XMIS due to seismic 
displacement 

• Solve for the 7-parameters (3 x rotation, 1 x 
scale and 3 x translation) using CATREF 
software 



GDA2020 Products and Services 



What About the Tier 3 Sites? 





Is a plate motion model acceptable? 

• Estimates of the regional seismic moments (e.g., Kostrov, 1974) lead to 
predictions of the deformation of the Australian plate of 0.65 ± 2 mm/yr 

(95% confidence level) (Leonard, 2008; Tregoning 2013) 



Residual Crustal Deformation 



Residual Crustal Deformation 


