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EU targets compared to emission levels of 
1990:
 - 2030: 55% (new target 66.25 – 72.5%)
 - 2040: 90% (now with 5% carbon credit)
 - net neutrality by 2050

Global warming trends and GHG emissions



GHG emission monitoring

• “Cheap”
• Flaws in temporal/spatial resolution
• Column prevents origin/transport 

attribution 

• “Expensive”
• Point measurements (but with 

footprint)
• Exact fluxes but no concentration
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Atmospheric Inversion

Upscaling

Landcover

Tower
• Fluxes

• Meteorology

Remote 
Sensing
• NVI
• LSWI



VPRM vs. FLUXCOM-X

Vegetation Photosynthesis 
Respiration Model (VPRM)

• Well established and widely used 
(Mahadevan et al 2008)

• Equation based
• Landcover based on SYNMAP (Jung et al 

2006) in 1 km resolution
• Available in hourly average 2012-2023 

(2019 missing) in 0.125° x 0.083° 
resolution for Belgium

Simulating CO2 fluxes bottom-up via flux-tower, satellite and meteorology data:

FLUXCOM-X
• new and hot
• Machine learning based (boosted 

regression trees)
• Landcover based on MODIS MCD12Q1 

(Friedl et al 2019) in 500m resolution
• Available in monthly average 2012-2021 

in 0.05° x 0.05° resolution for Belgium
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VPRM vs. FLUXCOM-X

Landcover BEL LC 
(%)

Dif. VPRM 
(gC/m²/d)

Dif. FC-X 
(gC/m²/d)

Cropland (BE-Lon) 39.3 1 ±2.7 0.9 ±2.8

Closed mixed forest (BE-Vie) 8.4 -0.3 ±0.9 0.2 ±0.8

Herbal Vegetation (BE-Dor) 8.4 0.1 ±2.1 0.2 ±1.4

Evergreen needle forest (BE-Bra) 6 -0.3 ±1.1 0.1 ±1.3

Shrubs (BE-Maa) 0.1 -0.3 ±1 0.1 ±0.5



Atmospheric Inversion and landcovers
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Crop type integration

“Cropland”

Crop type



Crop type EC fluxdata Sentinel-2 high resolution images since 2017 

© Savannafiremapping.com
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Crop type integration



Remote sensing Crop ID
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Thank you for your attention!

Questions?

VERBE
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