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Setting the scene…
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Past Present Future

Earth Surface 
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Lee et al., 2021
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Earth Surface Forecasting

Requena-Mesa, 2018
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Limitations

➢ Clouds

➢ Limited time-frame

➢ EU scale

= predicting satellite imagery conditioned on future weather

GeoAI 2026
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Geospatial Vegetation Forecasting

GreenEarthNet Contextformer

Limitations

➢ Limited time-frame

➢ EU scale

Limitations

➢ Spatial encoding?

➢ Temporal encoding?

GeoAI 2026
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Research gaps

1. Transformers may not generalize to long, irregular EO time 
series.

2. Optimal context length for forecasting is often unknown.

3. Spatio-temporal encoding strategies remain underexplored.

GeoAI 2026
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The project
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GeoClimaData

Requena-Mesa, 2018

GeoAI 2026
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Requena-Mesa, 2018

GeoAI 2026
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EarthNet

Spatial extent

Temporal extent

Cloud filter
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EarthNet

Spatial extent Global Europe

Temporal extent

Cloud filter
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EarthNet

Spatial extent Global Europe

Temporal extent 7 years (2018-2024) 5 years (2017-2022)

Continuous 150-day datacubes

Cloud filter
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EarthNet

Spatial extent Global Europe

Temporal extent 7 years (2018-2024) 5 years (2017-2022)

Continuous 150-day datacubes

Cloud filter <1 % None
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From EarthNet to GeoClimaData

Requena-Mesa, 2018

30 timesteps, 150 days

X timesteps, up to 7 years

GeoAI 2026

…                                                                                 …
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Contextformer X GeoClimaData

Requena-Mesa, 2018

GeoAI 2026
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Contextformer

Requena-Mesa, 2018

GeoAI 2026

Benson et al., 2024
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Contextformer x GeoClimaData

Requena-Mesa, 2018

Text

GeoAI 2026
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Contextformer x GeoClimaData

Requena-Mesa, 2018

GeoAI 2026
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Experiments

Requena-Mesa, 2018

GeoAI 2026
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Experiments

Requena-Mesa, 2018

GeoAI 2026
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Experiments

Requena-Mesa, 2018

GeoAI 2026
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Results & Discussion
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Qualitative results

Requena-Mesa, 2018

GeoAI 2026
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Qualitative results

Requena-Mesa, 2018

GeoAI 2026
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Qualitative results

Requena-Mesa, 2018

GeoAI 2026



Department of Earth and Environmental Sciences26

Qualitative results

Requena-Mesa, 2018
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Quantitative results

Requena-Mesa, 2018

GeoAI 2026
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Quantitative results

Requena-Mesa, 2018

GeoAI 2026
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Quantitative results

Requena-Mesa, 2018

GeoAI 2026

Liu et al., 2025
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Quantitative results

Requena-Mesa, 2018

GeoAI 2026

Diaconu et al., 2022; 

Wu et al, 2021
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Quantitative results

Requena-Mesa, 2018

GeoAI 2026

Linscheid et al., 2025
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Final reflection
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Future research

Requena-Mesa, 2018

➢ Expanded evaluation scope (temporal/spatial extrapolation test)

➢ Global geographic coverage (beyond Europe)

➢ Architecture exploration (model comparison)

➢ Meteorological time series (rather than aggregation)

GeoAI 2026
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Key takeaways

Requena-Mesa, 2018

➢ Contextformer is robust to long term, irregular EO data

➢ Increasing temporal context helps, but only modestly

➢ Additional complexity does not always lead to gains

➢Careful input design is critical for performance

GeoAI 2026
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Key takeaways

Requena-Mesa, 2018

➢ Contextformer is robust to irregular EO data

➢ Increasing temporal context helps, but only modestly

➢ Careful input design is critical for performance

➢ Additional complexity does not always lead to gains

GeoAI 2026

Contact: Wouter.Strauven@kuleuven.be
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