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The Euromarine Foresight Workshop
• The objective of this workshop was to develop recommendations for 

comprehensive, efficient, and effective laboratory and field programs to supply 

data for development of algorithms and validation of hyperspectral satellite 

imagery for micro-, macro- and endosymbiotic algal characterization across the 

globe. 

• A group of 38 experts 

specializing in 

hyperspectral remote-

sensing methods for 

aquatic ecosystems  met 

in Ostend, Belgium, June 

4–6, 2019. 



What is the overarching problem?
Hyperspectral sensors provide 
a means to better differentiate 
phytoplankton groups from 
space.

Local/Regional algorithms 
have been developed to 
identify phytoplankton groups, 
genus and even species. 

Global hyperspectral datasets 
with phytoplankton 
composition are needed for 
algorithm development. Strategic plan is needed to 

validate satellite-derived 
phytoplankton products



What phytoplankton metrics can be linked 
to hyperspectral imagery?

Phytoplankton Groups (PGs) are :

• a clustering of species (irrespective of taxonomic affiliation) that can be 

optically differentiated using remote sensing methods (Bracher et al. 2017). 

• do not necessarily have to serve different ecological or biogeochemical 

functional roles (i.e., “phytoplankton functional groups”). 

• based on taxonomic criteria  are phytoplankton types (PT) or on size classes.  



Applications for hyperspectral algal 
characterization

The end users for such diverse applications include 

scientists, environmental managers, government 

agencies, private industry, and the general public. 



• Develop a Hyperspectral Database Architecture

• Create Standardized Metadata Protocol

• Evaluate the Spectral Resolution Required for 
Phytoplankton Studies 

• Provide Guidance for Identifying Phytoplankton 

Groups Using High-Performance Liquid 

Chromatography

• Hyperspectral Water-leaving Reflectance (Rrs) 
– Field data from ships, moorings, etc…
– Algal culture data
– Satellite or airborne data (e.g., HICO, CHRIS-

PROBA, AVIRIS, PRISM) after atmospheric 
correction

– Simulated data
• Hyperspectral optical properties (IOPs) when 

available, absorption by phytoplankton (aphyt) 
most useful 

• Phytoplankton Dominant Taxa (WORMS 
classification)

• Phytoplankton Dominant Taxa Method
• Concentration metric (carbon/L, cells/L, etc..)
• Fractional composition of major Phytoplankton 

Groups (PGs)
• PG method
• Relevant metadata (location, date, time)
• Relevant ancillary data (temperature, salinity, 

nutrients, etc…)

Data needs for remote sensing of 
phytoplankton groups



Data needs for remote sensing of 
phytoplankton groups

Spectral band requirements to differentiate 

multi-species mixture (Wolanin et al. 2016) 
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How do we rapidly develop a global 
hyperspectral database needed for 

algorithm development and validation? 
• Provide Funds for Historic Data Reanalysis

• Add Hyperspectral Optics to Ongoing Coastal Observatories 

• Target New Platforms 

• Provide Shared Instrument Pools and Protocols
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Maximize the utility of hyperspectral imaging 
for assessing marine ecosystem biodiversity

The next generation of hyperspectral ocean color satellites has 

been launched recently or is being developed for the next 

decade. 

Given the international nature of the missions, there is the 

need to develop international follow-on organizational task 
forces that would allow free and open data exchange and 

policy formulation. 

Providing a more comprehensive understanding of marine 

biodiversity is critical for assessing responses to environmental 

change. 
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