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1 Introduction 

1.1 Background 

The GlobColour project started in 2005 as an ESA Data User Element (DUE) project to provide 
a continuous data set of merged L3 Ocean Colour products. Merging outputs from different 
sensors ensures data continuity, improves spatial and temporal coverage and reduces data 
noise. This allows in particular to process long time series of consistent products (trend 
analysis, climatology, data assimilation for model hindcast). 

Since then, ACRI has maintained the archive and Near Real Time data access services through 
the Hermes website.  

The 2014 reprocessing and the update of the Hermes interface were performed in the 
framework of the OSS2015 project, with funding from the EU FP7 under grant n°282723. 

The GlobColour project has received additional funding from European Union FP7 under grant 
agreement n° 218812 (MyOcean) and from PACA Region under project RegiColour. 

From May 2015, the GlobColour project also contributes to the Copernicus Marine 
Environment Monitoring Service (CMEMS). A subset of the GlobColour products is 
disseminated by CMEMS. It concerns at present Chlorophyll, reflectances, Secchi depth, 
Primary Production, SPM, BBP, KD490 merged products (Near Real Time and the long time 
series). 

In addition, support from NASA regarding access to L2 products is acknowledged. 

The GlobColour primary data set has now been delivered as a Group on Earth Observations 
System of Systems (GEOSS) core data set under reference: 

 urn:geoss:csr:resource:urn:uuid:4e33fd81-d5cc-dc40-b645-ab961447d9d8. 

1.2 Scope of the document 

This User Guide contains a description of: 

¶ the products content 

- the parameters 

- the spatial and temporal coverage 

- the processing system 

¶ the products format 

¶ Hermes interface userôs guide 

¶ Appendices containing additional information on products and processing 

  

http://www.myocean.eu.org/
http://marine.copernicus.eu/
http://www.earthobservations.org/geoss.php


 

GlobColour 

Product User Guide 

Ref: GC-UM-ACR-PUG-01 

Date : 30/03/2020 

Issue : version 4.2.1 

Page  : 9 
 

 

1.3 Acronyms 

AV Simple average method 

AVW Weighted average method 

bbp Particulate back-scattering coefficient 

BEAM Basic ERS and Envisat (A)ATSR and MERIS Toolbox 

BOUSSOLE Bou®e pour lôacquisition de S®ries Optiques ¨ Long Terme 

CDL Common Data Language 

CDM Coloured dissolved and detrital organic materials absorption coefficient 

CF  Climate and Forecast 

CF  Cloud Fraction 

CHL Chlorophyll-a 

CMEMS COPERNICUS Marine Environment Monitoring Service 

CZCS Coastal Zone Color Scanner 

DLR Deutsches Zentrum für Luft- und Raumfahrt 

DPM Detailed Processing Model 

DUE Data User Element of the ESA Earth Observation Envelope Programme II 

EEA European Environment Agency 

EL555 Relative excess of radiance at 555 nm (%) 

EO Earth observation 

GHRSST-PP GODAE High Resolution Sea Surface Temperature - Pilot Project 

GSM Garver, Siegel, Maritorena Model 

ICESS Institute for Computational and Earth Systems Science 

IOCCG International Ocean Colour Coordinating Group 

IOCCP International Ocean Carbon Coordination Project 

IODD Input Output Data Definition 

ISIN Integerised SINusoidal projection 

LOV Laboratoire Océanologique de Villefranche-sur-mer 

LUT Look-Up Table 

MER Acronym for the MERIS instrument used in the GlobColour filenames 

MERIS Medium Resolution Imaging Spectrometer 

MERSEA Marine Environment and Security for the European Area ï  

Integrated Project of the EC Framework Programme 6 

MOBY Marine Optical Buoy 

MOD Acronym for the MODIS instrument used in the GlobColour filenames 

MODIS Moderate Resolution Imaging Spectrometer 

netCDF  Network Common Data Format 

NIVA Norwegian Institute for Water Research 

(N)RRSXXX Fully normalised remote sensing reflectances at xxx nm (sr-1) 

