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Acknowledgement of Country

I would like to begin by acknowledging the Traditional Custodians of the lands and waters
across Australia on which we work and meet today, and pay my respects to their Elders
past and present.

| extend that respect to Aboriginal and Torres Strait Islander peoples here today.

I specifically acknowledge the traditional custodians of the Quandamooka, Turrbal and
Yugara lands and waters, where | live, work and teach.

| offer my respect to their elders past, present and emerging as we work towards a just,
equitable and reconciled Australia, and one where we recognise and build our shared
knowledge and experiences.

Background - A Guidance Through Time by Quandamooka artists Casey Coolwell and Kyra Mancktelow
for The University of Queensland Reconciliation Action Plan
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- To provide a high level outline of current and planned satellite
earth observation calibration and validation activities, for
visible to middle-infrared (350 — 2500 nm) conducted by the

Australian Earth Observation Community, and supported by
the Australian Space Agency

- Note - Australian Earth Observation Community =
- State/Territory and National Government Agencies
- Defence Agencies
* Private industry (start-up, small-medium enterprise, multi-national:
* Universities
* Others....
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* My biased view of “Earth Observation” Research
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Earth Observation
Australia Inc.

Australian Earth Observation
Community Plan 2026

= 600+ mem be rs iil;::’;l’vf :sfiizt:l information and services for
& - All national + state agencies | E@A ui

- 4 Industry Rep. Groups

5 national priorities of the Plan
to build Australia’s EO capacity
il

Continued National Coordination
Priorities + Actions

Advancing Earth @bservation Forum
. Revised 2021 and 2022 Events

Outcomes: 2017-2021

Implementation from — 2017:

* EOincluded in Research Infrastructure

* Digital Earth Australia

* EO as part of Aust. Space Agency

* EO as part of QLD Space Strategy

* Formal national EO coordination

* Earth Observation for Government
Network

* Advancing EO Forum 2021/22

Advancing Space


http://www.eoa.org.au/
https://www.earthobsforum.org/
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Calibration activities ?

* Pre-launch?
« Post-launch?

« No information provided
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% Australian Government

Geoscience Australia

Geoscience Australia Agency Report
Medhavy Thankappan

medhavy.thankappan@ga.qgov.au

APPLYlNG GEOSClENCE TO AUSTRAUA.S MOST IMPORTANT CHALLENGES (@m © Commonwealth of Australia (Geoscience Australia) 2018


mailto:medhavy.thankappan@ga.gov.au

Continental Surface Reflectance Validation Phase 1 - Status

Data Collection

Site Count L8 S2A S2B
1 Blanchetown - SA 1 1
2 Dharawal - NSW 1 1
3 Dookie - VIC 5 2 2 1
4| Fowler'sGap - NSW 2 1 1 o8
5 Heron Island - QLD 1 1 % 07
6 | Lake George - NSW 10 3 3 4 gose
7| Lake Hume - NSW 1 1 2 051
8| Lake Lefroy - WA 2 1 1 goe
9 Litchfield - NT 1 1 ? 03
10| Mitchell Downs-QLD | 6 2 2 2 £o2
12 Mullion - NSW S 1 2 2 801
11| MNarrabundah-ACT 4 1 2 1 0.0
13 Pinnacles - WA 10 3 5 2
14 Winton - QLD 6 2 2 2

Total 55 18 23 14

@:;XBEU\:%“E’ % Curtin University

O g,

Remo te Sensing

) Commonwealth of Australia
(Geoscience Australia) 2018
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SR Validation - Phase 1 Wrap up

Australian bushfires -

Java VM (JRE 1.6)

SPECCHIO App
Pure Java

and COVID ™

impacted on field PR p— = 5 MysQL

data acquisitions L= }’}. =
DEA - Analysis Ready Data E MySQL Database Server

P U bl |S h P h ase 1 Phase 1 Validation Project ARSI

: , Qare || 2o ]
technical data , GIS | ==z
summary report

Establish National
Spectral Database Technical Data Summary
and publish field
spectral data

Guy Byrne, Andrew Walsh, Medhavy Thankappan, Mark Broomhall and Eric Hay

GEOSCIENCE AUSTRALIA et



Validation with Flame Spectrometer mounted on Drone

Ground - ASD 10m Drone - Flame 10m Drone - Flame 2m

Local drone based

spectrometer trials were o M ol AKIE
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North Australian Satellite VValidation Facility (NASVF)

located in the monsoonal north of Australia approx. 80km south of Darwin

operational:

«canopy/understorey Leaf Area Index (LAI) + Cover (automated + regular campaigns)
«soil moisture/temperature sensor network

