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40 Years of Belgian Earth Observation



3 De Lannoy et al., 2022, updated end 2024
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Exponential growth
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➔ Increasing spatial, temporal, 

radiometric and spectral 

resolution

➔ Increasing range of products

De Lannoy et al., 2024

Po river (Italy) 1 km Sentinel-1



(top) Springer et al., 2025, in review5
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Making sense of (new/more) EO
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Cubesats vs 
flagship 
missions

Constellation

Signals of 
opportunity

Higher 
resolution

Public →
private 

missions

Process-based 

model

?

Data assimilation



Making sense of (new/more) EO
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Cubesats vs 
flagship 
missions

Constellation

Signals of 
opportunity

Higher 
resolution

Public →
private 

missions

Artificial intelligence

Tools & brains

Open source, transparency

Data science vs fundamental science
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My path

Postdoc FWO, 

CREW, NASA

2006

Professor 

KU Leuven

2016

Senior scientist 

NASA

2012

TA/PhD UGent, NASA, 

UMelbourne, USDA

2001
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20152002

De Lannoy et al., 2016, Reichle et al., 2019



De Lannoy et al., 2010, 201210

2002 2010
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Mountain snow

11

Photogrammetry SD ML SD 100 m

MAE = 0.47 m

March 16, 2017

(not used in ML training)

Snow depth (m)0 3

Sentinel-1 C-band (5 cm) is 

not transparent to snow:

• Tower/sled experiments

• Default and ML retrievals

• DA improves hydrology

Lievens et al., 2022, Brangers et al., 2024, Dunmire et al., 2024, Boeykens et al., 2025
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Soil moisture, irrigation, crops

https://github.com/KUL-RSDA/AquaCrop, de Roos et al., 2022, Busschaert et al., 2024

SSP3-7.0 (2030-2059)

Baseline (1985-2014)

+ SMAP

Past Future

CROPWAVES

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

Human 

impacts

Climate 

and river 

impacts

River

coupling

SWOT, CYGNSS, GRACESMAP L4_SM 8 May 2025 (NRT)

1

2

1 2

Bechtold et al., 2019, Apers et al., 2022, Mortelmans et al., 2025

water -

carbon
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• Course Earth Observation

• ~ 100 students / year

• First exposure to EO

• Bsc, Msc thesis students

• PhD students

• Postdoctoral researchers

• Visiting researchers

Education and jobs

• Universities worldwide

• VITO, KMI,…

• NASA, ESA, ECMWF,...

4

Scheda personale | Istituto di Ricerca per la Protezione IdrogeologicaPeople – GeomorphologyKU Leuven wie-is-wie - Michel Bechtold KU Leuven wie-is-wie - Zdenko HeyvaertShannon DE ROOS | PostDoc Position | P.hD in Bio-Engineering | Vrije  Universiteit Brussel, Brussels | VUB | Water and 
Climate | Research profile

KU Leuven wie-is-wie - Louise Busschaert MortelmansJonas (Jonas Mortelmans) · GitHubSebastian Apers - PHD Student - KU Leuven | LinkedInMSU Calendar | Montana State UniversityIsis BRANGERS | KU Leuven, Leuven | ku leuven | Department of Earth and  Environmental Sciences | Research profileir. Lucas Boeykens — Department of Environment — Ghent Universitydr. ir. Hans Lievens — Department of Environment — Ghent University

