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Description

This white paper is a core contribution to Themes 4A and B, and seeks to link in situ and satellite based observations of bio-optical parameters.  Bio-optical measurements provide key information for advancing goals of assessing ‘biogeochemical state of the ocean and status of marine ecosystems’, specifically by providing data on phytoplankton abundance and concentrations of particles, particulate organic carbon concentration, and colored organic matter. 

Only ten years ago underwater gliders were making history with their maiden deployments, lasting only hours to several days, and initially measuring only temperature and salinity.  In the past decade, the sensor suite has expanded to include bio-optics, oxygen and acoustics, with sensors specifically designed to meet gliders’ stringent specifications for low power consumption and small size; new sensors are continuing to be developed.  The litany of successful missions, lasting months in duration with operations in remote and hostile environments, continues to grow.  Gliders are now technologically mature, ready to be incorporated into sustained ocean observing programs, as well as continue experimental process studies (2008 ALPS special issue of Limnology and Oceanography 53:5/2).  Gliders’ role in ocean observing complement that of the proposed Bio-ARGO floats, providing more flexibility in coastal and other applications where ability to navigate is critical.

While observations from ocean color satellites have revolutionized ocean ecology by providing both long-term records and large-scale synoptic observations of bio-optical parameters, inherent limitations in satellite data exist that coupling of satellite and glider observations could ameliorate.  For example, many critical processes such as phytoplankton blooms often develop during periods of sustained cloud cover; gliders provide data during such periods.  Satellite ocean color observations are restricted to the first optical attenuation depth, missing subsurface layers and other structures; glider profiles throughout and below the entire euphotic zone provide real data on vertical structure and validation for models.  Ambiguity in satellite-derived phytoplankton biomass in regions of high or variable colored organic matter can be reduced by in situ glider bio-optical measurements.  

While no community group is formally chartered to address incorporation of glider observations in a coupled satellite-glider observing program, we propose to use Ocean Obs ’09 as the impetus to help develop and lay out the path for doing so.

