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Abstract:

Autonomous platforms will begin to address the space-time gaps required to improve
estimates of phytoplankton distribution, which will aid in the quantification of baseline
conditions necessary to detect long-term trends that can be attributed to factors such
as climate change. However, there is a need for high quality controlled and verified
datasets. In vivo fluorescence provides a proxy for chlorophyll pigment
concentration, but it is sensitive to physiological downregulation under incident
irradiance (fluorescence quenching). Quenching can undermine the validity of these
datasets by underestimating daytime fluorescence derived chlorophyll across
regional and temporal scales. Existing methods from the literature have corrected for
guenching, however, these methods require certain assumptions to be made that do
not hold true across all regions and seasons. The method presented here
overcomes some of these assumptions to produce corrected surface fluorescence
during the day that closely matched profiles from the previous (or following) night,
decreasing the difference to less than 10%. This method corrects daytime quenched
fluorescence using a mean nighttime profile of the fluorescence to backscattering
ratio multiplied by daytime profiles of backscattering from the surface to the depth of
guenching (determined as the depth at which the day fluorescence profile diverges
from the mean night profile). This method was applied to a 7-month glider time series
in the sub-Antarctic Southern Ocean together with four other methods from the
literature for comparison. In addition, the method was applied to a glider time series
from the North Atlantic to demonstrate its applicability to other ocean regions.