«top-of-canopy radiance/reflectance (regular campaigns)

in development:
«Fraction Absorbed Photosynthetic Active Radiation (FAPAR) sensor network
«Sky camera

«atmospheric particulate matter (PM1, PM2.5, PM4, PM10)

«total column atmospheric water vapour
«aerosol optical thickness

ancillary:
orainfall
.temperature
humidity

Contact:
Dr Stefan W Maier

https://www.ozcalval.org
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National Collaborative Research Infrastructure

The NCRIS Map

Facilities and projects across Australia

The National Collaborative Research Infrastructure Strategy (NCRIS) supports the Australian research community through a netweork of world-class research infrastructure in locations across the

country. Explore the map to see where facilities and projects are located, and how they contribute to Australia's research excellence.

Search Singapore

ANSTO Nuclear Science Faciliti... «

Papua New
Guinea

Astronomy Australia «

Atlas of Living Australia «

Auscope «

Australian Centre for Disease P... «

Australian National Fabrication... «

Australian Plant Phenomics Fa...

Australian Research Data Com... <

Australian Urban Research Infr... <



https://2021nriroadmap.dese.gov.au/

R e

National Collaborative Research Infrastructure
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‘@‘ Digital Earth
Y AUSTRALIA

Goneimes Austratio

« About Products v Projects Open Data Cube News & Resources Contact Us

WHAT IS A
HOTSPOT?

DEA Coastlines Digital Earth Australia Hotspots DEA Waterbodies

High and Low Tide Composites

National Intertidal Digital Elevation
Model

Fractional Cover Water Observations from Space

Dynamic Land Cover Dataset
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including; biophysical data, IBRA regions, state and national sampling sites,
(active and historic), USGS test sites, data archives and portals, image
archives (satellite and airborne) WRS and DEA tile boundaries.

Australian Government

Geoscience Australia



"  Current Australia’s L |
Ocean Colour Radiometry

Cal/val activities

David Antoine, Curtin University
Thomas Schroeder, CSIRO O&A
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algorithms applied on 6 108 pixels using Pawsey computing resources and the Australia “Copernicus data Hub”



In-situ profiling mooring for ocean colour cal/val

Deployment of the WETLabs Thetis moored profiler

near Rottnest Island, off the coast of Perth, Australia.
R .

5 2017-09-16 2018-03-06
0O | —e— Thetis| ¢8| —e— Thetis
= —— OLCl | [ES —e— OLCI
g3 g
23 23 |
2 g
System provides real-time data of 25 22
optical properties, environmental g _ \\ S _ \‘\
o | '-7_%':_‘ i i 8 - : . D ———}
parameters and phytoplankton S0 560 80 700 S 400 500 600 700
characteristics via a 3G Telemetry Yavelength Wavelenath
system each time it completes a Match-ups between Thetis Satlantic OCR Radiometers and

profile of the water column (60 m  Sentinel3—OLCl instrument by Intern student Jorrit Scholze.
bOttom depth) . ‘ Australian Government /‘

TR Australian Research Council

% ﬂ Curtin University




IMOS Ocean Colour Validation

Contact: Thomas.Schroeder@csiro.au

Sub-facility generates daily Level-3 (gridded) ocean colour products from MODIS-Aqua and VIIRS

Product validation using IMOS Bio-optical Database — freely available via AODN

Match-up are separated into Optical Water Types (Moore et al. 2009)

Annual validation reports

/ @ Open Accessto Ocean... X | +

A (€)®U a | hups//portalaodn.orgau/search | @ |[Q search

o Open Access to Ocean Data

Australian Ocean Data Network

3 Download

! 1item(s)

Step 2: Create a Subset &

Spatial N [emer
Bounding Box v W enter E |enter
Reset

'O Reset s

IMOS - SRS Bio-optical database of Australian Waters %
(SRS-OC-BODBAW) Sub-Facility

Subset  Info  Layer
Temporal
From | Min 3@ DReset

To Max B OReser

Others

Cruise Identifier

Al v

Data Type

Vessel Name

Al v

Contact (| Acknowledgement (2 | Disclaimer (7| AODN (7| IMOS 7| Contributing 7

@ (=]

=]

Percent of observations

1 |
— N=833
- Bin=0.1 (log scale)
- OdCl
0. 01

1.0
Chl-a concentration (mg m‘ﬁ

B In situ |__
== 2018 OC| —

T

\JIMOS Integrated Marine Observing Systern
Ocean Colour Sub-Facility

Ocean Colour Validation Report

2017-18

Bio-Optical Data Base o

Chiorophyll-a

|
ocl (v2018)

