PHYTOPLANKTON PHENOLOGY FROM OCEAN COLOR ALGORITHMS AND EARTH SYSTEM MODELS
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Recent bio-optical algorithm developments have focused on products beyond total chlorophyll, such as phytoplankton functional types (PFTs).  Characterization of the spatio-temporal variability of the PFTs is essential for understanding the structure and function of oceanic ecosystems and their role in the carbon cycle and climate.  Biogeochemical routines of Earth System models need to take into account various PFTs and satellite PFT data sets can play a pivotal role in informing and/or validating the models.  It is thus important to inter-compare the existing PFT algorithms, which define the PFTs differently and rely on different sets of assumptions and theoretical bases, making direct comparison of retrieved variables non-trivial.  Here, we compared the emergent phenology of 10 PFT satellite algorithms and 7 climate models from the CMIP5 model suite.  The satellite algorithms were applied to (mostly) SeaWiFS monthly reflectance data for the 2003-2007 period.  The phenological analysis was performed on the fraction of microplankton or diatoms for the satellite algorithms and on the diatom biomass for the climate models.  The seasonal cycle was modeled as a sum of sinusoidal harmonics, derived from the Discrete Fourier Transform of the variable time series.  Peak analysis was applied to the modeled signal and the following phenological parameters were quantified: seasonal amplitude, percent seasonal variance, month of maximum, and bloom duration.  Secondary blooms occur in many areas and were also quantified. The algorithms and the models were quantitatively compared based on these emergent phenological parameters, revealing spatial patterns of agreement and disagreement. 
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