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Background: The GEO-TREES initiative

Tropical forests are diverse. Variable in structure, function and biomass.

Species determine how environmental conditions translate into biomass
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Above-ground woody carbon stocks (Mg ha™)

CCl biomass map: Santoro and Cartus (2023). Photo 2: SorelMbusa 7 (Q 100 200 300 400 .



Background: The GEO-TREES initiative

Three data streams:
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Methods: Sites and data
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Community weighted means of species functional traits in 50x50 m quadrats
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Results: Broad climatic gradients aren’t informative

More within- than
among-site variation in
biomass stocks.

Climate gradient effects
on biomass stocks are
weak.

Modelling biomass at
coarse scales misses
fine-scale variation.

Above-ground woody biomass (Mg ha™)
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Results: Site-specific effects of local environment
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Results: Composition is highly predictive of biomass

Simple linear models.
One model per site.

Predictors: axes from
Principal Coordinates
Analysis (PCoA) of
composition dissimilarity
matrix.

No information on traits or
biomass, only relative
abundance.

Which aspects of life history
strategy drive high biomass?
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Results: Many different recipes for high biomass
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Results: Importance of

Importance of growth and
survival for biomass stocks

varies among sites.
Wood
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Summary: Drivers of fine-scale variation in biomass

Local environment matters, but
differently depending on the forest.

Community composition is a key
predictor of biomass stocks. Forests
are not functionally neutral.

Forests use different “functional
recipes” to accumulate biomass.
Relative importance of traits varies
among sites.

Functional composition shapes forest
structure.
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Summary: Perspectives and next steps

* Ground truth data (e.g. GEO-TREES) are
vital to understand the mechanisms of
biomass accumulation.

Next:

* How do specific environmental factors
determine the optimal trait
combinations for biomass stocks?

* How does spatial grain affect the
importance of community composition
for biomass stocks?
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Results: Community traits and biomass distribution
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Methods: Structural Causal Model
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Results: Effect of local environment on biomass
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Results: Effect of local environment on biomass
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Results: Trait covariation with production
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Results: Trait covariation with residence time
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Results: Spatial patterns in traits and biomass
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Results: Community traits and biomass distribution
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Results: Community traits and biomass distribution
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