Immersive Virtual Reality Digital Twins (IDT) of natural ecosystems
based on true geometries and biodiversity information
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Immersive digital twins are promising technologies that enable the connection of Virtual Reality (VR)
with real geometries. We have applied this innovative method for visualizing the biodiversity of a
tropical coral reef in Mexico. By integrating precise 3D models - based on real geodata - into VR
environments, we enable users to explore coral reefs with unprecedented detail accuracy.
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In our example, the focus is on a realistic visualisation of the content components of a high-resolution
digital twin. The data used includes satellite-based information on bathymetry and benthic habitats, as
well as local biodiversity data. This approach allows for an accurate reproduction of the reef geometry

and surrounding habitats.
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Our Immersive Digital Twin of a tropical coral reef demonstrates the potential of this technology for
exploring and protecting endangered ecosystems. VR visualisation not only provides a realistic, immersive
experience, but also facilitates monitoring of the fragile ecosystem by integrating multiple data sources.
This makes complex scientific findings accessible and attractive to a wide audience, opening up new
possibilities for scientific research and environmental awareness building.
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