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Deep Learning Model for Satellite Rainfall Estimation:
Seasonal Model Integration with Mixture of Experts
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Abstract

Geostationary satellite-based precipitation estimation plays a vital role in both short-term extreme rainfall
monitoring and long-term climate monitoring. This project developed the AIQPE (Al-based Quantitative Precipitation
Estimation) deep learning model to enhance the spatial and temporal resolution and accuracy of rainfall prediction. In
2024, by adjusting input variables, optimizing training hyperparameters, and experimenting with alternative loss
functions, we successfully established a summer-specific precipitation estimation model. Building upon this foundation,

a corresponding winter model was developed, completing the core framework for multi-seasonal rainfall estimation.

In practical applications, the seasonal models need to switch automatically based on seasonal shifts and weather

conditions to support a consistent and reliable year-round operational workflow. To address the limitations of manual



model switching and reduce the risk of operational errors, the project introduced the Mixture of Experts (MoE)
architecture in 2025. By employing a gating neural network, the system can automatically determine the appropriate
seasonal model for each time point, enabling adaptive model selection based on input features and significantly

improving operational efficiency and flexibility.

Preliminary validation results indicate that the MoE-based system maintains consistent and reliable estimation
performance across different seasons. Compared to static switching or single-season models, the MoE approach
demonstrates superior generalization capability and ease of use. The technical framework and evaluation results of this
study will be presented at this conference, aiming to provide a more robust and practical solution for year-round

satellite-based precipitation estimation.
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