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• Background

– Australia’s early geodetic developments

– Geocentric Datum of Australia (GDA)

– Australian Height Datum (AHD)

– Modelling the relationship between GDA and AHD using the national geoid

model (AUSGeoid)

• Practical considerations for accessing and using the reference frame

– ITRF and its relationship to GDA

– AUSPOS – the Australian online GPS processing service

• Australian Datum Modernisation

– Ideas for the future

Presentation Overview



Australia’s Reference Frame: Largely triangulation before 1956



Australia’s Reference Frame: Triangulation - labour Intensive



Australia’s Reference Frame: Triangulation - challenges



Geodimeter

• Model 1 (1954 to 1956)

• Model 8 (1968)

– More portable

– Increased accuracy, ~1 ppm



• Introduced in 1956

– Long traverses & loops 

possible

– More coverage

– Accuracy ~ 5 ppm

Tellurometer



• Satellite positioning

• 106 stations

• 7-day observations (~40 passes) !

• Post processing by US Defence

• ~1 metre accuracy

Australian DOPPLER Survey, 1975 to 1977



Australian Regional GPS Network (ARGN)

• Established (beginning) 1992

• Includes stations in Antarctica

• Sub-set of the ARGN that define the national 

datum are referred to as the Australian Fiducial

Network (AFN)

• Now renamed to the Australian Regional GNSS 

Network (ARGN) to reflect the move to multi-

GNSS technology



Geocentric Datum of Australia 1994 (GDA94)

• Superseded the Australian Geodetic Datum 

(AGD) series

– Geocentric datum

• ITRF1992

– Holding fixed 13 global stations @ 1994

• Recognised-value standard for position

– Eight Australian Fiducial Network (AFN) 

and Perth

• Weakness: no convincing uncertainty 

analysis

– 30 and 50 mm (95% C.L.)



Australia’s National Geodetic Infrastructure



• At 1970:

– 160,000 km of level lines

– ~ 100,000 Bench Marks

– 32 tide gauges (MSL 1966-68)

– Mostly 3rd order

Australian Height Datum, 1971



The Australian National Geoid Model (AUSGeoid)



Australian Geodesy



Additional episodic GNSS networks



A deployable GNSS instrumentation pool



A Robotic antenna-calibration system



Promulgating reference frame in Australia

Traditional Approach
(via survey marks)

Increasingly Common Approach
(via CORS services, AUSPOS)



Accessing the Frame: AUSPOS



Accessing the Frame: AUSPOS



Accessing the Frame: AUSPOS



GDA94 versus ITRF

• Total difference now exceeds 1 metre

– Tectonic motion (1994 – 2012 @ 70 mm yr-1)

– ITRF1992 and later ITRFs (16 and 75 mm) 

– Residual intra-plate, regional and local deformation (

– Horizontal ~1 mm yr-1

– Vertical ~5 mm yr-1

• Many users work across the two reference frames

– IGS and WGS84 satellite trajectories



My preferred transformation model

• 14 Parameter Similarity 

– Simple and well understood by users

– Accurate and effective in Australia i.e. near rigid plate

– Consistent with ITRF computations

• Older parameters

– Dawson and Steed

• ITRF96, ITRF97, ITRF2000

• Current parameters 

– Dawson and Woods, 2010, Journal of Applied Geodesy

• ITRF96, ITRF97, ITRF2000, ITRF2005 and ITRF2008



Complications – vertical deformation



Complications – vertical deformation



Example: Perth Groundwater – GPS – Sea Level



Impact of using ITRF orbits and GDA94 coordinates @ 2010



Reference Frame Directions in Australia

• We have updated the recognised-value standard for position using ITRF2008

– Including 21 ARGN and AuScope stations

• Address limitations of ‘official’ positional uncertainty

• Broad-scale deformation modelling

– Start in the capital cities and exploit CORS, GNSS observations and time-series 

radar

• Improved GNSS antenna modelling capability

– Antenna calibration facility located at Geoscience Australia, Canberra



National Geodetic Datum - Roadmap

1990                         2000                         2010  2020

Static Datum
Name: GDA94

Frame: ITRF92@1994

Dynamic Datum
Name: GDA
Frame: ITRF

Realised continuously

RVS Update
Static Datum
Name: GDA94

Frame: ITRF92@1994
(realised in ITRF2008)

Static Datum
Name: GDA2020

Frame: ITRF@2020
Realised annually

3, 7cmCoordinate 
differences 
from GDA94
(horizontal, vertical) 150, 10cm

150+7cm/yr, 10cm



National GNSS CORS Solution 

Geodetic Model of Australia

National Geodetic Datum - Framework

National GNSS Campaign Solution 

Jurisdictional Adjustments 



• Thank you!

• Questions?

• Further Information: John.Dawson@ga.gov.au