NRT Near-real time 
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OLCI Ocean Land Colour Instrument 

PAR Photosynthetic Available Radiation 

PC Plate-Carré projection 

PNG Portable Network Graphics 

RD Reference Document 

ROI / RoI Region of Interest 

SeaBASS SeaWiFS Bio-Optical Archive and Storage System 

SeaWiFS Sea-Viewing Wide Field of View Sensor 

SAA Sun Azimuth Angle 

SWF Acronym for the SeaWiFS instrument used in the GlobColour filenames 

SZA Sun Zenith Angle 

TSM Total Suspended Matter 

T865 Aerosol optical thickness over water 

UCAR University Corporation for Atmospheric Research  

UoP University of Plymouth (U.K) 

UTC Coordinated Universal Time 

VAA Viewing Azimuth Angle 

VIIRS Visible Infrared Imaging Radiometer Suite 

VZA Viewing Zenith Angle 

  

1.4 Brief overview of GlobColour products 

1.4.1 Parameters 

The parameters of the GlobColour data set are: 

¶ Biological parameters: Chlorophyll (several algorithms), Particulate Organic/Inorganic 
Carbon, Primary Production, Fluorescenceé 

¶ Atmosphere optical parameters: aerosol thickness, cloud fraction, water vapour 

columné 

¶ Ocean-surface optical parameters: reflectances 

¶ Sub-surface optical parameters: attenuation and back-scattering coefficients, turbidity 

The full list of parameters is provided in section 2.1. 

For some parameters, several alternative algorithms are proposed. This is the case when no 
algorithm is clearly superior to the other(s). The relative performance may vary depending on 
the conditions (water types, regions, sensorsé), and users are advised to compare the results 
on a case-by-case basis. 
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1.4.2 Spatial Domain 

Two spatial domains are covered: 

¶ the global Earth domain: 

 

Figure 1-1: A sample GlobColour Global product 

¶ an extended Europe area at full resolution (1km): 

 

Figure 1-2: A sample GlobColour Europe product 



 

GlobColour 

Product User Guide 

Ref: GC-UM-ACR-PUG-01 

Date : 30/03/2020 

Issue : version 4.2.1 

Page  : 12 
 

 

 

1.4.3 Sensors 

The GlobColour data set is built using the following sensors: 

Sensor Resolution Start Date End Date Reprocessing Version 

SeaWiFS GAC 4km 1997-09-04 2010-12-11 NASA R2018.0 

MERIS RR 1km 2002-04-28 2012-04-08 ESA 3rd reprocessing 

MODIS AQUA 1km 2002-07-03 Present NASA R2018.1 

VIIRS NPP 1km 2012-01-02 Present NASA R2018.0 

OLCI-A RR 1km 2016-04-25 Present ESA PB 2.16 to 2.55 

VIIRS JPSS-1 1km 2017-11-29 Present NASA R2018.0 

OLCI-B RR 1km 2019-03-25 Present ESA PB 1.14 to 1.27 

Table 1-1: Available sensors in the GlobColour data set 

Note: GlobColour products more recent than this documentation may use sensors version 
newer than in the table above. 

 

The data set includes single-sensor and merged products. Merged products are generated for 
three merging techniques: 

¶ simple averaging 

¶ weighted averaging 

¶ GSM model 

The relative performance of the weighting methods depends on the conditions (water types, 
region, glint/aerosol conditionsé) Users are advised to compare the results on a case-by-case 
basis as far as possible. 

OLCI-A/B and VIIRS JPSS-1 are not merged with other sensors for all parameters for the 
moment.  

