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1.Phytoplankton and its relevance for the marine
ecosystem.

Dinophysrs acumnata



COASTAL UPWELLING SYSTEMS

surface winds

push surface water away from an area.

warmer surface water

moves offshore.

phytoplankton
zooplankton

deeper, colder, nutrient rich water

rises up from beneath the surface to replace the water that was pushed away.

NOAA

oceanser'\/ice.noaa.gov



COASTAL UPWELLING SYSTEMS
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Red regions represent Eastern Boundary Upwelling Systems (EBUS), and green represents other upwelling regions.
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;:;algaeBASE INTRODUCTION

1.Phytoplankton and its relevance for the marine
ecosystem.

2.Increases in toxic phytoplankton in the
Iberian Coast.

3.Those toxic species affect the
commercialization of molluscs, such as
important bivalves, for example.

Dinophysrs acumnata



INTRODUCTION

[t was observed that, by far, DSP

has been the most common HAB

syndrome causing impacts in the
coastal regions of Portugal.

Monteiro et al. (2024)



In the last three decades (33 years):

185 DPS related HAB events 75 PSP associated HAB events ASP related HAB events only
registered; in the same time window; registered a total of 28 events.
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~5.6 per year ~2.3 per year less than 1 per year

Monteiro et al. (2024)
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MONITORING AND MODELING
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The IPMA, through the National Bivalve
Mollusc Monitoring System (SNMB)
monitor the water in specific spots, for
the cell density of the toxic plankton,
and toxin concentration in the molluscs.

What if we had a model that could
predict the cell density, to affect less
the mollucs production toxicity?
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Sistema Nacional de Moniterizacao
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THE MODEL




THE MODEL

We can already model phytoplankton and, more
specifically, Diatoms with the MOHID Water.

But to differentiate those harmful phytoplankton
bloom, we need to include a different algal group:
the dinoflagellates.



(1) Implement and validate a biogeochemical model to
the study site (to identify nutrient stress and HAB);




(1) Implement and validate a biogeochemical model to
the study site (to identify nutrient stress and HAB);

(2) to use remote sensing and previous works data for
model validation; and




OBJECTIVES

(1) Implement and validate a biogeochemical model to
the study site (to identify nutrient stress and HAB);

(2) to use remote sensing and previous works data for
model validation; and

(3) The development of a probability of HAB
occurrence (a HAB probability index),



Assimilation:
(from PCOMS)
Hydrodynamic
Geometry
WaterProperties

(from WRF)
Atmosphere
Interface WaterAir

~

THE MOHID USAGE AND

CHANGE

-

Biogeochemical

data

1

Hydrodynamic
Module

Water Quality
Module

>

-

Nutrients (N, P...)
Phytoplankton
Coliforms
Diatoms
Oxygen
Bacteria

Dinoflagellates




What has been done:

Grid: 215 1 X 165 |
Uniform Grid
Horizontal resolution ~1300m
(1:5 of the PCOMS grid)
3D - 50 vertical layers

Boundary Conditions
Hydrodynamics: PCOMS
Atmosphere: WRF
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Horizontal resolution ~1300m
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What has been done:

0.
Run the model for
the years of 2016
and 2017

Grid: 2151 X 165 |
Uniform Grid
Horizontal resolution ~1300m
(1:5 of the PCOMS grid)
3D - 50 vertical layers
Maximum depth: 4398.36m

Boundary Conditions
Hydrodynamics: PCOMS
Atmosphere: WRF




Local Grid North
(Ria de Aveiro)

Local Grid South
(Mondego River)

®© Bing Microsoft

What has been done:
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What has been done:
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Densidade de células vs. Toxicidade produzida
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Next steps:

1.To put the regional and local model to run for the years 2016
and 2017;

2.To start the tests for the Water Quality Module and run the
model;

3.To asses the dinoflagellate information from remote sensing and

compare with the monitoring data.
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