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Background & research question
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→ Tropical rainforest = high spatial heterogeneity of structure and functioning 

~40 000 tree 

species

• ~55% of global forest C stocks

• ~34% of the global terrestrial 

photosynthesis
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Background & research question
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→ Tropical rainforest = high spatial heterogeneity of structure and functioning 

1-3 PFTs

But...

High uncertainties in the estimation of the C cycle due to oversimplifications   

~40 000 tree 

species
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Preliminary results – TRENDY v7 

comparison
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• TRENDY-V7 models (Global Carbon Budget 2018, Le Quéré et 
al.)

• 15 DGVMs with a unique protocol. 
• Mask over the pan-tropical region using forest strata from 

GLAD (Tyukavina et al. 2015)
• Re-analysis of GPP and Biomass over the 2000-2013 period



Preliminary results – TRENDY v7 

comparison
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• Most models represent Tropical forests with only 1 or 2 PFTs (Evergreen/Deciduous)
• Only two models have a PFT for savannahs. 

Model CABLE-POP
CLASS-
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Preliminary results – TRENDY v7 

comparison
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AFR

SAM

SEA

Total GPP 

PgC yr-1

No real distinction between plantations and natural forest



Preliminary results – TRENDY v7 

comparison
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AFR SAM

Some models perform ok for SAM, not for AFR and vice-versa 

Some models are ok over the pan-tropic (SURFEX, SDGVM)

→ Need to find why… but not only PFT representation

Spatial correlation GPP



Preliminary results – TRENDY v7 
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Total Vegetation Aboveground 

Biomass in PgC

Avitable et al. GCB 2016

(*0,5→ C conversion)

Model cVeg

Model cVeg – cRoot

(when available)

AFR

SAM

SEA
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Background & research question

10

→ Tropical rainforest = high spatial heterogeneity of structure and functioning 

Research question ?: 

How the different drivers of forest heterogeneity impact the C cycle at the 

continental and regional scale.
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Specific objectives and expected outputs
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Work plan and methodology
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O1: Classification of plant strategies along trait space and environmental 

gradients→ define new “Flexible” PFTs
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- Derive new flexible PFTs along the wood, root and leaf 

economic axes reflecting plant strategies

- Exploration of trade-off between traits

- Exploration of trait dependency to environmental conditions



Work plan and methodology
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• Strong environmental filtering on species composition and structure 

(Fayolle et al. 2012, Fayolle et al. 2014)



Work plan and methodology
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O1: Classification of plant strategies along trait space and environmental 

gradients→ define new “Flexible” PFTs

O2: Define, implement and calibrate modules representing drivers of forest 

structure (allometry, mammals, lianas, nutrient/drought stress)
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→ ED2 & ORCHIDEE



Work plan and methodology
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O1: Classification of plant strategies along trait space and environmental 

gradients→ define new “Flexible” PFTs

O2: Define, implement and calibrate modules representing drivers of forest 

structure (allometry, mammals, lianas, nutrient/drought stress)

O3: Understanding the seasonal patterns of CO2 exchange at 2 sites
→ First flux tower installed in RDC (Yangambi)

→ Leaf gas exchange measurement planned in 2020 at the tower site
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Work plan and methodology
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O1: Classification of plant strategies along trait space and environmental 

gradients→ define new “Flexible” PFTs

O2: Define, implement and calibrate modules representing drivers of forest 

structure (allometry, mammals, lianas, nutrient/drought stress)

O3: Understanding the seasonal patterns of CO2 exchange at 2 sites

O4: New estimates of pantropical forest biomass stocks 
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Thanks!
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marc.peaucelle@ugent.be
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Relative changes in tropical forest carbon pools and fluxes due to lianas
→ felicien.meunier@gmail.com, manfredo.diporciaebrugnera@ugent.be

mailto:felicien.meunier@gmail.com


MODIS FLUXCOM MODIS-FLUXCOM

Spatial comparison



MODIS FLUXCOM MODIS-FLUXCOM



MODIS-FLUXCOM, GPP temporal correlation

→Discrepancies between products

→Question of good dataset to assess heterogeneity…


