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Retrospective 2006-2026
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IMOS acknowledges the Traditional Custodians and Elders of the land and
sea on which we work and observe, and recognise them as Australia’s
first marine scientists and carers of sea Country. We pay our respects to
Aboriginal and Torres Strait Islander peoples past and present.
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IMOS Satellite Ocean Colour Sub-facility Cal/Val

Co-leads: Thomas Schroeder (CSIRO), David Antoine (Curtin University)

“\ Curtin University

Validation and production of satellite Ocean Colour products for the wider Austral-Asian region

DALEC on AIMS RV
Solander
En-route Radiometry, AU
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Lucinda Jetty Coastal
Observatory (LJCO)
Fixed Platform, QLD

Rottnest Island NRS
Profiler, MarONet
Bio-optical sampling, WA

Production & validation
of OCR data
Data Repositories, AU
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Bio-optical database
(BODB)
Data Collection, AU
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Operator Curtin

Observations
In-water radiometry
In-water optics

Observations
Above-water radiometry
In-water optics
Biogeochemical samples

Observations
Above-water radiometry

Observations
Biogeochemical samples
(Pigments, TSS, CDOM)
In-water optics

National & International Engagement & Collaborations
eReefs, Digital Earth Australia, BoM, GBRMPA, AIMS, AquaWatch Australia, QLD Government, IMOS Community of Practice & RTT
NASA AERONET-OC, NASA SeaBASS, Sentinel-3 Validation Team OC, EnMAP, FRM4SOC, Copernicus CVS, IOCCG, wider research community

Products

Level 2, 3 products
Sentinel-3 OLCI, VIIRS
SNPP NOAA20, MODIS-A



In a nutshell

“The Ocean Colour Sub-facility
colllects in-situ marine observations that enable the
production and delivery of regionally validated ocean colour products for a
wide range of national and international stakeholders

(research community, public, government and international Space Agencies)”



How did it all start?

* Oct 2006 IMOS Investment Plan submitted — accepted May 2007

Satellite Colour Calibration/Validation (6g) under Australian Ocean Mooring Network
S0.5M to establish and equip 2 sites — co-located with Long Term Reference Stations

NATIONAL COLLABORATIVE

RESEARCH INFRASTRUCTURE STRATEGY

Investment Plan

For the research capability
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How did it all start? Mean Annual Cloud Cover

Based on Satellite Data
ISCCP 1982-2001

* Oct 2006 IMOS Investment Plan submitted — accepted May 2007

Satellite Colour Calibration/Validation (6g) under Australian Ocean Mooring Network ¢'.’.‘ 40-60%
$0.5M to establish and equip 2 sites — co-located with Long Term Reference Stations - ; ‘.--W ol

* Jul 2007 V. Brando Ocean Colour Sub-facility Leader

* Sep 2007 One day meeting with members of the Australian Ocean Colour Community
(AIMS, CUT, UQ, CSIRO) to discuss site selection, sensor and deployment design
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How did it all start?
* Oct 2006 IMOS Investment Plan submitted — accepted May 2007
Satellite Colour Calibration/Validation (6g) under Australian Ocean Mooring Network
S0.5M to establish and equip 2 sites — co-located with Long Term Reference Stations ;—(
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Jul 2007 V. Brando Ocean Colour Sub-facility Leader

Sep 2007 One day meeting with members of the Australian Ocean Colour Community
(AIMS, CUT, UQ, CSIRO) to discuss site selection, sensor and deployment design

Apr 2008 Lucinda identified as suitable cal/val location, instrument procurement started )‘\

Oct 2009 Installation of the IMOS Lucinda Jetty Coastal Observatory
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Ocean Colour enhancement/extension 2009-13

\JIMOS Integrated Marine Observing System

Call for Proposals under the IMOS (EIF) Five Year Strategy:

* Oct 2009 IMOS 5-Year Strategy 2009-13 proposal submitted D TOR OIS~ D Hieaia
Extend and enhance the Australian Mooring Network sub facility, Lucinda
Jetty Coastal Observatory
* Redeveloped early 2010 to incorporate board recommendations better O _—
alignment with Bluewater and Climate Nodes. Proposals should be submitted by 30 October 2009 o:

Tim Moltmann, IMOS Director, University of Tasmania
email: im.moltmann@imos.org.au

* New activities proposed. Almost similar to today’s structure.

