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The challenge

- Precipitation is IMPORTANT !!! 
- AIFS is trained on ERA5 reanalysis data
- Predicted precipitation distribution does 

not capture realistic features 

- Goal: Fine-tune AIFS on IMERG 
observational data 
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ERA5

- Reanalysis product
- Does not assimilate TP
- Overestimates light precipitation
- Does not capture extremes as well

- Satellite observation based 
product

- Calibrated with ground stations
- More realistic*

IMERG



Make it rain with IMERG!

ERA5

Replacing TP in ERA5 with IMERG

Using a pre-trained model 
for 50 epochs



Training Configuration 

- Learning rate
- AIFS default: 1.25e-4
- AIFS Indra: 7e-5
- Warm-up steps with high LR=7e-5 to escape 

local minima
- Gradually lower LR to avoid catastrophic 

forgetting
- To freeze or not to freeze?

- Did not freeze the encoder and processor 
layer weights

- Rollout: 1
- Chosen for faster computation 
- Ideally would increase for better performance.



Training… Do things change?

● Over 10 epochs precipitation 

distribution starts to fit IMERG

Epoch 0



Training… Do things change?

● Over 10 epochs precipitation 

distribution starts to fit IMERG

● More GPU’s and iterations through 

dataset could have squeezed out more 

👀

Epoch 10



Global RMSE against independent year of IMERG

● July 2023 forecast RMSE vs IMERG 
(independent year)

● We capture IMERG better!



● July 2023 IMERG vs ERA5 



● July 2023 forecast 
AIFS-default vs AIFS-Indra

● AIFS-Indra smooths out 
light precipitation 
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Limitations

Resolution 

Spatial evaluation

Training compute

Limited verification




