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Introduction

1. Typhoons have a significant impact on humans and society.

2. ML evolves rapidly, enabling systems to learn from data.

3. ML boosts typhoon prediction accuracy and efficiency.

4. Diffusion models enhance ML's weather prediction abilities.
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Motivations
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Introduction

● Digital Typhoon (DT): The largest 

typhoon satellite image dataset 

covering the Western North Pacific 

region from 1978 to 2022.

● ERA5: The fifth generation ECMWF 

reanalysis atmospheric data for the 

global climate from 1940 onwards.
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Data

http://agora.ex.nii.ac.jp/digital-typhoon/index.html.en
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Methods
Conditional Denoising Diffusion Models 
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Methods
Conditional Denoising Diffusion Models
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Methods
Conditional Denoising Diffusion Models
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Methods
Baselines

CNN model

SENet Denoising Diffusion Model
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Results
Visual Results
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Results
Performance Metrics



Imperial College London

Results
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Pixel Difference
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Results
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Pixel Difference

https://github.com/dmtrKovalenko/odiff
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Results
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Magnitude Prediction

The magnitude is calculated by:
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Results
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Case study: Typhoon Muifa
September 2022
Category 3 (170 km/h sustained winds)
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Conclusion

1. Development of a Customised Typhoon Dataset: Match the DT and ERA5 meteorological data for any 

given region.

2. Advancement in the Use of CDDPM: Demonstrate CDDPM to consistently outperformed other three 

models across multiple reanalysis variables.

3. Providing Supplementary Meteorological Data: Demonstrate the ability to generate additional high-quality 

reanalysis data from satellite images, which can be used both for forecasting and to fill in gaps in existing 

reanalysis datasets.

4. Ability of Multi-Variable Prediction: The ability to predict multiple meteorological variables simultaneously, 

including u10, v10, t2m, sp.
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Key Takeways
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Conclusion
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Future Study

Due to the current limitations faced, a few areas that can be

researched in the future include:

1. More case studies

2. Consider Temporal Dynamic

3. Explore Multimodal Models

4. Explore Downscaling Applications
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