Lucinda Jetty Coastal Observatory Sub-Facilities
1) Bio-optical Database for Australian waters (new)
2) Regionally validated Ocean Colour products (new)
3) DALEC (shipborne radiometry) (new)

11d SRS Ocean Colour

National Reference Station Bio-optics (new) 6f ANMN National Reference Stations

Discontinued 2016/17 due to unresolvable technical issues
,- a Integrated::;ﬁ;e
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Lucinda Jetty Coastal Observatory — Challenging early years

02/02/11 1200z 11P YASI [
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- Pl Brando
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Procurement | Tropical Cyclone
Instruments Yasi

v
Testing
Ad-hoc Data Collections

Iﬁ:l:lnda Beach
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2-3 February 2011
Wind gusts up to 185 km/h
Massive tidal swell

Complete loss of the enclosure
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Lucinda Jetty Coastal Observatory — Challenging early years

I I | CSIRO 75% Online Data Visualization
IMOS TERSS | . .
$$$ I | IMOS 25% https://lucinda.it.csiro.au Data access via AODN

| PlBrando L Pl Schroeder O https://portal.aodn.org.au/

2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018

Operational Phase

|

In-water Optics & ‘ e i e [ ' R o '"";'*'“:--i ia3
TERSS Funding Stop :

A 4
New Enclosure Installation Routine Data Collection
IMOS Core Funding Stop Provision to AODN

NCRI§’¢
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| TERSS: Tasmanian Earth Resources Satellite Station, X-band ground station, decommissioned in 2014
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Integrated Marine

Lucinda Jetty Coastal Observatory

555{ IMOS { TERSS —‘— waIHCES o I IMOS >
IMOS 25%

| PlBrando L. Pl Schroeder

(A) 4 (R) Continuous in-water measurements
. Automatic winch control using a
Weather Station depth transducer
. Temperature WetStar fluorometer Keeps optical cage at a constant depth
Surfécg pressure CDOM absorption Water temperature
Humidity Chlorophyll-a
Dew point Uranine
- Wind speed etc Phycoeryhrin
ACs (80 wavelengths)
Path length 10 cm : \
Total absorption 5 ) L wam
Total attenuation S ) Temperature
Satlantic HyperOCR on & SeaPRISM b e T \ N ] Salinity
Solar Tracker N \ ’ : LN g f Chlorophyll fluorescence
e cral | Multi-spectral h P 7\ Depth
I YPeL=3PECtha i Water-leaving radiance DAPCS "
Radiance & irradiance i peflaEEaTea & e DISZOLVEd oxygen
1L . ) E Turbidity
REfELnER I Aerosol optical thickness data logger and scheduler Biick eattefing
' Aerosol absorption =
s i ' Aerosol size distribution
ebcams - . :
0 Refractive index 1 L iy )
Sky and Sea G~ § Single scattering albedo & e e e N > ' BB9 (9 wavelengths) / ~ 1
N Phasefinction . \ By Back-scattering 7
e = 3 Water vapor

Spectral flux | =
Radiative forcing

| EcoTriplet BB2FLWB | v llll!!
CSIRO Back scattering / CSIRO
CDOM fluorescence z :

Continuous atmospheric measurements

20200606 Thomés.Schroeder@

10 instrument deliver 65 data streams/products



IMOS Radiometry Task Team 2016-17 s o Obseing S

Curtln, CS|RO, UTS, BoM, SARD', IMO The IMOS “Radiometry Task Team”

August 2016 - June 2017

* Objective: Evaluate and if needed, improve consistency of radiometric measurements
used in the IMOS and wider bio-optical community through laboratory and field inter-
comparisons

* Sensor temperature was found to have an influence on spectral calibration coefficients
magnitudes. Up to 0.56%/ C blue bands and -0.42%/ C NIR

* Temperature correction for DALEC now routinely implemented by In-situ Marine Optics
Temperature ramp ~15-45 C

UNIVERSITY 0F TECHNOLOGF STONEY

* List of 26 recommendations. Provided justification for on-going support of the Lucinda
Jetty Coastal Observatory.

Final report
30" June 2017

* Continued funding for Curtin to implement specific recommendations.
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Rottnest Island Thetis Profiler Mooring

Autonomous in-water oceanographic profiling system

e 2017 - 2021, oligotrophic-mesotrophic conditions, bottom depth ~60 m

» Temperature, salinity, DO, chlorophyll and CDOM fluorescence, attenuation + absorption,
back scattering 470, 532, and 700 nm, upwelling radiance (nadir) downward irradiance
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Discontinued 2023
due to ongoing
technical issues

Contact:
David.Antoine@curtin.edu.au

. Curtin University

| 2024
Monthly bio-optical
sampling at IMOS NRS

e Started March 2024

e Hyperspectral radiometry,
absorption/attenuation, multi-
spectral backscattering and Chl
fluorescence, plus T/S and sampling
for CDOM absorption




2006 | 2007 | 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2021 | 2022 | 2023 | 2024 2025 | 2026

Addltlonal support prowded by IMOS for the Marine Optical Network (MarONet) buoy

f’” Curtin University’s RSSRG hosts the “Marine Optical Network”
a8 (MarONet), deployed 45 km off Perth, in deep clear waters.
This unigue equipment is the new generation “system vicarious
calibration” (SVC) buoy for the NASA PACE mission
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Lucinda upgrades 2026 (external co-investment) HYPSTAR-SR hyper-spectral radiometer funded by ESA ($150K)
SeaPRISM T-model funded by Landsat-Next USGS/GA ($250K) I
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Regionally validated Ocean Colour Products

Closing the link between in-situ and satellite observations

@

'\Iumos Integrated Marine Observing System

Ocean Colour Sub-Facility

Ocean Colour Validation Report

2015-16

Chiarophyll-a Bio-Optical Data Base

Prepared by
Thomas Schroeder, Jenny Lovell, Edward King, Lesley Clementson, Roger Scott
CSIRO Oceans and Atmosphere
June 2016

