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Australian SAR calibration targets

Yarragadee Geodetic Observatory 
(GA)

Queensland Corner Reflector Array 
(GA)

Antarctic opportunities 
(AAD/CSIRO)
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Queensland Corner Reflector Array

• QCRA established by GA in November 2014

• Unique array with 40 sites each with 
triangular CR spread across 130x130 km area

• Orientations have been constant since 
establishment, supporting tasking on 
ascending-passes

• Sporadic maintenance campaigns, last 
undertaken in May 2023

SB41 before/after maintenance in May 2023
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Queensland Corner Reflector Array

• Last geodetic survey was undertaken in 2018, with 
positions and orientations published in 2020 →

http://dx.doi.org/10.11636/Record.2020.034 

http://dx.doi.org/10.11636/Record.2020.034
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SARCalNet submission

• GA and CSIRO are highly supportive of the 
SARCalNet initiative.

• We still intend to submit both the QCRA 
and Yarragadee targets for inclusion in 
SARCalNet

https://www.sarcalnet.org/

CR at GA’s Yarragadee 

Geodetic Observatory



Antarctic corner reflectors
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RADARSAT-1 1997 mosaic, Patel et. al 2019

• AAD is exploring the procurement of new corner 
reflector targets

• Potential permanent installs at 3 Antarctic bases 
plus the Macquarie Island base at 54⁰S

• Intent to support L-band radiometric calibration

• Issues: target robustness, radome, longevity

VERQUIN example CONAE example



Case study: Casey Station

Casey Research Station – Image Credit: Justin Chambers

• AAD were keen to redeploy a CR (that was sent 
to Casey for a Danish experiment in 2024) to 
support NISAR post-launch calibration

• CSIRO assisted in finding deployment locations



Case study: Casey Station

• We tasked NovaSAR-1 (S-band) images over 
Casey station in Stripmap mode with various 
viewing geometries

23/05/2023

21/05/2023

29/05/2023

Casey



• We undertook desktop analysis of the images 
(first processed to NRB ARD spec) in Jan 2024

• Backscatter statistics are gaussian in the 
Extended Station Limits area with means from 
-8 to -10 dB across 4 images

• We found a smaller area (100m x 100m) with 
lower backscatter (mean -10 to -11 dB) that we 
recommended to AAD for further investigation

Case study: Casey Station
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2 14/05/2023 6.94 -8.39 -22.58 3.54 12867 -2.19 -10.15 -17.72 2.57 1284 
3 21/05/2023 9.95 -10.19 -50.33 4.00 12869 0.82 -11.36 -23.67 3.66 1286 
4 23/05/2023 4.38 -9.70 -30.79 3.72 12873 0.97 -11.39 -22.49 3.42 1286 
5 29/05/2023 5.26 -8.81 -21.53 3.43 12867 -5.22 -10.79 -20.74 2.41 1284 

 



Heard Island corner reflectors
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• AAD hoping to establish a geometric calibration 
network on Heard Island to support remote 
management using SAR and optical sensors.

• AAD last visited Heard Island in 2003/4!

• Considering different target designs including 
DBST and Top Hats – any thoughts?!

Slovak DBST example GNSS monument as Top hat



• Developed as a low-cost SAR technology 
demonstrator by SSTL and Airbus funded 
by UK Space Agency, launched in 2018

• In 2017, CSIRO acquired a 10% share in 
acquisition and tasking capacity for 7 years

• This is Australia’s first-ever sovereign 
civilian EO satellite capability 

NovaSAR-1

Parameter Value

Imaging frequency band 3.1-3.3GHz (S-band)

Antenna Microstrip patch phased array (3m x 1m)

No. of phase centers 18

Peak RF power 1.8kW

Polarisations HH, HV, VV

Imaging polarization Single, dual, tri- or quad polar

Design life 7 years

Mass <400kg

Optimum orbit 583km

Propulsion system Xenon

Payload duty cycle 2-4min per orbit

Payload data memory Up to 544GBytes

Downlink rate 400Mbps

TTC frequency band
S-band

(2025-2110MHz, 2200-2290MHz)

Downlink frequency band X-band (8.025-8.4GHz)



• CSIRO has priority tasking over Australia and its near-shore waters.

• But can task anywhere globally

NovaSAR-1



NovaSAR-1 Tasking Requests

https://www.csiro.au/en/about/facilities-collections/NovaSAR-1/image-request

https://www.csiro.au/en/about/facilities-collections/NovaSAR-1/image-request

New NovaSAR-1 image tasking can be requested at any 
time using our simple online form

Requests are assessed on:

- Scope & Feasibility (AOI size, timeframes and selected 
mode)

- Clashes with capacity share partners or existing projects

https://www.csiro.au/en/about/facilities-
collections/NovaSAR-1/image-request

https://www.csiro.au/en/about/facilities-collections/NovaSAR-1/image-request
https://www.csiro.au/en/about/facilities-collections/NovaSAR-1/image-request


NovaSAR-1 Data Hub

https://data.novasar.csiro.au/#/home

5300+ L1 
products

2800+ CEOS-
ARD NRB 
products 

.

https://data.novasar.csiro.au/#/home


NovaSAR-1 Data Hub

  Australian  ureau  f Sta s cs   e  a es  Micr s     a inf    pen  laces   penStreetMap  T  T     enrin
   ered b   in 

  5

54

  

  

  

 

 

5

5

4

4

 

  

 

 

 

 

 

 

 
 

 

 

As of 12 September 2024: 

656 users registered 

from across 49 countries. 

375 of these are Australian

52



NovaSAR-1 CEOS ARD

All archive NovaSAR-1 
SCD (excluding Maritime 

mode) and GRD data 
acquired in Australian 

region have been 
processed into ARD

Submitted CSIRO self-
assessment for CEOS-ARD 
NRB PFS v5.5 compliance 
review to CEOS in August 

2023 

CEOS Review results were 
released on 5 October 

2023: 14 CSIRO NovaSAR-
1 NRB products have 

been evaluated as CEOS-
ARD compliant at the 

threshold level

On 21 March 2024, the 
processed archive 

completed ingestion to 
the data hub and the 
AWS processing was 
integrated into the 
NovaSAR-1 image 
processing chain 



NovaSAR-1 CEOS ARD

HH Source Beta0 Gamma0-RTC

• Sample of NovaSAR-1 ARD Processing for Acquisition 39919:



National Mosaic and EASI

• We completely mapped Australia with NovaSAR-1 tri-pol data between 2020 and 2023

https://map.csiro.easi-eo.solutions/

https://map.csiro.easi-eo.solutions/
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NovaSAR MosaicNovaSAR Data hubNovaSAR-1 TaskingQueensland Corner 
Reflector Array
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