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Abstract:

Over the last decade, digital innovations have reshaped the ways Underwater Cultural Heritage
(UCH) is documented, accessed, and managed, offering new opportunities for its protection and
preservation. Technologies such as Virtual and Augmented Reality (VR/AR), 3D and 4D
representations, digital platforms, and immersive applications have enabled alternative forms of
access to underwater sites and supported more inclusive engagement with them. Experience from
recent initiatives, however, indicates that the long-term effectiveness of such technologies depends
on their integration within coherent, sustainability-oriented strategies rather than on isolated
technological deployments.

In response to this need, integrated approaches have emerged these digital innovation tools as part
of broader regional innovation ecosystems, combining research, cultural heritage management,
capacity building, and sustainable development. Within this context, the establishment of Blue
Culture Technology Excellence Hubs represents a structured model for fostering collaboration
among research organisations, cultural institutions, technology providers, and blue economy
stakeholders and enhancing regional tourism development. These hubs function as enablers for the
co-development and uptake of digital solutions that support underwater archaeological research,
accessibility, monitoring, and diver safety, while remaining aligned with heritage protection
principles. The approach is built upon key strategic pillars, including ICT-enabled underwater
research, digital technologies enhancing physical and remote access to UCH, tools for monitoring
and safeguarding underwater cultural assets, and solutions supporting safe underwater operations.
By embedding these pillars within regional ecosystems, the model promotes capacity building,
knowledge exchange, and the development of sustainable strategies that balance accessibility, and
the long-term protection and preservation of UCH.

Overall, this ecosystem-based approach demonstrates how digital innovation, when embedded
within integrated and regional models, can contribute meaningfully to sustainable protection and
preservation of UCH.
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