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The Digital Twin of the Ocean (DTO)BioFlow Project will transform access to ocean biodiversity 
data by enabling the sustainable integration of biodiversity monitoring data flows into the Digital 
Twin of the Ocean (EU DTO)47. The project unlocks the societal value of these data, thereby 
enriching digital tools and services in cooperation with the European Marine Observation and 
Data Network (EMOD) 
EMODnet Project48 and various DTO projects, including the European Digital Twin of the Ocean 
(EDITO)49, EDITO Model50, and the Iliad consortium51. To fully exploit the potential of these new 
and existing data flows, DTOBioFlow will develop the biodiversity component of the DTO. The 
DTO fulfils the objectives of the EU Biodiversity Mission and Strategy by bringing together data, 
models, and new algorithms to support the development of policyrelevant tools and services 
for effective monitoring, restoration, and protection of marine biodiversity. 
Figure 1, read lefttoright, shows how DTOBioFlow provides support for the various steps in 
a digital twin pipeline. These steps move from data acquisition to data curation and 
representation, to models, and finally analysis. The twins support stakeholder requirements 
allowing the user to examine predictiontype queries to the twin, conduct whatif analyses, and 
interact with various types of visualisations. This will be developed through demonstrator use 
cases for the following seven areas: (1) invasive species management; (2) adaptive offshore 
construction and energy harvesting; (3) assessing pelagic biodiversity in relation to human 
impact; (4) spatial planning of sustainable mariculture; (5) ecosystembased marine spatial 
planning and Marine Protected Areas (MPA) management; (6) low impact fisheries; and (7) 
biodiversity ecosystem services including carbon sequestration. 
The key challenge is bringing new biodiversity data streams into the European DTO through a 
suitable interoperability architecture. New technology and data types (imaging, acoustics, DNA 
based, satellite) produce huge amounts of readings that require processing, aggregation, and 
translation into usable data products such as species occurrences, densities, biovolumes, species 
migration routes, etc. For many of these data types this hampers the flow of data from the 
biodiversity sensor networks to the biodiversity data integrators used to deal with more 

47 https://digitaltwinocean.mercatorocean.eu
48 https://emodnet.ec.europa.eu/en
49 https://editoinfra.eu
50 https://editomodellab.eu
51 https://oceantwin.eu
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traditional types of observation data. Sustainable ingestion procedures for these data towards 
the DTO will be provided, with the use of EMODnet Biology52 as a primary focus.  EMODnet is 
the portal that provides open and free access to interoperable data and data products on 
temporal and spatial distribution of marine species (angiosperms, benthos, birds, fish, 
macroalgae, mammals, reptiles, phyto and zooplankton) from European regional seas. The 
infrastructure and data flow used within EMODnet Biology is based on the European Ocean 
Biogeographic Information System53 (EurOBIS/OBIS), the Global Biodiversity Information 
Facility54 (GBIF), and their underlying biodiversity ontologies. Other aggregators will also be 
considered when appropriate. The collected data will further be transformed to appropriate 
digital representations suitable for the data lakes of relevant digital twins with a transformation 
to analysisready data. Considered data formats for the digital twin models are 
Parquet/GeoParquet55, SpatioTemporal Asset Catalogs56 (STAC), and Zarr57 drive, in particular 
for the analysisready data. 

The digital twin processing will be supported through the EDITOInfra data lake and the EDITO 
digital twin engine.  Further support for High Performance Computing (HPC) model processing 
for digital twins is carried over from the Biodiversity Digital Twin (BioDT) Project58, a landbased 
digital twin. Partners who are jointly involved in BioDT as well as DTOBioFlow are responsible 
for transferring HPCprocessing services into the marine biodiversity digital twins. This reuses 
existing HPC infrastructure services such as the LEXIS Project59 combined with AI/Machine 
learning Graphics Processing Unit (GPU) clusters, workflow engines, and languages such as the 
common workflow language (CWL). Both projects take advantage of processing and service 

52 https://emodnet.ec.europa.eu/en/biology
53 https://www.eurobis.org
54 https://www.gbif.org
55 https://geoparquet.org
56 https://stacspec.org/en
57 https://zarr.readthedocs.io/
58 https://biodt.eu
59 http://lexisproject.eu

Figure 1 DTOBioFlow Biodiversity data into Digital Twins of the Ocean.
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support through the European Open Science Cloud (EOSC)60. Biodiversity digital twins will also 
be able to exploit the EDITO ModelLab services for various ocean models and relevant Virtual 
Research Environments like Jupyter Notebook Hubs61 and the Galaxy platform62. 
The approach will further be harmonised with the interoperability architectures of supporting 
initiatives like the Iliad consortium, the United Nations Ocean Decade Initiative63, DITTO (Digital 
Twins of the Ocean)64 with the Turtle Interoperability Framework (TIF)65. The basis of the levels 
of legal, organisational, semantic, and technical interoperability of the European Interoperability 
Framework (EIF) will be followed.   
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