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Increasingly higher resolution observations
▶ more detail in time, space, spectral bands
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Observations
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Increasingly higher resolution modeling
▶ numerical, physically-based or ’machine learning’
▶ all locations, depths, time steps (De Lannoy et al., 2022)
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Research Team
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Elise Land surface data assimilation
(DA/ML)
▶ satellite remote sensing
▶ land surface/crop model
▶ Kalman filter, XGBoost, . . .
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My HPC Path
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Earth Science and HPC
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Water Levels in Congo Peatlands

(Apers et al., 2026) Model development & satellite DA (GEOSldas)

▶ more realistic groundwater depth (2010-2022)
▶ wetter peatland
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Water Levels in Congo Peatlands

Model development & satellite DA (GEOSldas)

▶ microwave satellite DA further simulation
▶ satellite DA reveals missing (river) process

▶ In situ obs
▶ Model only
▶ Data assimilation
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Snow in the Alps

(Dunmire et al., 2024; Boeykens et al., 2025)

RSDA Applications 11



Snow in the Alps

Satellite radar → snow depth
▶ which signal ∼ snow when, where?
▶ train on points, apply for Alps
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AquaCrop Model

(De Lannoy et al., 2026)
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AquaCrop Model
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https://github.com/aquacropos/aquacrop
https://github.com/NASA-LIS/LISF
https://github.com/KUL-RSDA/RegionalAC_Py
https://github.com/KUL-RSDA/AquaCrop
https://github.com/KUL-RSDA/AquaCrop/releases/download/v7.2/aquacrop-7.2-x86_64-linux.zip
https://github.com/KUL-RSDA/AquaCrop/releases/download/v7.2/aquacrop-7.2-x86_64-macos.zip
https://github.com/KUL-RSDA/AquaCrop/releases/download/v7.2/aquacrop-7.2-x86_64-windows.zip
https://github.com/KUL-RSDA/AquaCrop/releases
https://github.com/KUL-RSDA/AquaCrop/releases/download/v7.2/GUI_AC7.2.zip
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https://github.com/KUL-RSDA/AquaCrop
https://github.com/KUL-RSDA/AquaCrop/releases/tag/v7.0
https://github.com/KUL-RSDA/AquaCrop/releases/tag/v7.1.1
https://github.com/KUL-RSDA/AquaCrop/releases/tag/v7.2
https://github.com/KUL-RSDA/AquaCrop/releases/tag/v7.3


Irrigation over European Croplands

(Busschaert et al., 2026)

RSDA Applications 15



Fires in Canada

(Mortelmans et al., 2026)

Predict burned area (BA) using land surface data
▶ train LightGBM on satellite-based fires (BA)
▶ main drivers different for peatlands and forests
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Conclusions

Our Earth’s land surface
▶ advancing process-based models
▶ developing new machine learning models
▶ models with more detail (more processes, higher spatial resolution)
▶ satellite data with higher spatial, temporal and spectral resolution
▶ storage and compute ↑
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