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On the role of marine optics for observing ecosystems and biogeochemical cycles

Abstract

High spatial and temporal observations of marine ecosystems and biogeochemical cycles are critical
to improve understanding and quantification of the biological carbon pump that, ultimately, controls
carbon fluxes from the atmosphere to the deep ocean. To achieve this understanding, marine optical
measurements are crucial. Indeed, marine optical properties can be measured with the adequate
frequency from space as well as in situ by miniaturized instruments installed on autonomous robotic
platforms (e.g., mooring buoys and Biogeochemical-Argo floats). During the seminar, different
applications of how marine optical measurements can be exploited for ecosystem and
biogeochemical studies will be presented, both at the global and regional (i.e., Mediterranean Sea,
subtropical gyres) scales. Examples are selected to highlight advantages/disavantages of the various
observational platforms. The first application will address the exploitation of hyperspectral light
absorption measurements to infer phytoplankton diversity. In the second example, the sources of the
particulate optical backscattering from which organic carbon fluxes can be inferred will be
disclosed. The third part will focus on the dynamics of colored dissolved organic matter and its
impact on space-based observations. Finally, a case-study based on Biogeochemical-Argo float
observations will be presented to highlight the potential of this emerging tool for unveiling new
biogeochemical processes and improving current understanding of marine ecosystems.
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