https://www.google.com/imgres?q=Sara%20Modanesi&imgurl=http%3A%2F%2Fwww.irpi.cnr.it%2Fanagrafica%2F%2Ffoto%2F341.gif%3Fh%3D1007322990&imgrefurl=https%3A%2F%2Fwww.irpi.cnr.it%2Fscheda-personale%2F%3Fids%3D341&docid=i8qOgsT1LZftKM&tbnid=ttMPQeNmaQky_M&vet=12ahUKEwjnkZX25Z2NAxWMU6QEHUluHS0QM3oECE4QAA..i&w=300&h=300&hcb=2&itg=1&ved=2ahUKEwjnkZX25Z2NAxWMU6QEHUluHS0QM3oECE4QAA
https://www.google.com/imgres?q=Michiel%20Maertens&imgurl=https%3A%2F%2Fsites.uclouvain.be%2Fgeo-team-vv%2Fwp-content%2Fuploads%2F2022%2F12%2FMMaertens-edited.png&imgrefurl=https%3A%2F%2Fsites.uclouvain.be%2Fgeo-team-vv%2Fthe-team%2F&docid=VIZ9QTSvKWE1CM&tbnid=ZN_siRSO0SlM8M&vet=12ahUKEwjW447j5Z2NAxUfLvsDHb3HLnMQM3oECHcQAA..i&w=741&h=741&hcb=2&ved=2ahUKEwjW447j5Z2NAxUfLvsDHb3HLnMQM3oECHcQAA
https://www.google.com/imgres?q=Michel%20Bechtold&imgurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2F00112876%2Fphoto&imgrefurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2Fu0112876&docid=u-RFH3NTwXxN1M&tbnid=ZPxhxmnuR3oqrM&vet=12ahUKEwi1wKWX5J2NAxWsdaQEHXTkF3MQM3oECBcQAA..i&w=150&h=156&hcb=2&ved=2ahUKEwi1wKWX5J2NAxWsdaQEHXTkF3MQM3oECBcQAA
https://www.google.com/imgres?q=Zdenko%20Heyvaert&imgurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2F00142408%2Fphoto&imgrefurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2F00142408&docid=LhxuhZpg7uA1GM&tbnid=o-MvTnBM-lAHsM&vet=12ahUKEwjQ5OHz452NAxWrVqQEHa2JDBsQM3oECBgQAA..i&w=150&h=150&hcb=2&ved=2ahUKEwjQ5OHz452NAxWrVqQEHa2JDBsQM3oECBgQAA
https://www.google.com/imgres?q=Shannon%20de%20roos&imgurl=https%3A%2F%2Fi1.rgstatic.net%2Fii%2Fprofile.image%2F1116097642270720-1643109822077_Q512%2FShannon-De-Roos.jpg&imgrefurl=https%3A%2F%2Fwww.researchgate.net%2Fprofile%2FShannon-De-Roos&docid=crzRd6tT0GDZ-M&tbnid=pVXRGnJe_9D4wM&vet=12ahUKEwjxuZGC5J2NAxWlTaQEHSg5A1wQM3oECB0QAA..i&w=512&h=512&hcb=2&ved=2ahUKEwjxuZGC5J2NAxWlTaQEHSg5A1wQM3oECB0QAA
https://www.google.com/imgres?q=Louise%20Busschaert&imgurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2F00147234%2Fphoto&imgrefurl=https%3A%2F%2Fwww.kuleuven.be%2Fwieiswie%2Fnl%2Fperson%2Fu0147234&docid=ZhG4mvzFxK_n4M&tbnid=NGyxGwHotYMwHM&vet=12ahUKEwjMw5CG5J2NAxV_VKQEHXtgApwQM3oECBcQAA..i&w=150&h=150&hcb=2&ved=2ahUKEwjMw5CG5J2NAxV_VKQEHXtgApwQM3oECBcQAA
https://www.google.com/imgres?q=Jonas%20Mortelmans&imgurl=https%3A%2F%2Favatars.githubusercontent.com%2Fu%2F70951991%3Fv%3D4&imgrefurl=https%3A%2F%2Fgithub.com%2FMortelmansJonas&docid=FiRM7m4i90XCrM&tbnid=NWZB4-IbRkTR2M&vet=12ahUKEwiT-PaK5J2NAxW3VqQEHZZaNoMQM3oECBsQAA..i&w=460&h=460&hcb=2&ved=2ahUKEwiT-PaK5J2NAxW3VqQEHZZaNoMQM3oECBsQAA