Seamless and future-proof
satellite ocean
colour data for Australia

Validation Report

Australia Integrated Marine Observing System (IMOS)
New Technology Proving Scheme
Jenny Lovell!, Thomas Schroeder?, Edward King?, David Antoine?
and Leigh Tyers®
1. CSIRO Environment

2. Curtin University, Remote Sensing and Satellite Research Group
3. The Curtin Institute for Computation

February 2023

IMOS NTP workflow
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Outcomes & Impacts

* IMOS Ocean Colour delivers world-class observations for satellite ocean colour validation and algorithm development
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Outcomes & Impacts

* IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

* In-situ data and validated satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

’ > I
- Integrated Marine
Observing System

CELEBRATING 20 YEARS
OF SUSTAINED MARINE OBSERVING



Outcomes & Impacts

* IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

* In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...
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Outcomes & Impacts

* IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

* In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

* International missions and space agencies recognize our contribution arising from:

— Characterization of unique environments and unique geographic location (Southern Hemisphere)
— Innovation in techniques and instrumentation
— Commitment to long-term consistency and open data
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Outcomes & Impacts

IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

International missions and space agencies recognize our contribution arising from:

— Characterization of unique environments and unique geographic location (Southern Hemisphere)
— Innovation in techniques and instrumentation
— Commitment to long-term consistency and open data

Co-investment from space agencies for instrumentation > ESA HYPERNETS, USGS/GA Landsat-Next
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Outcomes & Impacts

IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

International missions and space agencies recognize our contribution arising from:

— Characterization of unique environments and unique geographic location (Southern Hemisphere)
— Innovation in techniques and instrumentation
— Commitment to long-term consistency and open data

Co-investment from space agencies for instrumentation - ESA HYPERNETS, USGS/GA Landsat-Next

Our participation in International Validation and Science Teams (S3VT, PACE) benchmarks and maintains quantitative
Earth Observation at global best practice level - early/privileged access to data from new satellite missions
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Outcomes & Impacts

IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

International missions and space agencies recognize our contribution arising from:

— Characterization of unique environments and unique geographic location (Southern Hemisphere)
— Innovation in techniques and instrumentation
— Commitment to long-term consistency and open data

Co-investment from space agencies for instrumentation - ESA HYPERNETS, USGS/GA Landsat-Next

Our participation in International Validation and Science Teams (S3VT, PACE) benchmarks and maintains quantitative
Earth Observation at global best practice level - early/privileged access to data from new satellite missions

Global satellite data products are developed with Australian relevance and well-understood performance/quality
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Outcomes & Impacts

IMOS Ocean Colour delivers world-class data for satellite ocean colour validation and algorithm development

In-situ data and satellite products support a wide range of national projects end users and stakeholders
— Bluelink ROAM-Biovis (partnership between Defense, BoM and CSIRO), eReefs, AquaWatch, Reef Authority, ...

International missions and space agencies recognize our contribution arising from:

— Characterization of unique environments and unique geographic location (Southern Hemisphere)
— Innovation in techniques and instrumentation
— Commitment to long-term consistency and open data

Co-investment from space agencies for instrumentation - ESA HYPERNETS, USGS/GA Landsat-Next

Our participation in International Validation and Science Teams (S3VT, PACE) benchmarks and maintains quantitative
Earth Observation at global best practice level - early/privileged access to data from new satellite missions

Global satellite data products are developed with Australian relevance and well-understood performance/quality

Underpins capability to deliver tailored products for Australian applications and improved quality and consistency

of observations at a national level
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; : ‘Kahlytah Ahwang, Simon Allen, Natalia Atkins, Brett Baker, David Barker, Kathryn
ACknOWIEdgementS i Barker, Chris Bartlett, Adam Baumeister, Henry Baumeister, Sunny Behzadina, Jessic
e SE e S e - Benthuysen, Laurent Besnard, David Boadle, Vittorio -Brando, - Richard Brinkman,:
Shaun Byrnes, Susan Campbell, Lesley Clementson, Paul Daniel, Arnold Dekker, Peter
Dyce, Rebecca Edwards, Heidi Franklin,  Miles Furnas, Guillaume Galibert, Renee
Gruber, Rasanthi Gunasekera, Nick Harman-Mountford, Aaron Hawdon, David
Hughes, Rex Keen, Wojciech Klonowski, Leonardo Laiolo, lan Lau, Tim Lynch, Dan
-~ Marrable, Ashly McMahon, Kahill Mitchell, Ross Mitchell, Tim Moltmann, Daniel
Moran, Matt Nethery, Kadija Oubelkheir, Young Je Park, Matthew Slivkoff, Michelle
‘Skuza, Simon Spagnol, Andy Steven, Ken Suber, Garry Swan, Nandika Thapar, Peter
Turner, Leigh Tyers, Jake Wallis, Garth Warren, Bozena Wojtasiewicz and all Bio-optical
- Database contributors and Pls.
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