In-situ Chia (mg m™)

Prepared by
Thomas Schroeder, Jenny Lovell, Edward King, Lesley Clementson, Roger Scott

CSIRO Oceans and Atmosphere
June 2018




Overview above-water

Measurements
eather

Station
Temperature
Pressure
Humidity
(A) Dew point

Wind speed

Satlantic

Spectral

irradiance

SeaPRISM (7
wavelengths) il
Water-leaving
radiance

Aerosol optical
thickness

Aerosol absorption
Aerosol size
distribution
Refractive index
Single scattering
albedo
Phasefunction
Water vapor

Contact: Thomas.Schroeder@csiro.au



Overview in-water optical measurements

Automatic winch controller

WetStar fluorometer keeps cage at a constant depth

CDOM absorption
Chlorophyll-a
Uranine

wQv

Temperature

Salinity

Depth

Dissolved oxygen
Turbidity

Back scattering
Chlorophyll fluorescence

Total absorption
Total attenuation

Network enabled
real-time data

logger BB9 (9 wavelengths)

Back-scattering

ACs switching unit
(filtered/unfiltered)

Fortnightly servicing and water sampling \ R 4
optimized for satellite match-ups \ %

Contact: Thofmas.Schroeder @csifo:

/ { v .



Lucinda Jetty — bio-optical relationships

Proxies to derive continuous concentration time series
O AC-S72 O AC-S72 AC-S116 O AC-590

401
3o, R?=0.917 (N =2093) P
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¢,(700) (m™ turbidity (NTU) WQM

Relationship between attenuation (AC-s) and lab TSS used to calculate TSS from WQM

In addition regression of AC-s absorption at 678 nm vs HPLC chlorophyll.

Relationships will be used to derive a continuous time water quality series of TSS and chlorophyll-a
from in-water optical AC-s and WQM measurements.

EE _




G

TSS 1.17-35.7 g m?3
CDOM 0.22-6.35 mg m*3

Chl-a  0.01-0.49 m*

Tidal elevation [m]
|‘i"iIl"|!\J'\"|"1'ﬂ'\l"-“‘w‘“""‘-“"“”"ﬂ 4N
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14645 1485 146.5!

(Image credit M. Baird)

_ R "~ (Image credit®:Boadle)
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QUALITY ASSURANCE FOR EARTH OBSERVATION SATELLITES




AusCalval:

Establishing Australia as a Global Leader in Delivering Quality Assured Satellite Earth

Observation Data
This strategy has four components:

1. acoordination body to oversee operations, communication and access
to data, facilities and expertise;

2. acomprehensive, operational and research network of calibration and
validation facilities across Australia;

3. anopen source suite of quality assurance tools leading to a data
integrity monitoring service for all satellite operators; and,

4. an Australian owned and operated series of Satellite Cross-Calibration
Radiometers to provide improved accuracy and consistency between
optical satellites.

AN INITIATIVE OF
THE AUSTRALIAN

EARTH OBSERVATION
COMMUNITY
27 MAY 2021

~.

EQA o™ FRONTIER: SAT*

Cocpwties Feusoeen Cars


https://frontiersi.com.au/auscalval/

EXISTING AND PROPOSED CALIBRATION AND VALIDATION SITES

Type

Existing site

New site

Radar sensors

Site 1: QLD Corner Reflector Array

Site 2: NT Alice Springs or Woomera corner reflector
network

Optical sensors

Site 3: WA Pinnacles Medium Spatial
Resolution Bright Optical Vicarious
Calibration

Site 4: WA Lake Lefroy Medium Resolution
Bright Optical Vicarious Calibration Site

Site 5: Mational Optical Calibration
Laboratory Facility

Site &: Optical Coarse Spatial Resolution Vicarious
Calibration Site

Site 7: CORIQ: Cofter Reservoir Inland Observatory
(optical dark target)

Geometric Site 8: NT Alice Springs geometric calibration facility
calibration
Above and Site 9: QLD Lucinda Jetty Coastal Site 10: TAS Bruny Island Aquatic Target
;;g;it}ikal Observatory Site 11: AguaWatch In-5itu Sensor Network
properties Site 12: NT Darwin Harbour Aguatic Target
Site 13: Rottnest Island blue water site

Atmospheric Site 14: AeroSpan Network (Internationally Site 16: Terrestrial Mumerical Weather Prediction
Composition AERONET) validation

