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Floating macroalgae blooms have become recurrent phenomena in
contrasting marine systems: coastal green tides dominated by Ulva prolifera
in the Western Pacific and basin-scale pelagic Sargassum in the Atlantic
Ocean. These blooms are shaped by nutrient supply, ocean circulation, and
climate variability, with consequences for coastal ecosystems and regional
biogeochemical fluxes. Multi-sensor satellite observations using MODIS,
VIIRS, OLCI, and Sentinel-2 enable consistent, decadal-scale mapping of
macroalgae dynamics. Cross-sensor inconsistencies and data-quality
limitations are addressed through harmonization strategies and deep-
learning-assisted denoising, supporting reliable long-term records across |
platforms. These observations reveal seasonal and interannual variability, |
large-scale transport, and eddy—macroalgae interactions, providing insights
into nutrient-driven growth and dispersal processes. They also facilitate !
integration with physical-biogeochemical models and data assimilation
systems, advancing predictive understanding of large-scale marine ecological
phenomena.
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