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Introduction

Phytoplankton

• Produces 50% of the world oxygen

• Base of the marine food chain

• Plays a crucial role in carbon cycling, 
oxygen production and nutrient cycling Photo by NOAA

https://unsplash.com/@noaa?utm_source=unsplash&utm_medium=referral&utm_content=creditCopyText


Introduction

Phytoplankton under stress

• Climate change

• Blue economy

Understanding the impact on phytoplankton dynamics is crucial for 

effective management and conservation of marine ecosystems

Photo by Mihály KölesPhoto by Hederik Kolk



Vlab aim & methodology
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Main goals:
Identify drivers of

1. phytoplankton biomass 
dynamics

2. Carbon fluxes

NPZD model
Nutrient-Phytoplankton-Zooplankton-Detritus

Mechanistic Model



Vlab aim & methodology

State variables: mmol N m-3

Simulation time steps: days

Soetaert & Herman (2009)

NPZD model
Nutrient-Phytoplankton-Zooplankton-Detritus

Mechanistic Model

Main goals:
Identify drivers of

1. phytoplankton biomass 
dynamics

2. Carbon fluxes
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Results

Otero et al. (submitted)

Phytoplankton biomass dynamics



Results

Otero et al. (submitted)

Classic predator-prey pattern



Results

Otero et al. (submitted)

Relative contribution of determinants



Ongoing

NPZD model
Nutrient-Phytoplankton-Zooplankton-Detritus

Mechanistic Model

State variables: mmol C m-3

Simulation time steps: days

Main goals:
Identify drivers of

1. phytoplankton biomass 
dynamics

2. Carbon fluxes



Study area & Data sources
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Belgian part of the North Sea Northern Adriatic Sea

Mortelmans et al. (2019)

ogs.it
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Study area & Data sources

Mortelmans et al. (2019)

ogs.it

Carbon



Conclusion

Enhances high quality research to 
support sustainable innovations in blue 

economy

Better 
understanding 

of 
phytoplankton 

dynamics

Improves 
scientific 

colaboration

Blue-
Cloud2026

The infrastructure enables
easy access to marine 

data and tools for analysis 
and interpretation
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