 

1.4.4 Spatial and Temporal resolutions 

The spatial and temporal resolutions of the products distributed to the end-users are: 

Spatial domain Grid Temporal domain Resolution 

Global ISIN Daily, 8 days, monthly 1/24° 

Europe ISIN Daily, 8 days, monthly 1/96° 

Global PC Daily, 8 days, monthly 1/24°, 0.25°, 1.0° 

Europe PC Daily, 8 days, monthly 0.01° 

Table 1-2: Overview of the GlobColour products 
 

Note: SeaWiFS GAC products have a spatial sampling distance of 4 km approximately. 
Oversampling is used when generating Europe ñ1 kmò products. 

https://oceancolor.gsfc.nasa.gov/reprocessing/by-mission
https://earth.esa.int/web/guest/missions/esa-operational-eo-missions/envisat/news/-/asset_publisher/x9cY/content/meris-reduced-resolution-3rd-reprocessing-dataset-now-opened-to-users-7741
https://oceancolor.gsfc.nasa.gov/reprocessing/by-mission
https://oceancolor.gsfc.nasa.gov/reprocessing/by-mission
https://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Sentinel3/OceanColourServices/OLCIProcessingBaselines/index.html
https://oceancolor.gsfc.nasa.gov/reprocessing/by-mission
https://www.eumetsat.int/website/home/Satellites/CurrentSatellites/Sentinel3/OceanColourServices/OLCIProcessingBaselines/index.html
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2 The products content 

2.1 Parameters overview 

This section provides the detailed description of the exhaustive list of all parameters that are 
available in the GlobColour products. 

The GlobColour merged products are generated by different simple averaging techniques (see 
IOCCG reports N°4 and 5) or by the use of the GSM model (see Maritorena and Siegel, 2005). 

 

In the following tables, the following acronyms are used: 

AV: simple averaging, AVW: weighted averaging, GSM: GSM model, AN: analytical from other 
L3 products, STAT: classification statistics. 

 

2.1.1 Biological parameters 

The GlobColour biological Parameters are listed in Table 2-1. 

Parameter Description 

L3 
merging 

method 

 Sensor availability 

SWF MER MOD VIR VJ1 OLA OLB 

CHL1 Chlorophyll concentration (mg/m3) 
AVW, 
GSM 

Ù Ù Ù Ù Ù Ù Ù 

CHL-OC5 
Chlorophyll concentration (mg/m3) ï OC5 
algorithm 

AVW Ù Ù Ù Ù Ù Ù Ù 

SPM-OC5 
Inorganic suspended particulate matter 
concentration (g/m3) ï OC5 algorithm 

AVW Ù Ù Ù Ù Ù Ù Ù 

PP Primary production AN Ù Ù Ù Ù Ù Ù Ù 

CHL2 
Chlorophyll concentration (mg/m3) ï Neural 
Network algorithm 

AV  Ù    Ù Ù 

TSM Total suspended matter concentration (g/m3) AV  Ù    Ù Ù 

PIC Particulate Inorganic Carbon (mol/m3) AVW Ù  Ù Ù Ù   

POC Particulate Organic Carbon (mg/m3) AVW Ù  Ù Ù Ù 
OLA 

 

NFLH 
Normalised Fluorescence Line Height 
(mW/cm²/microm/sr) 

AV   Ù     

Table 2-1: List of GlobColour Biological Parameters 
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2.1.2 Atmospheric Optical parameters  

Parameter Description 

L3 
merging 

method 

Sensor availability 

SWF MER MOD VIR VJ1 OLA OLB 

WVCS Total water vapor column, clear sky (g/cm²) AV  Ù    Ù Ù 

T865 Aerosol optical thickness over water (-) AVW Ù Ù Ù Ù Ù Ù Ù 

A865 Angstrom alpha coefficient over water (-) AVW Ù Ù Ù Ù Ù Ù Ù 

T443 Aerosol optical thickness over land (-) AV  Ù      

A443 Angstrom alpha coefficient over land (-) AV  Ù      

T550 Aerosol optical thickness over water+land (-) AN Ù Ù Ù Ù Ù Ù Ù 

A550 Angstrom alpha coefficient over water+land (-) AN Ù Ù Ù Ù Ù Ù Ù 

CF Cloud fraction (%) STAT Ù Ù Ù Ù Ù Ù Ù 

ABSD ABSOA_DUST flag statistics (%) STAT  Ù    Ù Ù 

Table 2-2: List of GlobColour Atmospheric Optical parameters 
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2.1.3 Ocean Surface Optical parameters 

