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Australia is one of largest users in the world of
EO Data (incl. imaging spectrometry)

in Australia

Airborne Systems
and new sensor
Technologies;
Hymap HSI build

Low-, and medium spatial resolution,

high temporal resolution
Satellite Measurements
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The Senate

Lost in Space? Setting a new direction for
Australia's space science and industry sector

November 2008

AN AUSTRALIAN STRATEGIC PLAN
FOR EARTH OBSERVATIONS FROM SPACE

Process of gathering quantitative evidence for new Space

July 2009
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A National Space Policy:
Views from the Earth Observation Community

MAY 2010

ANALYSIS OF AUSTRALIAN GOVERNMENT SPACE ACTIVITIES

The economic value of earth
observation from space

Areview of the value fo Ausiraiia
of Earth ctservation from space
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# september 2010

Policy formulation and associated coordination

Australian Government

Earth Observations from Space (EOS)
National Infrastructure

Priorities for Australia’s Space Policy

DRAFT V2.6

9 JUNE 2011

2011

Continuity of Earth Observation
Data for Australia

Operational Requirements to 2015 for Lands, Coasts and Oceans
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Australian Government Australian Government

National Space Policy

Continuity of Earth Observation Data for Australia:
Research and Development Dependencies to 2020

National Earth Observations
from Space Infrastructure Plan



Major Advances in National Space Policy

* New Policy endorsed by federal cabinet, and currently undergoing
state-, & community consultation

e Acknowledges the importance of EO to Australia’s economy and wellbeing, as
well as critical dependencies in EO data.

e Initiates establishment of high-level inter-agency coordination committees
for EO data coordination and new infrastructure investment

e New National Plan for Earth Observation Infrastructure will stimulate future
coordinated investment into downlink stations, data processing, archival, cal/
val and sensor-development. Leverages off-current infrastructure
investments into Terrestrial and Marine Observation Networks, as well as
high-performance computational and network infrastructure.

e Possible international partnerships and co-investment opportunities (in
progress).




Study Objectives

iy
‘IIIIII e Determine importance EOS data in support

CSIRO

of R&D project needs

 |dentify role and magnitude of R&D effort,
in support of operational government or
commercial programs

Identify EOS missions and priority data types
of special importance to the R&D sector.

Identify current relationships, space agency
data providers and other research partners,
are a priority

Highlight opportunities for potential
expansion of national/international
collaborations and partnerships

Identify ways in which the Australian EO
R&D sector can contribute and support

Continuity of Earth Observation Data for Australia: foreign programs (eg. Cal/Val, science team
Research and Development Dependencies to 2020 members, processing, etc.).

Provide likely EOS access scenarios and
continuity risks which face the R&D sector,
and offer contingency scenarios

Report available via: www.space.gov.au




Priority Data Types based on No. of Projects in Survey

a. Satellite Data
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Priority Data Types: Satellite Supply Continuity Risk & Key providers*

Table 5-9
5- Predomi t
Priority EO Data Year Current key providers Future key providers FESSEEEE
continuity .. o Latency
Type . (and missions) (and missions) .
risk Requirement
ESA/EC (Sentinel-3 series)
NASA (MODIS)
Optical: L
i NOAA/EUMETSAT (AVHRR) et e Hours/Weeks
Resolution IMA (MTSAT serles) JAXA {GCOM-C series)
IMA (MTSAT serles)
Optical: Medium USGS (LDCM)
USGS (Landsat-5/7 D k
Resolution s ESA/EC (Sentinel-2 series) Sl
USA & European commercial
Optical: High USA commercial providers providers Days/Weeks
Resolution (Worldview, GeaEye) (Worldview, GeaEye, Plelades)
Airborne operators
. ESA (Enylsat) ESA/EC (Sentinel-1 series)
SAR: C-band CSA (Rad ] €SA (Rad & REM) Weeks
SAR: L-band i CONAE-ASI (SAOCOM-1A) Weeks
JAXA (ALOS-2)
SAR: X-band ASI {COSMO-Skymed) ASI (COSMO-Skymed series) Weeks
DLR (IerraSAB-X) DLR (IerraSAB-X series)
JAXA/NASA (GCOM-W series)
NASA (Aqua - just concluded) NASA (GPM, Aquarius, SMAP)
Passive Microwave il L ) Hours
Radiomets JAXA/NASA (TRMM) ESA (SMOS)
! ESA (SMOS) ISRO (Megha:Tropiaues.
RISAT-3)
T EUMETSAT-NOAA (Jason serles) EUMETSAT-NOAA (lason series) e
E ESA (Enylsat) ESA/EC (Sentinel-3 serles)
DLR (EnMAER)
HV?:EO::"B' NASA (£0-1) ASI (PRISMA) Weeks
gery METI/JAXA (ALOS-3)
Lidar NASA (CALIPSO) ESA/IAXA (EarthCARE) Weeks
Ocean Colour NASA (MODIS) ISR(‘) (OCE;N;‘;:)“] Hours
ISRO (OCEANSAT)
NOAA (NPP/IPSS series)

