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Calibration / Validation
• Ground based infrastructure
• EO Data Calibration / Validation
• Australian Geoscience Data Cube

International Collaboration
• CEOS Agencies, EC, GEO, UN
• Copernicus Regional Data Hub

Geoscience Australia
Report on Cal/Val Activities
WGCV Plenary # 40Outline
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Earth Observation at Geoscience 
Australia

Aim: Improve the frequency, reliability, quality and impact of Earth 
observations for Australia

Geoscience Australia (working with BoM and 
CSIRO) continues to implement the National Earth 
Observations from Space Infrastructure Plan 
endorsed by the Government in 2013. Uses a 
national governance framework to coordinate and 
target national EO priorities, including engagement 
with international satellite operators, facilitating 
scientific collaboration, and promoting better 
preparation for new EO data streams.
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An array of 40 CRs of 1.5, 
2.0 and 2.5m sizes has 
been permanently installed 
in Queensland

Some CRs characterised to 
support SAR calibration; 
2.0m / 2.5m CRs deployed 
for calibration of ALOS-2; 
flexibility to support specific 
missions

Tests with data from ALOS-
2, COSMO-SkyMed, 
Radarsat-2, RISAT-
1,TerraSAR-X, and 
Sentinel-1

Australian Corner Reflectors for SAR Calibration

http://www.tandfonline.com/doi/full/10.1080/08120099.2015.1040073#.Vim8lvmqpBc
Link to paper with details of CR coordinates:

http://www.tandfonline.com/doi/full/10.1080/08120099.2015.1040073#.Vim8lvmqpBc
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Sentinel-1 Calibration

Sentinel-1A 
radiometric and 
geometric calibration 
using the CRs (results 
were reported at the 
CEOS SAR 2015 
Workshop, ESTEC)

Radiometric stability 
of CRs assessed for 
VV and HH

Geometric calibration: 
IW/SM scatter similar; 
some observed 
anomalies being 
investigated
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Australian CR array 
details are in the 
CEOS SAR 
Subgroup point and 
distributed targets 
database

http://sarcv.ceos.org/
targets/

CEOS Point and Distributed Targets 
Database

http://sarcv.ceos.org/targets/
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Ground-based Instruments for Optical 
Calibration 

Proposal to host ground-based 
instruments (two Pandora 
Spectrometers) for the European 
Space Agency

Spectrometers will support 
calibration of optical missions 
through profile measurement of 
atmospheric constituents and sun / 
sky irradiance

Geoscience Australia will work with 
ESA and local stakeholders to install 
and operate the instruments
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(b) SRTM30

(a) No correction

Calibration of all Landsat data 
collections at GA to Surface 
reflectance (terrain illumination 
correction to be rolled out soon)

Commenced work on Sentinel-2 
surface reflectance products for 
time series analysis, including:

- atmospheric correction
- normalization to nadir view, 
and 45 degree solar angle
- terrain illumination correction

Work on Himawari-8 data being 
progressed through collaboration 
within the EO community

Corrections, Calibration / Validation of EO Data, 
Products
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Development of Aus-SPECCHIO, a 
spectroscopy database, was led by 
University of Wollongong (UoW); a 
resource for calibration / validation

Proposal to migrate Aus-
SPECCHIO from UoW to GA is 
currently under consideration

Long-term management plan is 
aligned with GA’s role as the 
custodian of national EO datasets

National Spectroscopy Database / National Field 
Spectrometer Loan Facility

GA operates a Field 
Spectrometer Loan Facility to 
support spectral field data 
collection

Support for TERN, IMOS 
work on calibration validation
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Australian Geoscience Data Cube 
(AGDC)

Transformational capability for data-
intensive applications; collaboration 
between GA, CSIRO and NCI; 

Earth Observation data are calibrated 
to surface reflectance observations and 
to a standard spatial grid framework

Consistent data standard + high speed 
processing access in the AGDC 
enables rapid continent-scale analyses 
through time Lake Eyre from February to June 2011

International Journal of Digital Earth - Rapid, high-resolution detection of environmental change over continental scales from 
satellite data – the Earth Observation Data Cube, A. Lewis et al 2015
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Water Observations from Space (WOfS)

Remote Sensing of Environment - Water observations from space: Mapping surface water from 25years of Landsat imagery across Australia
N. Mueller et al  2015

http://www.ga.gov.au/scientific-topics/hazards/flood/wofs
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Water Body Perenniality: Menindee Lakes 
NSW

Poor information on 
perenniality of water bodies 
in arid areas of Australia

WOfS provides a 
mechanism to assess the 
perenniality of all detectable 
water bodies 

Previously the Menindee 
Lakes system was mapped 
as “non-perennial” 

WOfS shows the variation in 
perenniality of the system
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Water Level: Menindee Lakes

Surface area of lakes 
measured by WOfS can 
be compared with the in-
situ measurements of 
water level

Example of Lake 
Pamamaroo, the most 
permanent of the 
Menindee Lakes system 

Comparison for length of 
time that lake level 
measurements were 
available (1997 to 2013)
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2004 2014

Change in Agricultural 
Practices

Cropping Trees approaching crown closure
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Mapping Mangrove Changes (over 25 
years)

Vegetation advance (Red)                  Vegetation retreat (Blue)
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Low 
Tide

High 
Tide

Synthetic Median Composite of Landsat 
Surface Reflectance (1995-2015)

Kimberly, 
Western 
Australia
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Satellite Radar Interferometry

Monitoring regions where resource extraction may cause  
subsidence (e.g. Surat Basin, QLD; southern NSW coalfield) 
For more information: insar@ga.gov.au
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EC/ESA – High level agreement for 
cooperation on Copernicus Programme

USGS – Collaboration on the AGDC; 
joint GA-USGS work plan

NASA – GA, CSIRO collaborating to 
deliver ‘KenyaCube’ for GFOI 
/GEOGLAM)

UK SA Catapult / UKSA – Demonstrator 
for SAR data applications

GEO – GA represented on ExCom; land 
cover, agriculture CoP

UNDP – EO based input for Sustainable 
Development Goals

International Collaboration
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Regional Copernicus Data 
Hub

‘Team Australia’ approach to:

• Support government information 
requirements

• Support the broader objective of enhancing 
access to satellite Earth observation data by 
research, industry and community

• Facilitate collaboration between Australians, 
Europeans and inhabitants of the South-East 
Asia-South Pacific region in exploitation of 
Earth observation data

• Benefits for: Australia, the region, 
EC/ESA/EUMETSAT, and the global satellite 
EO community

PartnersConsortium CollaboratorsSupporting

All Sentinel Products For
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Questions

medhavy.thankappan@ga.gov.au


