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Data Gravity in Earth & Weather Data

Image source: https://easy.gems.dkrz.de/

ECMWF Annual Report 2024



Evolution of AI in Earth Observation
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Embedding Federation

Embed2Store
Computer once, 
request many times

Embed2Infer
Light-weight decoders 
and reduced compute

Embed2Transfer
Decentralised 
applications

Embed2Find
Image retrieval from 
petabyte scale data



Meet the                 Consortium



Performance of Embedding Workflows

Embeddings need
o 200x fewer modelling 

parameters
o 4x smaller data size

Average over 3 Segmentation Task: HLS Burnscars, Sentinel-2 Scene Classification Layer, FLAIR2
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Inference Speed-Up of Embedding 
Workflows

Embedding Workflow Foundation Model Workflow

1 Tile Inference in 22s 1 Tile Inference in 6min

On a A100 GPU, embeddings and raw images are both read in as single file tiffs



TerraTorch Extension for Embedding 
Workflows

https://github.com/terrastackai/terratorch/tree/main/examples

No-/Low-Code Embedding Generation PCA Embeddings of Different Backbones



TerraTorch Extension for Embedding 
Workflows

https://github.com/terrastackai/terratorch/tree/main/examples

Embedding Downstream Tasks Prediction Performance after Two Epoch Training



ClimateBenchPress
for Weather and Climate Models

Compression ratios, variables, error thresholds 
and data varies in published literature

https://github.com/climatebenchpress



NeuCo-Bench: Benchmarking 
Earth Observation Embeddings

https://github.com/embed2scale/NeuCo-Bench



Earth2Vec Community



Outlook Embedding Use Cases

Above Ground Biomass
Embedding Upsampling for Dense Predictions

Maritime Awareness
Compressed SAR Data Vessel Detection

Climate and Air Pollution Prediction
Next-Gen Climate Model Evaluations in Embedding Spaces

Crop Stress and Yield Prediction
TerraMind Embeddings for CDSE

Credit: https://element84.com/machine-learning/exploring-unsupervised-change-detection-with-sentinel-2-vector-embeddings/



Outlook Learned Temporal Compression 
for EO

TerraCodec Release:
First public neural codecs pretrained on multi-spectral & multi-temporal Sentinel-2 data.



Get in touch with us
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Outlook TerraCodec Results

3-10x lower bitrate at equal image quality Up to 380× compression with 
<1pp drop in task performance



Embed2Scale Datasets



Open-Source Model Zoo



Crop Stress and Yield Prediction

● Use county-level mean embeddings for the yield prediction (regression  task).
● Baseline model used multimodality, so unfair comparison with Clay and Prithvi.
● However,  we see comparable performance with AlphaEarth embeddings.
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