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Despite significant advancements in the energy industry over the past decade, most global regions still face
challenges in ensuring the security and supply of fossil fuels. The challenge in wind power usage is identi-
fying the optimal location for turbine installation to maximize energy generation while minimizing environ-
mental and socioeconomic impacts. This study aims to explore a data-driven deep learning-based modeling
framework that predicts land suitability for large-scale wind energy development by inventorying current
wind farms and using spatial decision criteria. The proposed framework will use recurrent neural and con-
volutional neural networks to simulate intricate interactions between meteorological, environmental, and
infrastructure-related spatial variables influencing wind energy potential. The model will use various spatial
datasets, including wind speed data, topography, and environmental constraints, to assess its transferability
to different wind regimes, environmental conditions, and infrastructure challenges across various geographic
regions, Furthermore, the offshore and inland regions will be utilized to identify wind potential locations us-
ing LiDAR and SAR data from Sentinel-1 satellites for suitable evaluation and detection. The results of this
study will be used to translate renewable energy sources and reduce climate change by improving wind energy
potential evaluation accuracy.
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