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Sustainable use of maritime spaces requires a participatory spatial planning approach that
balances the needs of different stakeholders with the need to protect biodiversity. In this study,
we investigated how different types of protected areas could be configured to cover 106
conservation features (including 39 vulnerable species and 67 habitats). We did this considering
three socio-economic scenarios reflecting different trajectories of economic development and
biodiversity protection through different spatial allocation of sea uses (fishing, tourism, mining,
nature protection, etc.), which were built through expert-based consultations in three study areas
(Northern Adriatic Sea, Strait of Sicily and Northern Tyrrhenian Sea). Specifically, we
modelled species distribution using habitat suitability models, we defined spatial protection
targets for each conservation feature using legislative references and calculated how many
conservation features could reach their protection targets in each scenario. We then defined and
solved systematic conservation planning problems with prioritizr to optimize the spatial
configuration of protected areas considering the different spatial allocation of sea uses of the
three scenarios. Our analyses show that none of the three scenarios could meet the spatial
protection target for all conservation features, but also that there are many possible ways to
improve each scenario by expanding the proposed set of protected areas. Through systematic
conservation planning approaches, this study demonstrates that it is possible to integrate
conservation objectives into maritime spatial planning to achieve a more biodiversity-positive
spatial allocation of human activities.