Parameter Description 

L3 
merging 

method 

Sensor availability 

SWF MER MOD VIR VJ1 OLA OLB 

NRRS400 

Fully normalised remote sensing reflectance 
at xxx nm (sr-1) 

AV      Ù Ù 

NRRS412 AVW Ù Ù Ù Ù Ù Ù Ù 

NRRS443 AVW Ù Ù Ù Ù Ù Ù Ù 

NRRS469 AV   Ù     

NRRS490 AVW Ù Ù Ù Ù Ù Ù Ù 

NRRS510 AVW Ù Ù    Ù Ù 

NRRS531 AV   Ù     

NRRS547 AV   Ù     

NRRS551 AV    Ù Ù   

NRRS555 AVW (1) Ù Ù Ù Ù Ù Ù Ù 

NRRS560 AV  Ù    Ù Ù 

NRRS620 AV  Ù    Ù Ù 

NRRS645 AV   Ù     

NRRS670 AVW Ù Ù Ù Ù Ù Ù Ù 

NRRS674 AV      Ù Ù 

NRRS678 AV   Ù     

NRRS681 AV      Ù Ù 

NRRS709 AV      Ù Ù 

RRS681 

Non normalised remote sensing reflectance at 
xxx nm (sr-1) 

AV  Ù      

RRS709 AV  Ù      

RRS754 AV      Ù Ù 

RRS779 AV      Ù Ù 

RRS865 AV      Ù Ù 

RRS885 AV      Ù Ù 

RRS1020 AV      Ù Ù 

EL555 Relative excess of radiance at 555 nm (%) AN Ù Ù Ù Ù Ù Ù Ù 

PAR 
Photosynthetically Available Radiation 
(einstein/m²/day) 

AVW Ù  Ù Ù Ù   

Table 2-3: List of GlobColour Ocean Surface Optical parameters 

 

(1): spectral inter-calibration is applied prior to the merging. 
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2.1.4 Ocean Subsurface Optical parameters 

Parameter Description 

L3 
merging 

method 

Sensor availability 

SWF MER MOD VIR VJ1 OLA OLB 

BBP 
Particulate back-scattering coefficient at 
443 nm (m-1) 

GSM Ù Ù Ù Ù Ù Ù Ù 

CDM 
Coloured dissolved and detrital organic 
materials absorption coefficient at 443 nm (m-

1)  

AV  Ù    Ù Ù 

GSM Ù Ù Ù Ù Ù Ù Ù 

KD490 
Diffuse attenuation coefficient at 490 nm (m-1) 

Algorithms of Morel and Lee 
AN (2 

methods) 
Ù Ù Ù Ù Ù 

Ù 
(1) 

Ù 
(1) 

KDPAR 

Diffuse attenuation coefficient for the 
Photosynthetically Available Radiation (m-1) 

Algorithms of Morel and Saulquin 

AN (2 

methods) 
Ù Ù Ù Ù Ù Ù Ù 

ZHL Heated layer depth (m) AN Ù Ù Ù Ù Ù Ù Ù 

ZEU Depth of the bottom of the euphotic layer (m) AN Ù Ù Ù Ù Ù Ù Ù 

ZSD 
Secchi disk depth (m) 

Algorithms of Morel and Doron 
AN (2 

methods) 
Ù Ù Ù Ù Ù Ù Ù 

Table 2-4: GlobColour Ocean Subsurface parameters 
 
(1): OLCI has 3 methods for KD490 retrieval 
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2.1.5 OSS2015 Demonstration Biological Products 

This section lists the demonstration products developed in the frame of the OSS2015 project. 

All the products are available as merged products (averaging method) at global scale with 
25 km resolution. Note that they are based on the GlobColour archive version of 2015. 

Archive and product format conventions are not applicable to Third-Party products PP and 
PHYSAT. 

