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Post-processing improves accuracy of artificial intelligence weather forecasts 
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AIFS accuracy rivals ECMWF high-resolution NWP forecast 
AIFS (Artificial Intelligence Forecasting System) is ECMWF’s new machine learning weather forecast. It is based on a graph transformer neural network. Model accuracy (MSE) is generally better than ECMWF high-resolution forecast based 
on IFS (Integrated Forecasting System).

Since February 2025, ECMWF has supported AIFS as an operational model. Model data is available since March 2024. 

IMPROVER Post-processing system 
We prototyped post-processing AIFS with the IMPROVER open- source software. 

Data and methods
We post-processed data from AIFS, along with ECMWF high-resolution deterministic (HRES) and ensemble (ENS) models.

We tested surface-level temperature, dew point, and wind speed using around 16 weeks of data.

Verification was against ~600 Automatic Weather Station sites.

We used the existing IMPROVER configuration developed for post-processing NWP forecasts at the Bureau. 

Post-processing improves skill from raw NWP 
Similarly to the case for NWP forecasts, we see improvements of several days of skill.

 

Blending AIFS with NWP forecasts improves skill 

Blending post-processed ECMWF ENS and HRES does not give much improvement over ENS alone. Adding AIFS gives much better results.

 

Post-processing produces high-quality probabilistic forecasts
IMPROVER can produce accurate probability forecasts from deterministic or ensemble inputs.

As with the expected-value output, using a blend of AIFS and NWP models improves the accuracy of the probabilistic forecast.

Visual detail is improved 

 Post-processing adds visual detail lacking in the low-resolution AIFS forecast. Bias correction against the MSAS analysis adds detail due to topographical features.

After post-processing, AIFS has a similar level of detail to the HRES, even though its original resolution is much lower. Shown below is an example for temperature (scale in degrees Celsius).

Input forecast

We produce output for each hour up to 240 H, 
but input has lower frequency.

Output is Albers Equal Area grid at 2400 m.

For temperature, correct for difference 
between average grid cell altitudes.

Correct for bias against MSAS analysis, 
using 30 days of history.

For ensembles, use thresholding. For 
deterministic forecasts, apply a simple model.

Square neighbourhood, 2500 m radius.

Additional smoothing step.

Reliability calibration against MSAS analysis, 
using 30 days of history.

Output forecast

Linearly interpolate to output 
time steps

Regrid

Lapse rate correction

Bias correction

Probability calibration

Produce probability forecast

Neighbourhood smoothing

Recursive filter smoothing


