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Precipitation change RCP4.5 in 2081-2100: annual
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Climate change, water availability & tropical forests

Precipitation change RCP4.5 in 2081-2100: annual
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Increasing frequency of extreme El Nifio events

due to greenhouse warming
Weniju Cai et al. 2014

Water availability is likely to change in the next decades
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=> Critical need for understanding how variation in water availability
influence tree assemblages to improve tropical forest conservation



Water availability across spatial scales s

Landscape scale




] lanscape topographic gradient
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=> Functional approach
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Functional approach )
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Precipitation gradient

Windward east coast
MAP >2.5m

West coast
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In each lanscape => Sampling across topographic gradient
20 tree communities (400m?2 plots, DBH > 10 cm)



Precipitation gradient Topographic gradient
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Principal Component Analysis of species traits

PCA axis 2 (37.68%)

3.0 15 0.0 15 a0
| | | 1 1
o | LogSLA L o
— [I:3
e}
w iy
o oo
< =
Q‘ [=3
ot o
% | o
1
< =
- mw
1
T T T T

-1.0 05 0.0 0.5 1.0
PCA axis 1 (40.19%)



1.0
5.0

25

>

light wood
large leaves

PCA axis 2 (37.68%)
0.0

-2.5

-5.0

-1.0 05 0.0 0.5 1.0
PCA axis 1 (40.19%)

e.g. Neuburgia novocaledonica

e.g. Diospyros pustulata



-3.0 -1.8 0.0 1.5 3.0
o | LogSLA L &
T [s]
| o G . L w
© 0 5 oF °© o
FC"‘.!‘- 2 -C?GOO 1 (=) = I' ht d
E\-; = 3 < cnhartfriim o 2 Ig W00
v © , S AAMEN large leaves
& aQ 9 o o 00
S LDMC o ° ° o
) [*o] 4
R °.0 5 o Hydraulic
O o« e
¢ efficiency
= LT | =
L [a] L-d
T T T T 1
e pp A e T High growth rate

PCA axis 1 (40.19%) A embolism

Ecology Letters, (2009) 12: 351-366 dai: 10.1111/].1461-0248.2009.01285.%

REVIEW AND
SYNTHESIS

Towards a worldwide wood economics spectrum

Jerome Chave,'* David Coomes,”
Steven Jansen,® Simon L. Lewis,”
Mathan G. Swenson® and Amy E.
Zanne®’

Abstract
Wood performs several essendal funcrons in plants, including mechanically supporting
aboveground tissue, storing water and other resources, and transporting sap. Woody

tissues are likely ro face physiological, strucrural and defensive rrade-offs. How a plant Chave et' a/., 2009

ontmizes amone these competine funetions can have maior ecolorical implications.
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e.g. Kermadecia sinuata
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The worldwide leaf economics spectrum
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Reﬁional scale : influence of Erecieitation on tree assemblaﬁeg %
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Precipitation drives environmental filtering along
the Wood Economic Spectrum at the regional scale







Strong filtering on Wood E.S. in the dry landscape .2
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abundances & precences
+ range reduction

=> Strong environmental filtering of drought-resistance strategies



Filtering on Leaf E.S. in the wet landscape .2
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Wood economic spectrum : Environmental filtering only on species precence . o
=> Reduced drought constraints

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



Influence of topography depends on precipitation
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Influence of topography depends on precipitation
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Conclusions & Perspectives
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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 !
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