 

Parameter Description Product type 

BBP-xxx-
LOG 

Particulate Back-scattering coefficients at xxx nm (m-1) - LOG 
algorithm 

Monthly 
analytical 

BBPS Spectral slope of the particulate back-scattering coefficient (-) Monthly 
analytical 

POC-SURF Surface Particulate Organic Carbon Concentration  (mg/m3) Monthly 
analytical 

POC-INT Column-integrated Particulate Organic Carbon Concentration 
(mg/m2) 

Monthly 
analytical 

PSD-XXX Number concentration of pico, nano and micro particles (#/m3) Monthly 
analytical 

PP-AM Primary Production - Antoine- Morel Algorithm Third party, 
monthly 

analytical 

PP-UITZ Primary Production - Uitz Algorithm Third party, 
monthly 

analytical 

PHYSAT Phytoplankton Functional Types Third party, 
monthly 

analytical 

 

 

2.2 Parameter Detailed Description 
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2.2.1 CHL1 

Category Biological PARAMETER CHL1  

Description L3 merging method Sensor availability 

Chlorophyll concentration (mg/m3) for case 1 
waters (see below). It is commonly used as a proxy 
for the biomass of the phytoplankton. 

AVW, GSM ALL 

AVW 

 
GSM 
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Algorithm Reference  

SWF: OC4v5 лΩwŜƛƭȅ Ŝǘ ŀƭΦΣ нллл  

MER: OC4Me лΩwŜƛƭȅ Ŝǘ ŀƭΦΣ нллл  

MOD/VIR/VJ1: OC3v5 лΩwŜƛƭȅ Ŝǘ ŀƭΦΣ нллл  

OLA/OLB: OC4Me OLCI guide  

AVW: weighted average of single-sensor Level 2 CHL1 products -  

GSM: GSM merging of single sensor L3 NRRS. The GSM method uses 
the normalized reflectances at the original sensor wavelengths, 
without intercalibration. CHL1 is one of the outputs of the method, in 
addition to bbp and CDM. 

Maritorena and Siegel, 2005 

 

Validity  

¢ƘŜ /I[м ŀƭƎƻǊƛǘƘƳǎ ŀǊŜ ŀǇǇƭƛŎŀōƭŜ ŦƻǊ άŎŀǎŜ мέ ǿŀǘŜǊǎΣ ƛΦŜΦ ǿŀǘŜǊǎ ǿƘŜǊŜ ǘƘŜ ǇƘȅǘƻǇƭŀƴƪǘƻƴ 
concentration dominates over inorganic particles. 

 

References  

O Reilly, J.E., and 24 Coauthors, 2000: SeaWiFS Postlaunch Calibration and Validation Analyses, Part 3. NASA 
Tech. Memo. 2000-206892, Vol. 11, S.B. Hooker and E.R. Firestone, Eds., NASA Goddard Space Flight Center. 

http://oceancolor.gsfc.nasa.gov/cms/reprocessing/r2009/ocv6 

Maritorena, S. and Siegel, D.A. 2005. Consistent Merging of Satellite Ocean Colour Data Sets Using a Bio-
Optical Model. Remote Sensing of Environment, 94, 4, 429-440. 

Maritorena S., O. Hembise Fanton d Andon, A. Mangin, and D.A. Siegel. 2010. Merged Satellite Ocean Color 
Data Products Using a Bio-Optical Model: Characteristics, Benefits and Issues. Remote Sensing of 
Environment, 114, 8: 1791-1804. 

OLCI guide: https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing 

 

Related products  

Other Chlorophyll-a products: CHL-OC5, CHL2, CHL-CIA (OSS2015 demonstration product) 

Other GSM algorithm outputs: CDM, BBP 

 

 
  

http://oceancolor.gsfc.nasa.gov/cms/reprocessing/r2009/ocv6
https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing
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2.2.2 CHL-OC5 

Category Biological PARAMETER CHL1  

Description L3 merging method Sensor availability 

Chlorophyll concentration (mg/m3). It is commonly 
used as a proxy for the biomass of the 
phytoplankton. 

