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PRESS RELEASE
[bookmark: _9pkarqqquprx]Using Deep Learning to Unlock Decades of Marine Biodiversity Data and  plan marine ecosystem management
Summary: A new study from the University of Gothenburg’s Tjärnö Marine Laboratory showcases how deep learning can help scientists understanding decades of marine observations and support more effective management of marine protected areas. 
Marine ecosystems are undergoing rapid transformations driven by human pressures and climate change. To understand how these forces reshape the seafloor, researchers from the University of Gothenburg’s Tjärnö Marine Laboratory analysed 26 years of underwater video recordings from Sweden’s Kosterhavet National Park, the country’s first national park. Published in Ecology and Evolution and funded by the European Commission DTO-Bioflow project, the study demonstrates how artificial intelligence (AI) can transform archives of marine footage into ecological knowledge, revealing ecological responses on the seabed to protection measures as well as rising temperatures.
[bookmark: _riwbegyekpfb]AI Unlocks a Hidden Record of Marine Life
Beyond Sweden’s waters, the work shows how digital technologies are redefining the way we study and manage the ocean. Using a deep learning model trained to recognise 17 benthic species, the research team processed over 4.4 million images captured by an underwater robot between 1997 and 2023. The analysis, carried out on the Swedish National Academic Infrastructure for Supercomputing (NAISS), provided a detailed timeline of ecological change within the park. The results show that trawling restrictions introduced over the past 25 years have contributed to the recovery of sensitive seabed communities. Filter-feeding animals such as mussels, anemones and soft corals have become more common, while cold-water species like the football sponge (Geodia barretti) and the fileclam (Acesta excavata) are retreating from shallow areas as temperatures rise.
The long-term videos, recorded by underwater photographers at Tjärnö and stored for decades on hard drives, have become a scientific time capsule.
“We were lucky that the underwater photographers at Tjärnö chose to keep this data until now, when we can use machines to analyse it,” says Matthias Obst, marine ecologist at the University of Gothenburg and research leader in DTO-BioFlow. “Without machine learning, it would have been impossible to analyse such a large number of videos of varying quality and count the abundance of 17 different species over 26 years.”
[bookmark: _vlnjmpuojx6z]A Case Study for Marine Ecosystem Management 
The study is part of DTO-BioFlow, a Horizon Europe project that supports the Digital Twin of the Ocean by improving how biodiversity information flows into it. The Kosterhavet analysis demonstrates how digital approaches can support Ecosystem-based Spatial Planning and Marine Protected Area (MPA) Management. This study tests how linking species traits, such as feeding type or habitat-forming capacity, to the ecosystem services they provide (for example erosion prevention, carbon storage, or biodiversity support) can improve how we assess and plan for human pressures in marine ecosystems.
By applying deep learning to long-term monitoring data, the Kosterhavet study provides the type of species-level and functional information that the DTO-BioFlow study uses to demonstrate these methods in practice. The results contribute to a European traits database and ecosystem-service modelling framework that connect local ecological evidence with continental-scale digital analyses, showing how AI-derived biodiversity data can inform more effective spatial planning and policy decisions across Europe.
This knowledge will ultimately feed into the future Digital Twin of the Ocean (DTO), the European initiative led by the European Commission that aims to create a digital replica of the oceans combining data, models, and AI to visualise, analyse and predict marine change, providing tools for sustainable ocean management.
[bookmark: _sd3fcfm6xqwp]About DTO-BioFlow
DTO-BioFlow (Integration of biodiversity monitoring data into the Digital Twin Ocean) is a Horizon Europe Research and Innovation Action funded by the European Union under grant agreement No. 101112823.  Coordinated by the Flanders Marine Institute (VLIZ), the project brings together 28 European partners to improve access to marine biodiversity data, apply artificial intelligence in ocean monitoring, and connect these resources to EMODnet and EDITO, the digital infrastructure supporting the EU Digital Twin Ocean. By unlocking previously inaccessible data, the so-called “sleeping data”, DTO-BioFlow ensures that biological observations contribute to Europe’s shared digital understanding of the ocean. Within the project, a series of Demonstrator Use Cases (DUCs) test how this data can address real-world challenges, from carbon sequestration and habitat restoration to ecosystem-based spatial planning.
DTO-BioFlow runs from September 2023 to February 2027 and contributes directly to the European Mission “Restore our Ocean and Waters by 2030.”
Scientific article in Ecology and Evolution: Applying Deep Learning to Quantify Drivers of Long-Term Ecological Change in a Swedish Marine Protected Area
Contact: Matthias Obst, researcher on marine ecosystems at the Department of Marine Sciences, University of Gothenburg, telephone: +46 (0)76-618 38 27, e-mail: matthias.obst@marine.gu.se
Follow DTO Bioflow at:
• Website dto-bioflow.eu/ 
• Bluesky @dtobioflow.bsky.social
• LinkedIn /company/dto-bio-flow
• YouTube @DTOBioFlowProject
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