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IEO-CSIC Observing 
System 
IEOOS

https://www.ieoos.es/



Radiales

TSG

Meteorology

Rosette-CTD Fito y Zooplankton

● Temperature
● Salinity
● Chorophyll A
● Oxygen
● CDOM
● Turbidity

● CTD
○ Temperature
○ Salinity
○ Chlorophyll A
○ PAR
○ Oxygen

● Bottles
● Nutrients
● Chlorophyll
● Oxygen
● Ciliates
● DNA
● Citometry

● Taxonomy
● Abundances
● Biomass
● FlowCAM
● Zooscan



PELACUS
Top Predators

VADCP Rosette-CTD Hauls

CUFES

Meteorology

Acustics

Litter
Microplástics

Fito y Zooplankton

TSG



Ocean Models

Hydrodynamic model (3D)
- ROMS Rutgers
- 30 vertical levels 
- 3.5 km horizontal resolution
- Meteorological forcing
- Tides
- Rivers

Velocities
Turbulence
Temperature
Salinity
Density

Biogeochemical model N2PZD2 
(nutrient sources)
- Fennel et al, 2006

Phyto
Zoo

Lagrangian IBM model
- Offline, Ichthyop or OpenDrift
- Physical processes (advection and 
dispersion)
- Biological behaviour of Early Life Stages 
(growth, buoyancy, vertical migration, etc.) Transport

Survival
Connectivity



Data Ecosytem



  

FAIR data = Standards

● Findable

● Accesible

● Interoperable

● Reusable

Node GIS WMS WCS WFS

Catalogue CWS

Files ISO19139 GeoJSON

Semantic Vocabularies

The only way to ensure that data is fair for machines—and ultimately for AI—is through the use of standards 



  

● Ontology: A formal definition of the types, properties, 
and relationships among entities that exist within a 
particular domain. 
– https://earthportal.eu/ 

● Vocabulary: A list of standard terms used in a specific 
field. 
– https://vocab.nerc.ac.uk/
– https://vocab.seadatanet.org/search 

Vocabularies and Ontologies

The other essential requirement for data to be used by machines without supervision is the use of standard 
vocabularies when creating metadata.

https://earthportal.eu/
https://vocab.nerc.ac.uk/
https://vocab.seadatanet.org/search


NODC IEO Geoportal

https://nodc.ieo.es/geonetwork

● It has a user-friendly interface

● Machines can query the cataloged information using standard CSW services or through its API.





SMART AND PRECISION 
SUSTAINABLE AQUACULTURE

OBSERVATION AND MONITORING OF 
THE MARINE AND COASTAL 
ENVIRONMENT

WP2

WP3

WP4

WP5

Marine governance and 
monitoring in Galicia

USC
UVigo
UDC

CESGA
CETMAR
CIMA
CMAR - Xunta
Intecmar
MeteoGalicia

IIM - CSIC
IEO - CSIC

SOCIAL AND ECONOMIC 
TRANSFORMATION FOR 
RESILIENCE

11
INSTITUTIONS

202 
RESEARCHERS

OCT 2022 - SEP 2025

6 
MILLION €

Advanced analytical tools

Integrated marine data 
platform

New technologies and 
observation tools



INTEGRATED MARINE OBSERVATION 
AND MONITORING STRATEGY, GALICIA

New observation technologies,  
tools and platforms

INTEGRATED MARINE DATA 
PLATFORM (Public, FAIR and 

connected)

Positioning Galicia as a leader in the management 
of marine data

PCCMM x CESGA BigData

Marine Virtual Lab 

Contributing from Galicia to the digital twin of the 
ocean

https://ccmmbigdata.cesga.es/
https://ccmmbigdata.cesga.es/
https://pcmg.citic.udc.es/
https://pcmg.citic.udc.es/
https://pcmg.citic.udc.es/
https://pcmg.citic.udc.es/
https://pcmg.citic.udc.es/
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INTEGRATED DATA PLATFORM 
FOR THE INTEGRATION AND INTEROPERABILITY OF MARINE DATA

TECHNOLOGY CHALLENGE

● Do not collect all data 
● Select different types of data
● V1 with more mature datasets
● V2 added images, videos, and DNA



  



Risk of Portuguese man-of-war on Galician beaches

- Physalia physalis (commonly known as 
the “Portuguese man-of-war”) appeared on 
the beaches of Galicia in late summer 
2025.

- Physalia physalis causes a very painful 
toxic sting.

- Our app aims to predict its arrival on the 
Galician coast so that end users can stay 
informed about these phenomena.

- Our app combines numerical simulations 
with observational data to provide 
comprehensive and easy-to-understand 
information.

- Our app is designed to be easy to use for 
any user.



Estimating the 
Probability of 
Portuguese Man-of-War 
Sightings on the 
Beaches of Galicia

Assets used: ROMS (MeteoGalicia) y 
Radar HF (Intecmar)

Assets produced: OpenDrift Trajectories 
and Physalia Physalis Risk Assessment

OpenDrift
Simulations

Compute

Analyze Display

Share

BD: PostgresSQL
Monitorization: Graphana

Web: 
carabelas.dataspace.cesga.es

Data Analysis ROMS 
(MeteoGalicia)

Data Analysis Radar HF 
(Intecmar)

https://carabelas.dataspace.cesga.es/




HAB early warning http://www.shellfish-safety.eu/

Early Warning System for Harnfull Algae Blooms

Dinophysis acuminata September 2020
Data sharing, Standards and interoperability



● Apply AI to downscale ocean circulation 
models in order to simplify the forcing of 
Lagrangian models.

● Extract unstructured information from 
Portuguese man-of-war sightings to 
improve risk estimates.

● Use LLMs to improve the interaction 
between end users and the information 
generated by predictive systems.

Next steps One Health AI Factory





  

FAIR data = Standards

● Findable

● Accesible

● Interoperable

● Reusable

Node GIS
STAC api 
OGC api

Catalogue CWS

Database, 
Files, etc

OMS, ISO19139 
GeoJSON

Semantic Vocabularies



Data Ecosytem + STAC



  

FAIR data = Standards

● Findable

● Accesible

● Interoperable

● Reusable

Cloud HPC
STAC api 
OGC api

Catalogue CWS

Database, 
Files, etc

OMS, ISO19139 
GeoJSON

Semantic Vocabularies



Data Ecosytem + HPC
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