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Abstract:

This study explores the critical integration of marine geophysical sciences with renewable
energy technologies as a primary framework for resource exploration and sustainable
development. The research provides a technical analysis of offshore wind turbine arrays,
floating photovoltaic platforms, wave energy systems, and Ocean Thermal Energy Conversion
(OTEC), emphasizing the pivotal role of geophysical surveys in enhancing resource efficiency
and engineering reliability. Findings demonstrate that these integrated solutions effectively
reduce carbon emissions and bolster the stability of coastal communities by advancing the
"blue economy™. Furthermore, the study proposes scientific strategies to navigate technical and
regulatory obstacles, ensuring the long-term viability of large-scale marine projects in dynamic
environments. Results indicate that transitioning from fossil fuels to marine renewables leads
to improved water quality, energy independence, and the creation of sustainable "blue"” jobs.
The synergy between geophysical insights and energy technologies not only guarantees the
structural integrity of offshore installations but also serves as a safeguard for sensitive marine
ecosystems. Ultimately, the paper recommends fostering regional cooperation and increasing
governmental support for innovation to secure a sustainable global energy future for upcoming
generations.

Keywords: Marine Renewable Energy, Sustainable Development, Offshore Wind Energy,
Wave Energy, Ocean Thermal Energy Conversion (OTEC), Geophysical Survey,
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