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Description
The OCR Virtual Constellation (OCR-VC) will provide calibrated ocean-colour radiances (OCR) at key wavelength bands.  Ocean colour radiance is the wavelength-dependent solar energy captured by an optical sensor looking at the sea surface.  These water-leaving radiances contain latent information on the optical constituents of the sea water, in particular the pigments (primarily chlorophyll-a) contained in the phytoplankton.  At satellite altitudes the relatively weak OCR signal (10-20% of incident solar radiation) also has to propagate through the atmosphere before detection.

The key space segment capabilities are the current and future polar-orbiting global OCR satellite missions.  Of specific interest are SeaWiFS, MERIS on Envisat, MODIS-Aqua, OCM on Oceansat-2, OLCI on Sentinel 3A and 3B, SGLI on GCOM-C, VIIRS on NPOESS-C1, possibly VIIRS on NPP, and future NASA and CNES instruments under consideration.  Other instruments such as China’s COCTS and Korea’s planned GOCI are also of interest but are not collecting global data.

In addition to the space segment, projects such as the former NASA-supported SIMBIOS project, the current ChloroGIN Project (multiple sponsors), the ESA-supported GlobColour Project (see description below) and the European Commission/ESA/EUMETSAT-supported GMES Marine Core Service will be required to calibrate across sensors, validate data products and generate global and regional products from merged data sets.

Cross-calibrated OCR from multiple satellites will be merged to provide a Fundamental Climate Data Record (FCDR) of water-leaving radiances from which scientific data products related to marine ecosystems and ocean biogeochemistry for near-surface global ocean and coastal waters are calculated.   Wavelengths centered at 412, 443, 490, 510, 531, 555, 620, 670, 681 and 709 nm are the most useful for deriving OCR data products (see next paragraph).  To accurately calculate the effect of the atmosphere on the water-leaving radiance reaching satellite altitudes requires additional measurements in the near-infrared.  

The most important OCR data products currently in use are phytoplankton chlorophyll-a concentration, coloured organic matter (COM), particulate organic carbon, and suspended sediments.  Other products are in development.  OCR data products are the only measurements related to biological and biogeochemical processes in the ocean that can be routinely obtained at ocean basin and global ocean scales.  

The Global Climate Observing System (GCOS) requirements for OCR provide a concise summary statement as to the value of OCR data. (GCOS-107 (WMO/TD No. 1338, September 2006) in section 3.2.4 ECV Ocean Colour, Ocean colour, and oceanic chlorophyll-a concentration derived from ocean colour):  “The primary benefits of OCR to GCOS are climate monitoring; chlorophyll-a linked to carbon-cycling including between the ocean and the atmosphere; and ocean particulate carbon estimated from ocean colour.  Other applications include essential information for natural living-resource management and monitoring of the health of coastal seas.”  The OCR-VC will also address GEO requirements in 4 societal benefit areas:  health, climate, ecosystems and agriculture.

