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Abstract

This project is part of a research initiative for establishing a robust simulation-optimization framework for Hybrid Floating Photovoltaic-Hydropower (HFPVHP) systems and ensure that growing energy needs as well as international water agreements can be met. Focusing on
Elephant Butte Dam in the Rio Grande basin, it integrates water runoff forecasting, reservoir operations, and power modeling using machine learning, hydrological models, and optimization tools. By simulating the dynamics of water inflows, outflows, and energy output during
summer months, this research aims to build predictive models that inform sustainable reservoir and energy management strategies.
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1. Acquire and Preprocess Historical Data Daily reservoir data (storage, inflow, outflow) is collected and cleaned into a single CSV file. This dataset includes decades of real
measurements from Elephant Butte Reservoir.

2. Train an LSTM Model to Predict Outflow Using TensorFlow/Keras, an LSTM model is trained to predict 10 days of future outflow_af values. It learns patterns from a
30-day sliding window of historical data ending on the target forecast date (2025-06-01).

3. Extract Reservoir Change Factors From the same dataset, the 'unaccounted af' column is used to compute daily net storage changes. These constants represent how

Vega, J. (2025). Machine Learning and Time Series Forecasting for Hydropower Predictions (Master's thesis, The
University of Texas at El Paso).

Vega, J., Rahman, A., Aslantas, B., Marin, K., Mayer, A., & Ceberio, M (2025) .Resilient Energy Generation for
Hybrid Floating Photovoltaic-Hydropower Systems. To be presented in the proceedings of the Workshop on
Engineering Applications Oct, 2025 Colombia.

Water Data For Texas - Elephant Butte Lake (2025). Retrieved Jul 1, 2025,
https://waterdatafortexas.org/reservoirs/individual/elephant-butte

reservoir levels shift due to factors beyond measured inflow/outflow.
4. Generate RealPaver-Compatible Constraint File A Python class generates a .rp file formatted for RealPaver, containing:- Initial storage (w0)- Daily change constants
(c1..c10)- Predicted releases (R1..R10)- Storage constraints (reservoir Min/Max)- Optional total release band (due + delta)- RealPaver solving instructions. Acknowledgements
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