
Ocean Colour

A key benefit of the local data production on the NCI system provided by IMOS is that the ocean 

colour data are available at multiple levels through the processing chain, ranging from at-sensor 

radiances through to at-surface reflectances, and derived in-water properties, including both 

standard NASA-supported and experimental products. Additionally it is possible to obtain these 

data at the various processing levels before they have been remapped or aggregated (in either 

space or time) enabling their use in a wider range of applications.

• The IMOS Ocean Colour processing system provides:

• whole-of-mission temporal coverage for Australasian region ([5S,90E]-[55S,180E])

• ability to reprocess, with up to date calibration without need to download from overseas

• full resolution data (1km for SeaWiFS and MODIS, 750m for VIIRS) 

• unmapped single swath products for matchup analyses

• a large suite of outputs such as reflectance at mean sea level, ancillary and diagnostic 
products to support new algorithm development 

• un-averaged daily product maps for specific regional subsets

Products L2 swath Gridded daily Gridded monthly

Chlorophyll (OC3, OC4, OCI, GSM, Carder 
algorithms)

Yes OC3/OC4/GSM OC3/GSM

Diffuse attenuation coefficient at 490nm Yes Yes Yes

Photo-synthetically available radiation Yes Yes PAR

Water-leaving radiance, RS reflectance Yes

Eppley NPP – VGPM-based net primary pro-
ductivity

Yes Yes Yes

Euphotic and Secchi depths Yes

Inherent optical properties Yes

Geometry, atmospheric parameters, flags and 
many others

Yes
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The Lucinda Jetty Coastal Observatory (LJCO) is located on the end of the 5.8 km long Lucinda 

Jetty (18.52 S, 146.39 E) in the coastal waters of the Great Barrier Reef World Heritage Area close 

to the Herbert River Estuary and the Hinchinbrook Channel in Queensland. 

The observatory was established in 2009. Early deployments in 2010 were semi-operational – during 

this time instruments were tested and anti-fouling strategies for the submerged instruments as well 

as calibration and maintenance routines established. In February 2011 tropical cyclone Yasi caused 

severe structural damage to the Lucinda Jetty and resulted in the complete loss of the enclosure. It 

took over 12 months for the Jetty to be restored to safe working order. A new observatory enclosure 

was finally installed in April 2013 while routine data acquisitions commenced in December 2013.

At LJCO above and in-water optical measurements are acquired with the objective to support 

satellite validation and remote sensing algorithm development. Currently, LJCO is the only southern-

hemisphere ocean colour validation site integrated into NASA’s AERONET-OC global network of 

ground-based radiometers and one of a few sites globally that combines the acquisition of both 

atmospheric and in-water optical measurements to help unravel the inaccuracies in remotely-

sensed satellite ocean colour products due to the optical complexity of coastal waters and the 

overlying atmosphere. At LJCO these measurements compromise of:

Above-water optical measurements:

• Water-leaving radiance and atmospheric observations for retrieving aerosol optical properties 
using an autonomous CIMEL SeaPRISM radiometer that is integrated into NASA’s global 
Aeronet-OC network,

• Hyper-spectral measurements of the down-welling irradiance using a Satlantic HyperOCR.
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Phases in the establishment of routine data production at LJCO
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In-water optical measurements:

• Conductivity, temperature, pressure, dissolved oxygen, chlorophyll fluorescence and 
turbidity using a WETLabs WQM,

• Coloured dissolved organic matter fluorescence using a WETLabs WETStar fluorometer,

• Particulate and dissolved spectral absorption and attenuation coefficients using a WETLabs 
AC-S and, 

• Total backscattering coefficients using a WETLabs BB9 radiometer.

Meteorological and sea state measurements:

• Barometric pressure, relative humidity, air temperature, wind speed and wind direction is 
recorded by a Vaisala WXT520 weather transmitter,

• Wave height and water temperature are measured with a Campbell Scientific submersible 
pressure transducer that is used to keep the in-water optical instruments at a constant 
depth.

The site gets serviced ideally on fortnightly basis when in-water instruments are rotated and 

replaced and surface water samples are collected time-optimized for satellite overpasses. Water 

samples are filtered in the laboratory and subsequently analysed for phytoplankton pigments by 

High Performance Liquid Chromatography (HPLC). In addition, concentrations of total suspended 

solids are determined by gravimetric analysis, while algal, non-algal and coloured dissolved organic 

matter (CDOM) spectral absorption is measured, using a dual-beam UV/VIS spectrophotometer 

fitted with an integrated sphere. 

Since early 2013 the Ocean Colour Sub-Facility also supports the Marine Monitoring Program of 

the Great Barrier Reef Marine Park Authority by deploying passive pesticide samplers helping to 

monitor photosystem II herbicide concentrations. Samplers are either deployed monthly or bi-

monthly during the wet season before they are returned to the National Centre for Environmental 

Toxicology for further analysis.
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To support validation of atmospheric correction algorithms an autonomous ship-based system is 

operated that provides above-water hyper-spectral radiometry from Australian waters.

This system, the “Dynamic above water radiance and irradiance collector” (DALEC) was developed 

in Australia by “In situ Marine Optics (IMO)” and measures simultaneously sea and sky radiance 

together with down-welling hemispherical irradiance during autonomous ship-based deployments. 

The DALEC sensor head contains three compact hyper-spectral spectroradiometers (Carl Zeiss 

Monolithic Miniature Spectrometers), as well as a GPS and pitch and roll sensors, and is designed 

to be mounted on a boom positioned over the water, typically off the ship’s bow.

Deployments occur during daylight hours over multi-day voyages. The hyper-spectral data obtained 

from this instrument can be re-sampled for use in validation of a variety of satellite sensors. The 

instrument was initially deployed on the Australian Marine National Facility vessel, Southern Surveyor 

and collected data during 9 voyages between July 2011 and September 2012. This deployment 

resulted in refinement of the operating procedures and maintenance schedule requirements prior to 

redeployment on the Australian Institute of Marine Science (AIMS) vessel, RV Solander.

Recent match-up results with MODIS-Aqua and VIIRS showed good agreement with the DALEC 

observations. The DALEC will play a key role in providing southern-hemisphere validation support 

for the soon to be launched (Dec 2015) European Sentinel-3 Ocean Colour mission OLCI.
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DALEC operation principle (left) 
and installation on the AIMS RV 
Solander.

DALEC shipborne radiometry
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The IMOS Bio-Optical Data Base is unique in its nature as it collates all bio-optical data types 

collected by members of the Australian bio-optical community. The formats for the Bio-Optical Data 

Base were developed together with NASA’s Ocean Biology and Biogeochemistry Program. As such 

the holdings compare well with the international standards. This central location of bio-optical data 

has allowed for easier uptake by international space agencies such as NASA and European Space 

Agency (ESA) and international projects such as ESA’s Ocean Colour Climate Change Initiative 

(OC-CCI) and working groups under the International Ocean-Colour Coordinating Group (IOCCG).

Nationally consistent evaluation of ocean colour products is achieved by match-up analysis using 

the Bio-Optical Data Base. Product uncertainty depends on optical complexity of the water mass 

as well as accuracy of the atmospheric correction. Coastal waters are usually more complex due 

to terrestrial inputs compared to the open ocean. IMOS has therefore adopted a classification of 

optical water types (OWT, Moore et al 2009) in the assessment of product accuracy.
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Example match-up results comparing in-situ chlorophyll-a from HPLC with satellite 
estimated chlorophyll-a derived with the OC3 algorithm split into Optical Water Types 
(OWT) – (left). Summary statistics of match-up analysis (right)