AVW ALL 

 

 

Algorithm Reference  

OC5 + Hu 

The Merged product can be downloaded on the CMEMS website 
http://marine.copernicus.eu/services-portfolio/access-to-products/ 

Please use the search facilities with "Globcolour" keyword to access 
the long times series from 1997 to present.  

Three products are available: daily, monthly and a daily interpolated 
(temporal and spatial). 

 

 

Gohin, F., 2012 

Hu, C, 2012 

 

 

References  

Gohin, F., Druon, J. N., Lampert, L. (2002). A five channel chlorophyll concentration algorithm applied to 
SeaWiFS data processed by SeaDAS in coastal waters. International journal of remote sensing, 23(8), 1639-
1661  

Hu, C., Lee, Z., Franz, B. (2012). Chlorophyll a algorithms for oligotrophic oceans: A novel approach based on 
three-band reflectance difference. Journal of Geophysical Research, 117(C1). doi: 10.1029/2011jc007395 

 

http://marine.copernicus.eu/services-portfolio/access-to-products/
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Related products  

Other Chlorophyll-a products: CHL1, CHL2, CHL-CIA (OSS2015 demonstration product) 

Other OC5 algorithm output: SPM-OC5 
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2.2.3 SPM-OC5 

Category Biological PARAMETER CHL1  

Description L3 merging method Sensor availability 

Inorganic suspended particulate matter 
concentration (g/m3). 

AVW ALL 

 

 

Algorithm Reference  

OC5 Gohin, F., 2011  

References  

Gohin, F.: Annual cycles of chlorophyll-a, non-algal suspended particulate matter, and turbidity observed from 
space and in-situ in coastal waters, Ocean Sci., 7, 705-732, doi:10.5194/os-7-705-2011, 2011. 
http://www.ocean-sci.net/7/705/2011/os-7-705-2011.pdf 

 

Related products  

Other suspended matter product: TSM, BBP 

Other OC5 algorithm output: CHL-OC5 
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2.2.4 CHL2 

Category Biological PARAMETER CHL2 

Description L3 merging method Sensor availability 

CHL2 is the chlorophyll concentration (mg/m3) for 
Case 2 waters (see section validity). It is commonly 
used as a proxy for the biomass of the 
phytoplankton. 

AV MER, OLA, OLB 

 

 

Algorithm Reference 

CHL2 uses the a Neural Network algorithm. Another output of the 
algorithm is TSM. 

Doerffer and Schiller (2007) 

OLCI guide 

Validity 

The product is valid for case 2 waters, i.e. waters where inorganic particles dominate over 
phytoplankton (typically in coastal waters). 

References 

The MERIS Case 2 water algorithm, R. Doerffer, H. Schiller, International Journal of Remote Sensing,   
Vol. 28, Iss. 3-4, 2007, doi:10.1080/01431160600821127 

OLCI guide: https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing 

Related products 

Other Chlorophyll-a products: CHL1, CHL-OC5, CHL-CIA (OSS2015 demonstration product) 

Other MERIS/OLCI Neural Network outputs: TSM, CDM 

http://dx.doi.org/10.1080/01431160600821127
https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing
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2.2.5 TSM 

Category Biological PARAMETER TSM 

Description L3 merging method Sensor availability 

TSM is the total suspended matter concentration 
(g/m3). It is a measure of the turbidity of the water. 

AV MER, OLA, OLB 

 

Algorithm Reference 

TSM  uses a Neural Network algorithm. Another output of the algorithm is 
CHL2. 

Doerffer and Schiller 
(2007)  

OLCI guide 

Validity 

The product is valid for case 2 waters, i.e. waters where inorganic particles dominate over 
phytoplankton (typically in coastal waters). 

References 

The MERIS Case 2 water algorithm, R. Doerffer, H. Schiller, International Journal of Remote Sensing,   
Vol. 28, Iss. 3-4, 2007, doi:10.1080/01431160600821127  

OLCI guide: https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing 

Related products 

http://dx.doi.org/10.1080/01431160600821127
https://earth.esa.int/web/sentinel/technical-guides/sentinel-3-olci/level-2/ocean-processing



































































































































































