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• Deployment of autonomous platforms for 
real-time monitoring, 2 miles off the coast of 
Fano, Italy (including AUVs, crawlers).

• Analysis of spatial and temporal 
environmental changes based on satellite 
Copernicus data and in-situ sensors.

• Animal classification and counting using AI 
tools.

• Multiparametric data analysis to establish 
cause-effect relationships between biological 
variables and the habitat conditioning 
through multivariate regression modelling
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The main objective is to determine the 
effects of climate and anthropogenic 
stressors on the ecological processes and 
biodiversity. 
Target species: seascape and fish 
biodiversity (Sparidae family which 
comprises many large and mobile species 
that are targeted by recreational and 
commercial fisheries) in the Mediterranean.
Drivers: temperature, littering and noise, 
fishing pressure and any other stressor 2.
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Tipping points in marine ecosystems represent critical thresholds leading to 
significant and often irreversible changes, altering the ecological balance and the 
ecosystem services1. The drivers of such changes include climate change, 
pollution, overfishing, and habitat degradation. The Digital Twin of the Ocean 
(DTO) is gaining popularity as a technological tool for monitoring and predicting 
changes in environmental systems.

Methods

•Develop a data processing pipeline to quantify key ecological indicators for 
monitoring the health and status of benthic ecosystems.
• Create a Digital Twin model of the marine ecosystems in the study area, integrating 
multi-source data.
• Enable real-time simulation and visualization of ecosystem dynamics, offering 
immediate insights into environmental changes.
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