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During the 2020-2021 financial year, the Surveyor-General Victoria (SGV) Geodesy section continued to extend and enhance the Victorian Survey Control Network (SCN) and Victorian Levelling Network (VLN). This involved planning and performing Global Navigation and Satellite System (GNSS) and levelling surveys in-house and receiving data from other private and government surveyors. Internal and externally submitted GNSS and levelling data is processed and adjusted to derive accurate GDA2020 coordinate and AHD height information for permanent marks, which is then made available through the Survey Marks Enquiry Service (SMES). This report highlights Victorian SCN and VLN enhancement activity and outcomes over the past 12 months.
Internal surveys
We completed 26 surveys this year, 85 per cent of which were requested by surveyors and spatial professionals outside SGV Geodesy. This included 10 GNSS surveys to support the capture of aerial LiDAR data across the state, and three GNSS surveys to integrate new GPSnet stations into the Victorian SCN. We visited approximately 400 existing Permanent Marks (PMs) across the state and constructed 38 new PMs. Notably, 12 new High Stability Marks (HSMs) were constructed along the Murray River to support the Victorian Murray Floodplain Restoration Project (VMFRP).
External surveys
SGV Geodesy processed 54 GNSS and/or levelling data submissions from 25 surveyors. Improvements were made to enhance processing of short-duration multi-GNSS data submissions through Leica Infinity software, complementing the current processing workflow in Trimble Business Center. Through the processing of this submitted data, improved horizontal coordinates were supplied for 91 existing SCN marks and 106 new SCN marks.
We worked with the Victorian Department of Transport (DoT) survey section to support infrastructure projects across Victoria. Two notable examples were the Western Port Highway Upgrade and the Suburban Rail Loop.  SGV Geodesy worked closely with DoT surveyors to provide high-quality height information along the length of these projects.
Most surveys submitted
Jacobs: 13 submissions with GNSS data for 76 PMs
Most survey data submitted
Department of Transport (VicRoads): 7 submissions with GNSS data for 41 PMs and 2-way levelling for 112 PMs
Survey Control Network adjustment
All internal and external GNSS survey data processed is added to the Victorian SCN adjustment. This data is supplied to Geoscience Australia each month and is combined with data from all other states and territories in the National GDA2020 adjustment. GDA2020 horizontal coordinates from this adjustment are published through the SMES. The timeframe for routine updates to published information in SMES has also been reduced, resulting in coordinates being available in SMES within one month of submission. Below are the changes over the last 12 months to the number and quality of marks in the Victorian SCN adjustment:
	Positional Uncertainty
	June 2020
	June 2021
	Change

	0m – 0.01m
	4,358
	4,654
	+296

	0.01m – 0.02m
	6,614
	6,977
	+363

	0.02m – 0.05m
	22,923
	22,903
	-20

	0.05m – 0.1m
	7,673
	7,591
	-82

	>0.1m
	2,750
	2,662
	-88

	Total Stations
	44,318
	44,787
	+469


By adding new high-quality GNSS data to the adjustment, improvements are made to the quality of SCN marks previously adjusted using older GNSS and terrestrial measurements. This generally results in a shift of the SCN mark coordinates. Where this shift is greater than 5mm, the new coordinates are published to SMES. Over the past 12 months, more than 2,800 SCN marks have had new coordinates published through this process; the shifts are seen below:
[image: Map

Description automatically generated]
Figure 1 – GDA2020 horizontal coordinate shifts across existing SCN stations in FY2020-2021




Largest coordinate shift
The station with the largest coordinate shift this year was Berrook PM 4 along the Victoria – South Australia border.
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Figure 2 - SGV Geodesy GNSS equipment setup on the Victoria - South Australia border
This station was previously only connected through terrestrial measurements. Through the collection of new GNSS measurements, the coordinates of this station were shifted by approximately 0.45m.

Victorian Levelling Network adjustment
The VLN adjustment is used to determine Australian Height Datum heights for PMs across Victoria. Through FY2020-2021, the adjustment has been improved and extended as shown below:
	Vertical Uncertainty
	June 2020
	June 2021
	Change

	0m – 0.01m
	1,476
	1,509
	+33

	0.01m – 0.02m
	10,022
	10,169
	+147

	0.02m – 0.05m
	11,191
	11,184
	-7

	0.05m – 0.1m
	2,371
	2,371
	±0

	>0.1m
	81
	81
	±0

	Total Stations
	25,141
	25,314
	+173






Highlighted project: Suburban Rail Loop
[image: ]SGV Geodesy worked closely with DoT surveyors to provide high-quality height information to support the first stage of the Suburban Rail Loop project. This included advising on appropriate existing height control, carrying out internal surveys to extend the VLN to the project, and processing and adjusting supplied levelling data to determine rigorously adjusted height control along the project. Through this effort, 60km of new closed-loop levelling was added to the VLN, and high-quality height information made available for 106 new PMs along the length of the project.
Figure 3 - Levelling data added to the Victorian Levelling Network adjustment in support of the Suburban Rail Loop Project (Green - New SGV Levelling, Red - New DoT Levelling, Pink - Old DoT Levelling, Blue - Existing VLN Network)



Coming in 2021-2022
SGV Geodesy will continue to enhance and expand the SCN and VLN. There will be increased focus on upgrading the Victorian SCN to support development in growth areas and the Digital Cadastre Modernisation project. Major projects include:
new HSMs and high-quality surveys to support the Marinus Link Project in Gippsland
continued expansion and surveying of HSMs for VMFRP in north-west Victoria
ongoing ground control point surveys to support airborne LiDAR surveys across Victoria.
Contact us
SGV Geodesy welcomes feedback from the surveying and spatial community and can provide expert advice on positioning in Victoria. To provide feedback, or for any guidance with the capture or submission of GNSS or levelling data to SGV, please contact SMES Support:
Phone: 03 9194 0770
Email: smes.support@delwp.vic.gov.au
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