Site 15: Total Carbon Column Observing

MNetwork TCCON
Terrestrial Site 17: Terrestrial Ecosystem Research
landscapes/ MNetwork (TERN) SuperSites and associated
vegetation sites

Site 18: Cosmic Probe (CosmOz) Metwork

Site 19: OzFlux Network

Site 20: Endorsement of Australian sites for

the Global Forest Biomass Reference System
Ocean Site 21: IMOS

Site 22: SWOT (Bass Strait)

Site 23: Ocean Mumerical Weather Prediction
validation

Site 24: SWOT (GBR/SOFS/Albany)
Site 25: SWOT (Mawson)

AusCalVal

AN INITIATIVE OF
THE AUSTRALIAN

EARTH OBSERVATION
COMMUNITY
27 MAY 2021



https://frontiersi.com.au/auscalval/

- Australian Government

(Geoscience Australia

Satellite Cross-Calibration Radiometers (SCR)

Presentation to Surface Biology and Geology (SBG) Calibration and Validation
Working Group (CVWG)

30 July 2021
Dr David Hudson

USGS : ‘. :+e Australian b
.-.., Space Agency Australian Govcrnment

Geoscience Australia

&

AFPLYING GEOSC ENGE TO AUSTRALINS MOST IMPCATANT CHALLENGES © Commonwealth of Australia (Geoscience Australia) 2020



Australia’s strategic objectives

Securing our access to Uplifting our satellite Growing our app
data manufacturing capability development industry

GEOSCIENCE AUSTRALIA 09 (ccoutreciiaaiaons”



USGS Concept
* Primary Calibration

Layer

e Transfer CalibrationW |

TRUTHS CLARREOQO Pathfinder

) T

* Imaging Laye




A feasibility study

* University of New South Wales’s Australian
National Concurrent Design Facility (ANCDF)

 From December 2020 to March 2021 a total
of 40 experts from 13 organisations were
consulted or participated in the study

* Finding:
« Sure we could give that a crack
« Be kinda hard though, we might need Do 48 s ite Coe e
Radiometer (SCR) series including potential
h el p to support partner land imaging programs

https://unsw.adfa.edu.au/our-
research/facilities/ancdf

GEOSCIENGE AUSTRALIA [0 ooz’


https://unsw.adfa.edu.au/our-research/facilities/ancdf

SCR Operations Concept Overview

Calibration

sources
(CLARREO-PF,
TRUTHS, Landsat-
8, Landsat-9)

SCR satellites

Coincident Image
Acquisition (+- 20 minutes)

Calibration Source Data SCR Hyperspectral Data

Synthetic Image

NRRREL
¥

Stable and calibrated SCR
ready for transfer

Coincident Image
Acquisition (+- 20
minutes)

SCR satellites

SCR Hyperspectral Data Target Data

Corrections provided to target

Synthetic Image

TRl
$

satellite operator for them to
improve their data

Target satellites
for cross

calibration
Potential targets:

Europe’s Sentinel 2
series (2-4
satellites)

India’s Cartosat,
IRS and
Resourcesat series
(15+ satellites)
South Korea’s
Optical Kompsat
series

Plant’s Doves
(105+ satellites)
Many other private
sector smallsat
constellations
including Maxarr,
BlackSky,
Satellogic,
SpaceWill, Earth-i,
Orbital Sidekick and
LatConnect60
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Australia’s (current) specifications for SCR

100 100
40 60
400-2400 350-2400
10 5
200 410
15 7.5
0.1 0.1
3 2
5 3
0.2 0.2
> 150:1 > 150:1
12 12
Polar-SSO Polar-SSO
550-705 550-705
117 360
Class D Class C
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Australian
Space Agency

Australian Gavernment

Advancing Space

Australian Civil Space Strategy 2019 2028

space.gov.au

Seven interconnected roadmaps

The Civil Space Priority Areas are interconnected, reliant on cross-
cutting technology areas, facilitated by non-technical enabling
activities, and may be applied to many cross-cutting services. The
roadmap for each Civil Space Priority Area detgils the =i

these factors to its implementation. The roadmaps mesous illustrates
the strategic interplay of these important categories.

‘While the Australian Space Agency has an important role as a
partmer, facilitator and regulator, it is the initiative of the space sector
that will drive the pursuit and capture of the identified opportunities.
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Roadmaps nexus
Identifying growth activities

CROSS ITTING
TECHN
AREAS

Position, n:
and timing
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Australian Calibration & Validation Activities
Visible & Infrared Earth Observation:
Status — Planned

Prof. Stuart Phinn

s.phinn@ug.edu.au
WWW.e0d.0org.au
E Earth Observation
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