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Example Satellite Results — ATMS

Channel 7 | lead 3 hour
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Example Satellite Results — AMSU-A

Channel 7 | lead 3 hour
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Multi-step Forecast— ATMS

Channel 7 | lead 12 hour
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Multi-step Forecast— AMSU-A

Channel 7 | lead 12 hour
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Example Conventional Results: Radiosonde Dew point temperature 
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Observation-Space Evaluation: OCELOT vs Truth
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Observation-Space Evaluation: OCELOT vs Truth vs GFS
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Comparison on Mesh (OCELOT vs GFS)

GFS interpolated to OCELOT mesh
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AI-Based Forecast Sensitivity to Observations (FSOI)
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What is FSOI?

Quantifies how each observation affects forecast error.

FSOI(k)=δx(k)⋅(ga​(k)+gb​(k))

Computed via backpropagation (autograd), no explicit adjoint model

Where:

● δx=xa−xb (innovation)

● ga,gb = gradients of forecast error

● Negative = beneficial

● Positive = detrimental
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Top Beneficial & Detrimental Channels
Preliminary results — model still under development
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Channel-Level Impact

Key Findings:
● Clear separation between beneficial and 

detrimental channels (consistent signal)

● Strong beneficial impacts from:

○ ATMS Ch7

○ AMSUA Ch11

○ SSMIS Ch12

● Some channels show consistent detrimental 
impact
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Pressure × Instrument Heatmap (Radiosonde Temperature Target)
Relative contribution (negative = beneficial)
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Vertical Impact Structure 

● FSOI is not just telling us which observations 
matter — but where in the atmosphere they 
matter.

● These patterns are still preliminary and will 
be validated further as the model matures.



Current Limitations

● Scaling to larger observation 
volumes remains a challenge

● Long-horizon stability still under 
study
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Next steps
● Refine observation weighting (loss 

calibration + FSOI-guided tuning)

● Scale model capacity (model 
parallelism / tensor sharding)

● Extend to longer forecast horizons
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