https://www.google.com/imgres?q=Sebastian%20Apers&imgurl=https%3A%2F%2Fmedia.licdn.com%2Fdms%2Fimage%2Fv2%2FC5603AQETzk6Vw4Vfhg%2Fprofile-displayphoto-shrink_200_200%2Fprofile-displayphoto-shrink_200_200%2F0%2F1552501624330%3Fe%3D2147483647%26v%3Dbeta%26t%3Dj3h4w4Hj36DAoJyEfV0qYZfCZiufl8jqANK5Z-38H1g&imgrefurl=https%3A%2F%2Fbe.linkedin.com%2Fin%2Fsebastian-apers&docid=w7oBWhbpI1T2XM&tbnid=Lwq96MS4WjANaM&vet=12ahUKEwji57ad5J2NAxUKUqQEHVstJq0QM3oECBwQAA..i&w=200&h=200&hcb=2&ved=2ahUKEwji57ad5J2NAxUKUqQEHVstJq0QM3oECBwQAA
https://www.google.com/imgres?q=Devon%20Dunmire%20KU%20Leuven&imgurl=https%3A%2F%2Fwww.montana.edu%2Fassets%2Fimages%2F4tl2k%2Fimage8.jpg&imgrefurl=https%3A%2F%2Fwww.montana.edu%2Fcalendar%2Fevents%2F53155&docid=qrIQxErvoWlQ8M&tbnid=RBN6G545sDsRCM&vet=12ahUKEwiC_O6w5J2NAxUzUqQEHefnCOcQM3oECBYQAA..i&w=300&h=300&hcb=2&ved=2ahUKEwiC_O6w5J2NAxUzUqQEHefnCOcQM3oECBYQAA
https://www.google.com/imgres?q=Isis%20Brangers&imgurl=https%3A%2F%2Fi1.rgstatic.net%2Fii%2Fprofile.image%2F1029433032970240-1622447369212_Q512%2FIsis-Brangers.jpg&imgrefurl=https%3A%2F%2Fwww.researchgate.net%2Fprofile%2FIsis-Brangers&docid=6ayEocEqxcxo6M&tbnid=29__ICtRqfynUM&vet=12ahUKEwiiwJ_K5J2NAxXaKvsDHfWgKFAQM3oECBgQAA..i&w=512&h=512&hcb=2&ved=2ahUKEwiiwJ_K5J2NAxXaKvsDHfWgKFAQM3oECBgQAA
https://www.google.com/imgres?q=Lucas%20Boeykens&imgurl=https%3A%2F%2Fwww.ugent.be%2Fbw%2Fimg%2Fomgeving%2Flhwm%2Fstaff%2Flucas-boeykens&imgrefurl=https%3A%2F%2Fwww.ugent.be%2Fbw%2Fenvironment%2Fen%2Fresearch%2Fh-cel%2Fstaff%2Flucas-boeykens.htm&docid=H5mOlDjt-ORQBM&tbnid=LV0ssb4oDu2wKM&vet=12ahUKEwjS1u3v5J2NAxV1Y6QEHXIBBvoQM3oECBUQAA..i&w=451&h=560&hcb=2&ved=2ahUKEwjS1u3v5J2NAxV1Y6QEHXIBBvoQM3oECBUQAA
https://www.google.com/imgres?q=Hans%20Lievens&imgurl=https%3A%2F%2Fwww.ugent.be%2Fbw%2Fimg%2Fomgeving%2Flhwm%2Fstaff%2Fpasfotoresized%2Fhans.png&imgrefurl=https%3A%2F%2Fwww.ugent.be%2Fbw%2Fenvironment%2Fen%2Fresearch%2Fh-cel%2Fstaff%2Fhans-lievens.htm&docid=toOtZgK3p8e_lM&tbnid=fg5kKAY8dc5o1M&vet=12ahUKEwjo6LH35J2NAxUxWKQEHWuFKkoQM3oECBoQAA..i&w=280&h=400&hcb=2&ved=2ahUKEwjo6LH35J2NAxUxWKQEHWuFKkoQM3oECBoQAA
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Commissions of trust

ESA ACEO

• Earth Explorer 12: 

CryoRad, ECO, 

Hydroterra+, Keystone

• EO science strategy
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Exponential growth

Conclusions

Catalyst: efficient & innovative 

science, quality control, collaboration

Belgium on the global map

New observations (& errors)

New tools Keep brains, fundamental insight

Launch young EO experts in both the 

public and private sector

Liaison ESA, policy makers, etc.

Changes and challenges

Improve and save human life



Department of earth and environmental sciences17
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