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Summary of new contributions of the Dissertation 

1. The seasonal SE-XGB-LGBM-RF-OW ensemble model is proposed for solar 

power forecasting. This architecture optimizes the combination of decision tree 

algorithms through a stacking ensemble with seasonal weight optimization, 

thereby enhancing forecasting accuracy and adaptability to complex weather 

variations across different regions and timeframes. 

2. A systematic evaluation is conducted on two major groups of models, including 

decision tree models (XGBoost, LightGBM, and Random Forest) and time series 

models (LSTM, GRU, and BiGRU), under scenarios with continuously missing 

data. Detailed comparative analyses of accuracy, training speed, and stability 

clarify the technical characteristics of each group and provide a scientific basis 

for model selection in future practical applications. 

3. A LightGBM–LSTM hybrid model is developed, in which LightGBM is 

employed to fill short-term gaps in missing power data and serves as a 

preprocessing layer for the LSTM. This integration enhances forecasting 

performance under incomplete data conditions. 

4. A Selector-Model is designed to automatically select the optimal forecasting 

model for each solar plant at a given time based on climate characteristics, plant 

scale, and historical data. This represents an important step toward simultaneous 

deployment of forecasting systems across multiple solar power plants located in 

different climate zones. 

5. The effectiveness of radiation forecasting models (LightGBM, LSTM, and 

GRU) is demonstrated as an intermediate supporting layer within the power 

forecasting system, particularly in scenarios where measured data or 

meteorological forecasts from specialized centers are unavailable. These results 

clarify the critical role of radiation-related information throughout the entire 

forecasting pipeline. 
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