*Based on number of
projects using the
data type not data
volume or size/impact
of project




Australia International Collaborations & Partnerships

*By virtue of our geography, Australia offers a “clean”,
southern hemisphere atmosphere, access to Antarctica
and many pristine coastal waters for use in validation of
algorithms and level 2,3, 4 products.

eExtensive experience in Applications Development, as
demonstrated during NASA EO-1 Science Validation Team | ....c.........
participation and other field campaigns, and ongoing use —
of Hyperion data.

eRadiometric calibration/validation laboratories and
field instrumentation: Part of federal research
infrastructure programs (e.g. TERN, IMOS, etc.)




Australia International Collaborations & Partnerships (2)

*A National Satellite Calibration Working Group,
supported by DIISRTE SPU, CSIRO and Geosciece Australia

eScience-quality data sharing/exchange of field in-situ,
airborne hyperspectral (Hymap, Spechim) and lidar data
collected by TERN, IMOS and other programs —links to —

NEON and HysplIRI preparatory program. j. |

e Direct-readout capabilities, and processing via planned
upgrades in dual-pol X-, Ka-band stations (Hobart &
Darwin)

e Future mission partnerships & co-investment into
sensors???

. O




Current Satellite Reception Facilities
& National Data Networks

* Facilities will come online in late
2012-early 2013 in Darwin, with
dual-pol X-band and future Ka-
band downlink

« Science program on satellite —
ground lidar communications

* Interconnected national
broadband to international data
centres

« Mass-data processing R&D




Post-launch Satellite Testing & Validation — e.g. Lake Frome, South Australia
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Australian Hyperion Swaths 2001 - 2011
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Processing by:
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Several Radiometric and Coastal e

CAL/Val Sites

Broome

Lake Argyle
Vicarious calibration
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Sites Cover Large Variety of Ecosystem Types and TE% AusCover

Coastal Water Quality for Algorithm Development/Validation
(across TERN Supersites, IMOS Sites and other cal/val Sites)

Spinifex Hummock G(asslan

Acacia Shrubland

Tussock Grassland

Data SIO, NOAA, U.S. Navy, NGA, GEBCO

2584 km © 2011 Cnes/Spot Image
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Landscape Systems & Trends| Mike Grundy | Page 15




9 Coastal Reference Stations

* Bio-optical instrumentation and monthly sampling at 9 moorings to
provide sustained observation of key bio-optical variables for
Australia's shelf waters:

e WQMs
— Chlorophyll-a fluorescence
— Backscattering at 700 nm

Darwin #

e EcoTriplets w
. /\ Yongala #
— CDOM fluorescence Ningaloo
— Backscattering at 440 and 550nm f/ " S
. \ North
e Monthly sampling for : @\ . Stlra(lzc‘irbrdoke
) slan
- Ehytoplankton pigments }Rottnest 'S-*/f_/‘\ ) e f
y HPLC et VY,
) Esperance # =2 ¢ *
— total suspended solids Kangaroo ,s_#l\ ve Sydney ™ #
(organic and mineral fractions) 0
— Nutrients

Maria Is.* # +

— TOC, DOC and POC
* WQMs and sampling active since 2009

CSIRO



Sketch of LICO facility

Above-water *CIMEL SeaPRISM

. radiometry eSatlantic HyperOCR
Met station

*Power supply

*UPS
Instrument eNextG Router
eLinux Server
*\WETLabs DAPCS
*PC controller
eAutomated winch

=== TR T
*WETLabs WQM
Underwater *WETLabs CDOM fluorometer.
optics *WETLabs ac-s

*WETLabs BB9 . %




Next Steps: Establishment of a “New Satellite Preparatory
Program (NSPP)”, across CSIRO and Partners

* National Satellite CAL/Val Working Group (multiple sensor
systems LTM-8, Sentinel-2, EnMAP, Hisui, HysplRI, etc.)

* Coordinated airborne hyperspectral and lidar acquisition
campaigns, across several TERN & IMOS Supersites

* Field Cal/Val Protocol Document & Sample Data Sets

* Hyperion archive processing project (funded by TERN) (initially
2000 scenes for Australia - ongoing)

» Spectral library consolidation across various application domains

* Implementation of high-performance supercomputing facilities for
time-series and high-volume satellite data processing (NCI-
Canberra, Pawsey Centre — WA, etc.)

Earth Ob3i8ration Informatics TCP | Dr Kimberley Clayfield



Thank you

CSIRO Marine and Atmospheric Research
Dr Alex Held

Team Leader Terrestrial Remote Sensing

t +61262465718
e alex.held@csiro.au
W Www.csiro.au/cass
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