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Observations
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Increasingly higher resolution observations

» more detail in time, space, spectral bands
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Surface
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ncreasingly higher resolution modeling

» numerical, physically-based or ‘machine learning’

> all locations, depths, time steps (ve tanmoy et o1, 2022)
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Research Team
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My HPC Path

VSC HPC
2016-now

In the office @ UGent-NASA

then 3.3 Tflops, now 5 Pflops
Land Information System (LIS),
Goddard Earth Observing System (GEOS)
land data assimilation system (ldas),
from research to operations

LIS, GEOSIdas
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Water Levels in Congo Peatlands
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(Apers et al., 20260) Model development & satellite DA (Geosidas)

> more realistic groundwater depth (2010-2022)
> wetter peatland
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Water Levels in Congo Peatlands
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Model development & satellite DA (Geosidas)

» microwave satellite DA further simulation

> satellite DA reveals missing (river) process
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Snow in the Alps
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(Dunmire et al., 2024; Boeykens et al., 2025)
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Snow in the Alps
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» train on points, apply for Alps
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AquaCrop Model
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KUL https://github.com/KUL-RSDA/AquaCrop

Version-controlled

NASA’s Land
Information
System

Python wrapper
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https://github.com/KUL-RSDA/RegionalAC_Py

L I s https://github.com/NASA-LIS/LISF
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AquaCrop Model

ACEA
Python open source

https://github.com/
KUL-RSDA /AquaCrop

Fortran open source
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Irrigation over European Croplands
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(Busschaert et al., 2026)

RSDA Applications KU LEUVEN




Peatlands b Forests
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Predict burned area (BA) using land surface data
(Mortetmans et o1, 2020) > 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 T

—
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