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 What will be tomorrow's tropical climate?

=> Increase of temperature 

=> Precipitation changes

=> More extreme drought events

 Key factor for plants

=> Critical need for understanding how variation in water availability 
influence tree assemblages to improve tropical forest conservation

IPCC 
2014

Wenju Cai et al. 2014

Water availability is likely to change in the next decades

Climate change, water availability & tropical forests 
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1.   How regional precipitation gradient and lanscape topographic gradient 
influence tree assemblages ?

2.   Does the influence of topography on tree assemblages depend on
 precipitation context?

Questions

Water availability across spatial scales 



Environmental factors 
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 Assembly processes

Species Functional traits  
=> Ecological strategies

=> Functional approach

?

Water availability across spatial scales 
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=> Infer assembly processes  
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Strong environmental filtering of species presences
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Topographic Wetness Index (TWI) 

In each lanscape => Sampling across topographic gradient
20 tree communities (400m² plots, DBH > 10 cm)

Precipitation gradient

Materials & Methods 
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 2 lanscapes, 2 sets of 20 communities, 127 species

5 Functional traits (species level) : 

• Wood Density (WD)
• Leaf Area (LA)
• Leaf Specific Area (SLA)
• Leaf Dry Matter Content (LDMC)
• Leaf Thickness (LT)

Data set



Principal Component Analysis of species traits

From functional trade-offs to ecological strategies 
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e.g. Kermadecia sinuata
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e.g. Diospyros pustulata

e.g. Neuburgia novocaledonica

Wood economic spectrum
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efficiency 

   High growth rate
    embolism!

Drought 
resistance 

embolism
  transpiration

dense wood
small leaves

light wood
large leaves

Resource acquisition

High photosynthetic rate  

Resource conservation

Long-lived leaves

Wright et al., 2004
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~ 80% of
dry landscape 

species

Environmental
filtering

Precipitation drives environmental filtering along 
the Wood Economic Spectrum at the regional scale
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Regional scale : influence of precipitation on tree assemblages

Wood economic spectrum***



Community trait-based statistics
 on Wood Economic Spectrum 
and Leaf Economic Spectrum

Landscape-scale null models  
=> Randomization of species traits

Observed vs. Null expectation
=> Standardized effect sizes

Landscape scale : null model approach
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Strong filtering on Wood E.S. in the dry landscape 
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Wood economic spectrum : Environmental filtering on both species 
abundances & precences 
+ range reduction

=> Strong environmental filtering of drought-resistance strategies



Wood economic spectrum : Environmental filtering only on species precence
=> Reduced drought constraints

Leaf economic spectrum : Environmental filtering on species abundances 
=> Greater role of resource-use strategies 

Filtering on Leaf E.S. in the wet landscape 
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Soil leaching
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Both regional precipitation gradient and landscape topographic gradient
shape the functional composition of tree communities

=>  Hierarchical constraints on water availability

Influence of topography on assembly processes depends on the climatic context  :

=> Strong filtering on the Wood Economic Spectrum with low precipitation

=> Filtering on the Leaf Economic Spectrum with high precipitation

If future climate change impact water availability?

=> Changes in community composition at regional and landscape scales !

Conclusions & Perspectives 



Thank you

gblanchard@iac.nc


