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Integration of multi -scale 
Technologies for Coastal Ecosystem 
Mapping & Monitoring (Project MER)
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Climate Change and 

Declining Biodiversity
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~50%

5

The State and Significance  of our Oceans

Degraded Ecosystem

Ocean ecosystems significantly degraded in the last century

$2.5T
Annual Value

Value these ecosystems provide each year

80%
Earthõs Life

Percentage of all life on Earth living in ocean ecosystems

4B
Dependent People

People relying on oceans for primary income or food source



More than 75% of the worldõs 
ocean is unmapped, 
unobserved and unexplored.
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The State and Significance  of our Oceans
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Zooming on seagrass: A Vital Ecosystem

2 Climate Change 
Mitigation

35x better at carbon removal 

than rainforests. Accounts for 

10-18% of ocean carbon 

storage.

3 Biodiversity 
Powerhouse

Provides food and habitat for 

marine life. 20% of world's 

fish stocks rely on seagrass.

4 Coastal Protection

Protects coastlines from erosion by 

stabilizing the seabed, buffering waves 

and storms.

1 Estimated decline

~7% per year on top of 

historic loses that are 

described as catastrophic



More than 80% of the worldõs 
seagrass field is unmapped.
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Zooming on seagrass: A Vital Ecosystem



Better data enable better 
decisions.
Mapping the baseline, modelling risks, monitoring changes ð informing your decisions.
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The Value of Geodata

1 Mapping and 
Monitoring

Monitoring changes over 

time , identifying areas of 

decline , and assessing the 

effectiveness  of restoration 

efforts

2 Understanding 
Env. Conditions

Understand the 

environmental conditions 

that support healthy 

seagrass meadows

3 Detecting Threats

Monitor threats to seagrass, 

such as pollution, coastal 

development, and climate 

change impacts

4 Guiding 
Restoration Efforts

The best locations for 

restoration, geodata ensures 

that efforts are targeted and 

effective

5 Supporting Policy 
and Management

Geodata provides the evidence needed 

to support policy decisions and 

management strategies aimed at 

seagrass conservation

©Xavi BOVE / Studio
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The Marine Ecosystem Restoration (MER) Project

Implementation

ISPRA (Italian Institute for 

Environmental Protection and 

Research)

Funding

PNRR (National Recovery and 

Resilience Plan) of Italy, part of 

EU's recovery plan

Objective

Restore and protect marine ecosystems, focusing on biodiversity 

conservation and sustainable resource use
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European Nature 
Restoration Law Targets

1 2030 Goal

Restore at least 30% of the EU's land and sea areas

2 2050 Goal

Restore all ecosystems in need of restoration

3 Marine Focus

Restore seagrass beds, sediment bottoms, and 

habitats of iconic marine species



The MER project target is to 
complete the mapping of the entire 
coastline of Italy by July 2026
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The Marine Ecosystem Restoration (MER) Project

Italian Coastline length

~7,600km
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Concept of operation 1 Satellite EO
Provides SDB and Seafloor 

classification to visible depth

4 Ground truthing (AUV)
Provide Very high-res. RGB and 

HSI Imagery

2 Airborne LiDAR Bathymetry
Provides Bathymetry and 

Habitat Map up to 3x visible 

depth extending Sat. 

Coverage
3 Surface Vessel (MBES)

Provides Bathymetry and Habitat 

Map foot of seagrass field 

extending ALB coverage
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Concept of operation

XXXXXXXXXCoastline

Satellite-derived bathymetry and 

seafloor classification

Airborne lidar bathymetry 

(and hyperspectral imaging) 

Multibeam echo sounding 

(>ALB Coverage)
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Ground truthing RGB and

 HIS Imagery
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Fugro VirGeo®

A cloud-hosted, web-based Geo-data 

engagement platform
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Satellite EO (Multispectral Imagery)

Main data Provider

Å MAXAR 

Technologies

Sensor

Å WorldView-2 

Å WorldView-3

Products
Å Seafloor reflectance

Å Bathymetry and 

Å Preliminary Seafloor Classification



SatAnalytics unlocks Geo-data safely and rapidly in 
coastal zone without stepping foot on site
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Satellite -Bathymetry

Shallow water mapping 

and monitoring

Modelling water depth based on 

multispectral satellite sensors. 

Inversion of the radiative transfer 

equation (òmodelling the lightó)

Allows for calculation of depth based on 

archived data, no mobilisation needed

Solution Satellitaire - Concept 
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Mapping Remote Coastal Environment

100 m
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Mapping Remote Coastal Environment

Depth (m)

100 m
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Mapping Remote Coastal Environment

100 m

Habitat Classes
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Satellite EO ð Seagrass Monitoring examples

Sensor
MaxarôsWorldView-2 

50cm Resolution

c

Intertidal zone Seagrass density, Ronce-les-Bains - France
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Satellite EO ð Seagrass Monitoring examples

Sensor
MaxarôsWorldView-2 

50cm Resolution

c

Intertidal zone Seagrass density, Ronce-les-Bains - France

April Okt

Aboveground biomass

2023-05-02 2023-07-20 2023-10-02



25

Satellite EO ð Seagrass Monitoring examples

Sensor

Intertidal zone Seagrass density, Ronce-les-Bains - France

2022 2024

2022-10-09 2023-10-02 2024-10-04

Aboveground biomass

2023


