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ABSTRACT

The Western Australian STATEFIX GPS network, used in conjunction with the EGM96 global
geopotential model, indicates the possible presence of distortions in the Australian Height
Datum (AHD) over this state. The differences between 63 STATEFIX-EGM96 and AHD
heights agree well with the differences between the 1971 free- and fixed-network adjustments
of the AHD. The agreement between these two separate sources of height information
suggests that the most likely source of these differences lies within the AHD due to the fixing
of mean sea-level to zero at 30 tide gauges around the Australian coast.
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INTRODUCTION

Sideris et al. (1992) published a paper in this journal entitled “Geoid testing using GPS
and levelling (or GPS testing using levelling and the geoid?)”. In this paper, the
remaining permutation of the relationship among Global Positioning System (GPS)
ellipsoidal heights, optically levelled heights and geoid-ellipsoid separations is
considered. A homogeneous network of geodetic GPS measurements and a gravimetric
geoid model are used to test the Australian Height Datum (AHD) in the state of Western
Australia.

International Terrestrial Reference Frame 1992 (epoch 94.0) ellipsoidal heights
with respect to GRS80 are available from the recently completed Western Australian
GPS network (Stewart et al., 1997). These have been reduced by quasi-geoid heights
generated by the EGM96 global geopotential model (Lemoine et al., 1997) and also
referred to the GRS8O ellipsoid. This yields what will be termed STATEFIX-EGM96
heights at 63 optically levelled stations on the AHD. A comparison between the
STATEFIX-EGM96 heights and the AHD heights at these stations appears to indicate
the presence of regional distortions in the AHD. Most interestingly, these distortions
arc largely coincident with the differences between the free- and fixed-network
adjustments of the AHD, published by Roelse er al. (1971). Based upon this
observation and the deficiencies known to exist in the AHD (eg. Mitchell, 1990), some
recommendations are made, which should be considered in any future re-definition or
re-adjustment of the AHD.

THE STATEFIX GPS NETWORK

The Western Australian Department of Land Administration’s (DOLA) geodetic GPS
network, called STATEFIX, comprises 199 baseline vectors observed in 1996 between
82 geodetic monuments throughout Western Australia at a mean baseline length of
approximately 200km (Stewart ef al., 1997). The STATEFIX network uses the existing
Australian Fiducial Network (AFN) and Australian National Network (ANN) (Morgan
et al,, 1996) as a control framework. In turn, the AFN and ANN are geodetically
connected to the International Terrestrial Reference Frame 1992 (ITRF92) epoch
1994.0. Therefore, the STATEFIX geodetic network can be considered to provide
ITRF92 (epoch 94.0) coordinates. The accuracy (95% confidence) of the adjusted
STATEFIX coordinates is approximately 30mm in plan and 50mm in height within the
ANN (Stewart, 1998 and Stewart er al., 1997). These nation- and state-wide GPS
networks were observed as part of Australia’s transition to a geocentric horizontal

datum for surveying and mapping (eg. Featherstone, 1996). Sixty-three of the 82



global geopotential model and GPS-levelling data. At present, however, it is
impossible to accurately isolate these error sources, so a proportion of any observed
differences will undoubtedly be due to errors in the geopotential model, hence the use of

the qualifier ‘possible’ in the title of this paper.

DEFICIENCIES IN THE AUSTRALIAN HEIGHT DATUM

The appropriate definition and establishment of a vertical datum by optical levelling is
outlined by, for example, Bomford (1971, §3). However, not all these ideal procedures
were applied during the establishment of the AHD (Roelse ef al., 1971). As such, the



























