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Aligning Scientific Modelling with 
countries reports

Gidden et al. 2024
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Aligning Scientific modelling conventions with countries 
reports – Can we also do it with EO-based models ?

This is the main focus of RECCAP2



Key scientific achievements : 15 Nature family papers
More in the pipeline … 

Key contribution to GCP RECCAP-2 protocols and synthesis
Inversions for the 2023 global stock-stake : Deng et al. , Byrne et al. 2022
New datasets : L-VOD processing, inundated areas
New methodologies : loss and recovery C budgeting models
Exchange with IPCC task force on national GHG  inventories ( workshops in 2023 and 2024 )



● Assessment of GHG gross and net fluxes for six case study regions
● Top down and bottom-up estimates using EO will be compared and reconciled with inventories.
● These regional case studies are completed by the collection and analysis of global ECVs aiming to

reduce the uncertainty on the global biomass carbon change and methane budgets

● This project integrates across CCI ECVs

Main Objectives of RECCAP-2 
Climate Space (2024-2027)



Periodical comparison and evaluation of EO based GHG 

budgets from inversions with UNFCCC inventories 

- Partnership with CITEPA, CMCC. 
Collaboration with UKDES and INPE 

- Make system boundaries & 
definitions as close as possible 

between EO data and IPCC 
Guidelines used for NGHGIs

- Data cube for data homogenization 
and visualisation (Brockmann)

- Scientific publication to track 

progress of national mitigation 
efforts (LSCE)

- National Agency engagement and 
contribution to the Global 
Stocktake (U Leipzig) 

Deng et al. 2022, 2024 part of CCI RECCAP2

Integration and synthesis



Deluge of EO data to map forest attributes

Tian et al. 2024

Can we reconcile Country Reports with
EO-based estimates of GHG budgets ?



Can we reconcile Country Reports with
EO-based estimates of GHG budgets ?



Crecy Forest, Somme, © Google Maps GEDI height measurements

Global Ecosystem Dynamics Investigation
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Google Maps, Forêt de Crécy (France)
FORMS-H: Canopy height map
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FORMS-H (our model)



Going Global …. 
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African forest height change map ✓

African biomass change map x

Canopy height map of the Congo Basin

MAE = 4.96 m 

Global height map ✓

Global biomass map x

Global canopy height map at 10 m resolution

Going Global



Making visible of trees outside forest

Planet scope tree cover maps 2019 – Europe 3 m  

Liu et al. 2023 Science Advances

Going to high resolution ( 1 to 3 meters )

Making visible tree level mortality

SPOT tree height map 2013-23 – France  1.5 m 

Vogel et al. 2024



• Exposure to climate risk has increased over the last 40 years

• Tree mortality dramatically increased after 2010

• The EU commitment of a carbon sink of 400 MtCO2 y-1 in the land use sector will be challenging to reach13

Carbon gain by 
ecosystems

“Carbon sink”

Carbon 
Loss by 

ecosystems

European 
Commitment in 2030

Some countries became net 
carbon sources

What about France ? 

European forests on the brink of change



Is there a risk that carbon sinks become unstable  ? 
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European forests on the brink of change Mapping carbon 
loss and regrowth gain from disturbances



Can EU be back on target ?
YES, but it would imply 
accepting a 26%  reduction of 
harvest

Does planting 3 B trees fill the gap ?
NO, it will merely sequester 10 Mt 
MtCO2 y-1

Will EU be on target ?
NO, there will be a gap of 
100 MtCO2 y-1

Ritter et al. Science in review

Predicting the EU carbon sink in 2030 from EO-data ?



Conclusions – forward looking 

• A clear framework has been established to reconcile scientific models estimates of national GHG budgets with 
national inventories

• We have extended this framework to reconcile EO-based atmospheric inversions estimates of CO2 and CH4

fluxes with national inventories

• A new approach is needed to integrate diverse EO-based estimations of carbon stock changes and GHG fluxes 
into comprehensive budgets consistent with national reports

• Top down inversions and bottom-up methods offer the opportunity to achieve verification

• Focus on missing components : dead wood, soil C changes, lakes and rivers CH4 emissions

• Attribution of forest disturbances to human vs natural events on managed land

• Estimation of carbon losses during extreme events

• Exploit and evaluate existing and new AI-based maps of above ground-biomass changes 

• Extend the reconstruction of forest C changes to the past 40 years using Landsat

• RECCAP2-CS will focus on addressing these research gaps for 6 regions by developing new synergies between 
EO-based products and national inventory agencies 
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