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ESA Ocean Health and Biodiversity projects

BiCOME – Biodiversity of the 

Coastal Ocean: Monitoring with 

Earth Observation

https://bicome.info

BOOMS – Biodiversity in the 

Open Ocean: Mapping, 

Monitoring and Modelling

https://booms-project.org 

CAREHeat – Marine Heatwaves

https://careheat.org/

Ocean Health – Acidification

https://oceanhealth-acidification.org

MiTHO – Multiple Threats 

on Ocean Health

https://www.mitho.org

PressuresBiodiversity Variables

PhytoDiverse – EC-ESA 

collaborative action on 

Ocean Health

Plank2Space: Linking satellite 
to genes with ML

https://bicome.info/
https://booms-project.org/
https://careheat.org/
https://oceanhealth-acidification.org/
https://www.mitho.org/


First assessment of Intertidal Seagrass across whole of 
Europe from the whole S2 record (2016/2017-2022)

Composite year (2017-2023) 

▪ Davies et al, 2024: A sentinel watching over inter-tidal 
seagrass phenology across Western Europe and North 
Africa Nature - Communications Earth and Environment

▪ Davies et al, 2024: Intertidal seagrass extent from 
Sentinel-2 time-series show distinct trajectories in 
Western Europe,  Remote Sensing of Environment



BOOMS - Biodiversity in the Open Ocean: Mapping, Monitoring and Modelling 
Funded by The 

European Space Agency

4D seascapes

All dataset available via THREDDS and viewable in PML portal https://rsg.pml.ac.uk/thredds/catalog-booms.html 

Three dynamical seascape types developed at 4 km resolution, from January 1998 – December 2021 
(monthly and weekly composites)

https://rsg.pml.ac.uk/thredds/catalog-booms.html


BOOMS - Biodiversity in the Open Ocean: Mapping, Monitoring and Modelling 
Funded by The 

European Space Agency

Maps of potential protected areas 
(representing 30% of individual seascapes) 
determined by diverting marine traffic 
around rather than through protected 
areas.

The method allows to achieve the UN’s 
goal of effectively protecting 30% of 
biodiversity in the ocean without heavy 
disruption to fishing and shipping

Maps of CO2 (top) and noise 
(bottom) estimation by maritime 
activity in the Atlantic. The noise 
estimation is based on noise 
generated by each type of vessel 
from the literature review.

Anabitarte et al, 2025, Marine Pollution Bulletin

Dynamic seascapes in 
support to Marine 

Protected Areas definition
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Mediterranean Sea hit by marine heatwave

ESA - Mediterranean Sea hit by 
marine heatwave

Read the ESA webstory:

From the detection and threAts of maRinE Heatwaves 

(CAREHeat) project

Marine heatwave in the Mediterranean Sea with temperatures in May 2022 4°C 
higher than the average for the 1985-2005 period. Marullo et al, 2023

Main results:

➢ Developed a surface Marine Heatwave 

Atlas for the period 1982 – 2023 (daily, 

1/4th degree)  from ESA CCI SST 

dataset

➢ developed a  global 4D Reconstruction 

of Marine HeatWaves for the period 

1993 – 2023 (daily, 1/8th degree) from 

satellite and in-situ data

➢ Assessed the impact of MHW on marine 

Ecosystems and Biogeochemistry, and 

Ecosystem Services

https://www.esa.int/Applications/Observing_the_Earth/Mediterranean_Sea_hit_by_marine_heatwave
https://www.esa.int/Applications/Observing_the_Earth/Mediterranean_Sea_hit_by_marine_heatwave
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From the detection and threAts of maRinE Heatwaves 

(CAREHeat) project

Li et al, 2024

Oceanic CO2 uptake

Oceanic CO2 outgassingBased on 
OCEANSODA-ETHZ

MHW IMPACT ON CO2  GASS Exchange

MHW DRIVERS: Mediterranean case 

Marullo, et al., Env. Res. Lett. 2023

Mignot, et al., in preparation

MHW IMPACT ON Phytoplankton
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Ocean Acidification

8 days, 1/4° x 1/4° maps of ΔfCO2

• Developing ocean acidification products from the use 
of satellite Earth Observation at enhanced spatio-
temporal resolution (1/4 deg, 8 days) than existing 
products

• Characterizing global and regional variability of ocean 
acidification

• Characterizing the impacts of Ocean acidification on a 
selection of marine species.

• Characterizing where Ocean Acidification occurs with 
other stressors (eg warming, eutrophication, 
deoxygenation).

Website: https://oceanhealth-acidification.org/

Impact of Ocean Acidification on Marine Ecosystems

Time Period: March 2022 – September 2024
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MultIple THreats on Ocean health (MITHO)

Website: https://www.mitho.org

 

CHI: cumulative impact of anomalous conditions in:
• SST extremes – Marine Heat Waves and Cold Spells
• pH extremes – Acidification event
• Wind extremes – Wind surges and calm
• Density extremes – High and Low Density anomalies 

Highly 

stressed

regionHighly 

stressed

periods
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PHYTODIVERSE

EC-ESA Collaborative Action on 
Ocean Health and Biodiversity in 
the frame of the EC-ESA Earth 
System Science Initiative

PHYTODIVERSE aims to advance algorithms to 
derive phytoplankton community diversity (inc. 
S2/S3 and PACE) and ecosystem function  
Essential Biodiversity Variables (EBV), to  
investigate their connection with climate driven 
processes (slow and extreme) and to produce a 
workflow towards indicators to inform CBD 
through GEO-BON.
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Plank2SPace: 
Linking satellite to genes with machine learning
Linking present (PACE, PRISMA, ENMAP) and future (CHIME) hyperspectral satellite 
measurements with genetic in-situ measurements to make a step forward in the estimation of 
phytoplankton biodiversity from space.

El Hourany et al, 2024

To achieve this goal 10 ships of opportunity will be equipped 
with novel instruments to sample plankton communities for 
DNA-sequencing analyses. Targeted regions are the Atlantic 
Ocean and the Mediterranean Sea.
Another 10 boats are being equipped in the Pacific Ocean by 
NASA
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