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Introduction

• Combining AI-based and NWP methods can bring about both strengths for a stronger performance. 

• We focus on the Numerical Weather Prediction (NWP) post-processing based precipitation forecasting task to 
couple Machine Learning techniques with traditional NWP. 

• For the post-processing task, NWP predictions are fed to a deep learning model which is trained to output 
refined precipitation forecasts, while rainfall station observations are used as ground truth.



Challenges

Numerical Weather Prediction (NWP) post-processing based precipitation forecasting poses several challenges:
• Absence of a unified benchmark hindering cross-model evaluation.
• Uncertainty of atmospheric variable selection.
• The existing significant data imbalance.



PostRainBench

We introduce PostRainBench, a comprehensive multi-variable benchmark, which covers the full spectrum of 
scenarios with and without temporal information and various combinations of NWP input variables.



Method: CAMT Framework

We propose a new model learning framework CAMT, a simple yet effective Channel Attention Enhanced Multi-
task Learning framework with a specially designed weighted loss function.



Experiments
Our method outperforms sota by 6.3%, 4.7%, and 26.8% in rain CSI on respective datasets.

It's worth highlighting a significant milestone achieved by our model. In heavy rain, with improvements of 15.6%, 
17.4%, and 31.8% in CSI over NWP predictions across respective datasets. This underscores its potential to 
effectively mitigate substantial losses in the face of extreme weather events. 



Ablation Study
• We conduct an ablation study by systematically disabling certain components of our CAMT. 
• Weighted loss and multi-task learning are effective in improving simultaneous forecasting under the unbalanced 

distribution of light rain and heavy rain, while CAM provides comprehensive improvements.



Conclusion

• We introduce a comprehensive benchmark, PostRainBench and a new method, CAMT 
framework. 

• Our approach demonstrates outstanding performance improvements compared to baseline 
models and NWP method. 

• Our research provides novel insights into the challenging domain of highly imbalanced 
precipitation forecasting tasks. 

• We believe our benchmark could help advance the model development of the research 
community.
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