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Abstract Climate anomalies pose an increasing threat to marine ecosystems, with irreversible consequences for biodiversity and fisheries. In this study, we introduce Cliuuyeto a novel deep neural network architecture designed for the early detection of climate anomalies using satellite and in-situ data. Our approach integrates 3D convolutional layers for spotjg-temporal analysis of oceanographic data and a dynamic attention mechanism to identify weak precursor signals of extreme events. Results from a dataset spannmg 2010—2023 demonstrate a significant improvement in accuracy (F I -score = 0.92) compared to existing models, while reducing computation time by 40% through weight quantization.
We also discuss the implications of these advancements for managing marine protected areas, emphasizing the importance of integratmg Al tools into public policy. Finally, we highlight current limitations, such as sensitivity to training data biases, and propose future research directions, including the use of data from autonomous underwater sensors.
Keywords: Deep neural networks, climate anomalies, marine ecosystems, early detection, machine learning.

References [l] Smith, A., & Johnson, B. (2021). Deep Learningfor Environmental
Monitoring. Journal of Artificial Intelligence in Earth Sciences, 12(3), 45—67. [2] Garcia, M., et al. (2022). Climate Change and Marine Biodiversity: A Global Perspective. Oceanographic Research, 34(2), 112—130. [3] Lee, C., & Wang, D. (2020). Attention Mechanisms in Time-
Series Forecasting. Proceedings of the International Conference on Machine Learning, 89— 101. [4] Dubois, P. (2023). Quantization Techniquesfor Efficient Neural Networks. IEEE I Transactions on Neural Networks and Learning Systems, 35(1), 78—92.
