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Geoscience Australia

• Australian Government (part of Industry Science Energy and Resources Portfolio)

• Australia’s national geoscience organisation

• 650+ staff, mostly based in Canberra

• Satellite Ground Station Facility in Alice Springs

www.ga.gov.au
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Delivering earth 

observations and 

precise positioning 

to enable a sustainable 

environment, resilient

society and strong 

economy

National space-based geoscience leadership

Earth Observation

Digital images of the Earth's 
surface compiled from 
spectral data collected by 
sensors carried on satellites.

Position, Navigation 
and Timing

Accurate and precise 
determination of location 
and orientation three-
dimensionally from global 
navigation satellite systems.

Geodesy

Accurate measurement 
of the shape, orientation 
and gravity field of the 
Earth and how it changes 
over time.

Processing 
and correction
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Landsat Next Partnership

What is it?
• A full value chain partnership to ensure the full benefits of Landsat and 

Landsat Next are realised by Australians, Americans and the Indo-Pacific 
• Backed by $AUD448.7 million of new investment by the Australian 

Government to FY2034-45 and then ~$AUD43.2m per year ongoing
• Backed by billions of dollars of U.S. Government investment

What will it achieve?

Guaranteed right to 
use current and future 

Landsat data 
Any purpose; All users in Indo-Pac

Streamlined access 
to data fit for 

Australia and region
Collect and downlink priority

New science, analytics 
and technology that 

drive impact
Including towards the National 
Science and Research Priorities

Platform for Indo-
Pacific engagement

Including commercial and 
scientific partnerships

Deeper First 
Nations science, 

skills and tech 
partnerships

Opportunities for 
the Alice Springs 

region

More sustainable Landsat program Investment in Australian capability

The Hon Madeleine King MP, Minister for Resources and 
Northern Australia and Dr  David Applegate,  Director of USGS 
Mar 2024 in Washington, D.C.

Alison Rose, Chief of Space Division, Geoscience Australia 
and Darcee Killpack, a/g Associate Director of USGS
Aug 2024 in Washington, D.C.

Senator the Hon Penny Wong, Minister for Foreign Affairs, and Antony Blinken, 
US Secretary of State.  Aug 2024 in Washington DC
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Enhanced Alice Springs 
Ground Station 

Capability
Ka/X/S-band, highly 

redundant

First Nations Technical 
Training and Research 

Programs
Including ground station skills

Permanent operational 
instrumented cal/val 

facilities
2 in Aus, 1 in Pacific

Indo-Pacific Regional 
Data Hub

Landsat, Sentinel and other  
high-quality trusted data

Operational Data 
Quality and Integrity 
Monitoring Facility
Foreign government and 

commercial missions

New, open, science and 
next-generation 

analytics technology
Including AI

Field data collection 
programs

 Training and validation data

Interoperability 
engagement and uplift

 Including through CEOS

Landsat Next Partnership: Key elements
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Earth Observation Data - Value Creation Potential

Source: Amplifying the 
Global Value of Earth 
Observation - Insight 
Report (May 2024)

❖ Value creation results 
from analysis and 
application of EO data.

 
❖ From 2023 to 2030, 

future growth in North 
America and Europe 
projected to be 
steady.

❖ The Asia Pacific region 
projected to capture 
the largest share of 
value with a potential 
of $315 billion.
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Quality, consistency, and trust in Earth observation data have been recurrent 
themes in recent studies of the sector. 

Quality Assurance Trust and Consistency
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Coincident satellite overpasses: Landsat 8 / 9 under fly campaign

Byrne, G.; Broomhall, M.; Walsh, A.J.; Thankappan, M.; Hay, E.; Li, F.; McAtee, B.; Garcia, R.; Anstee, J.; Kerrisk, G.; et al. Validating Digital Earth Australia NBART for the Landsat 9 Underfly 
of Landsat 8. Remote Sens. 2024, 16, 1233. https://doi.org/10.3390/rs16071233 

Drone based measurements

Ground based measurements

Measurement locations

Data match-up

L8/9 Under fly

https://doi.org/10.3390/rs16071233
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Alternative approach to field data collection for SR validation

• Our continental SR validation campaigns relied on teams undertaking field 
measurements over specific sites at the time of satellite overpass. We still use 
fixed sites to test equipment and protocols, while this approach has advantages, 
we have been exploring other approaches.

• With two Landsat satellites (8/9) and two Sentinel-2 satellites (A/B), there are 
areas where the Landsat and Sentinel-2 swaths overlap.

Landsat 8 / 9 Sentinel-2 A / B
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Validation transects in satellite overlap areas

• Overlap zones are around 
50km for Landsat and 60km 
for Sentinel-2 in central NSW,  
up to 24 matchups are 
possible in a 10-day period. 

• A campaign in June/July 
yielded 11 matchups, weather 
and technical issues restricted 
capture of the full 24 possible 
match-ups.

• Increasingly,  we use teams to 
collect data across these 
overlap zones along transects  
to get the most out of field 
validation data collection.
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National Spectral Database

• Access to the field data from the National Spectral Database 
https://knowledge.dea.ga.gov.au/data/product/australian-national-spectral-database/  

https://knowledge.dea.ga.gov.au/data/product/australian-national-spectral-database/
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New capability for field spectroscopy

Manual field spectroscopy UAV based field spectroscopy.
Advantages
• Can be deployed over almost any surface 
• Repeatable measurements
• Configurable measurement protocols  
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Queensland Corner Reflector Array (QCRA) - Support for FRM4SAR

VH-RODA 2023 Workshop   27 - 30 November 2023 | ESA – ESRIN | Frascati (RM), Italy

• Geoscience Australia operates 
the QCRA, 40 CRs spread over 
100km x 100km in South-east 
Queensland, Australia

• Enables consistency in the 
quality of SAR data from 
multiple sensors, and will be a 
key contribution to the 
SARCalNet initiative

• The QCRA has supported 
calibration of several SAR 
missions including Sentinel-1 
since 2014



© Commonwealth of Australia (Geoscience Australia) 2024

Permanent SAR corner reflectors at Yarragadee

• Yarragadee is one of the few 
fundamental geodetic co-location 
stations in the world.

• One ascending and one descending 
trihedral CRs (1.5m), permanently 
installed in August 2018

• Permanent Yarragadee CR 
coordinates independently verified 
by TSX 3D SAR solution, results 
within 2 cm CR at Yarragadee Geodetic Observatory
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Pandora – Support for FRM4AQ

• Pandora #129 at Alice Springs is part of 
the Pandonia global network supporting 
reference measurements for atmospheric 
composition

• Geoscience Australia has supported the 
operation of the Pandora at Alice Springs 
since 2018 (FRM4AQ)
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Harmonised CEOS GCP Database
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SRIX4VEG - Support for FRM4VEG

VH-RODA 2023 Workshop   27 - 30 November 2023 | ESA – ESRIN | Frascati (RM), Italy

SRIX4VEG Workshop 2 at ESRIN, 
Frascati (23-24 Nov 2023)
• GA and CSIRO supported the 

SRIX4VEG campaigns on UAV-
based protocols for validation 
of surface reflectance products

• SRIX4VEG II field campaign 
was in Australia (March 2024) 

Surface Reflectance Intercomparison for Vegetation (SRIX4VEG) 
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Concept of a Satellite Cross-calibration Radiometer (SCR)

https://www.mdpi.com/2746708 

https://www.mdpi.com/2746708


Further information
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medhavy.thankappan@ga.gov.au

Thank you
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