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S13-O04 – TROPICAL TREE ALLOMETRY

VOLUME-WEIGHTED AVERAGE WOOD SPECIFIC GRAVITY 
IMPROVES ABOVEGROUND BIOMASS PREDICTIONS IN A 
SEMI-DECIDUOUS FOREST OF EASTERN CAMEROON

Le Bienfaiteur Sagang Takougoum1,2, Stéphane Momo Takoudjou1,3, Moses Bakonck Libalah1,3, 
Vivien Rossi4, Noël Fonton5, Gislain II Mofack1, Narcisse Guy Kamdem1, Victor François 
Nguetsop2, Bonaventure Sonké1, Nicolas Barbier3

1University of Yaoundé 1, Yaoundé, CM, sagang.bienfaiteur@yahoo.fr
2University of Dschang, Dschang, CM
3AMAP, IRD, CNRS, INRA, Université Montpellier, Montpellier, FR
4Commission des Forêts d’Afrique Centrale (COMIFAC), Yaoundé, CM
5ONFi, Yaoundé, CM

Wood specific gravity (WSG) is an important trait directly linked to 
the biomass of a tree and accuracy in its measurement will enhance 
biomass and carbon stock estimations. We here propose a simple 
method to obtain precise WSG values that integrates both WSG and 
volume distribution along the tree compartments into an average-
weighted WSG (WWSG). This is thanks to an original destructive 
dataset of 132 trees belonging to 15 species mostly represented by 
large trees (up to 45 Mg) collected in the semi-deciduous forests 

of eastern Cameroon within the auspices of the PREREDD+ of the Commission of Central 
African Forest funded by the World Bank.
The variables breast height diameter (DBH), stem morphology (Sm) and WSG sources 
(from basal samples, WSGBase; from Dryad global database, WSGDryad) were combined in 
allometric models to predict WWSG. We then studied the influence of each WSG source 
on bias propagation from individual to forest stand scale from census data of 9780 trees 
belonging to 21 1-ha plots inventoried in the same area. A combination of WSGBase, DBH 
and Sm was found significant to predict WWSG explaining 82 % of its variation. However, 
replacing WSGBase by WSGDryad in the model explained 74 % of WWSG variation. At tree 
level, estimating AGB using WSGDryad and WSGBase yielded overestimations of 10 % and 
8 % respectively whereas the predicted WWSG only produced an underestimation of 2 %. At 
stand-level, predicted WWSG gave an average simulated bias of – 1 % ± 6.8 whereas WSGBase 
led to a bias of 7.3  % ± 7.5 and WSGDryad led to a bias of 3.3  % ± 8.8. We also observed 
that the stand-level bias obtained with WSGBase and WSGDryad decreased with total plot 
AGB; plots with a low number of large trees being the most biased in AGB predictions. The 
systematic bias induced by WSGBase and WSGDryad for biomass estimates are clearly 
not negligible but generally overlooked. The result in terms of application is, however, the 
same, as the use of WSGBase and WSGDryad, e.g. within National Forest Inventories or 
REDD+ scheme, will produce spatially structured errors, with different forest types having 
different overestimation levels, dramatically impacting broader scale extrapolations.
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S13-O05 – TROPICAL TREE ALLOMETRY

THE LIMITED CONTRIBUTION OF LARGE TREES TO BIOMASS 
DYNAMICS IN AN OLD-GROWTH TROPICAL FOREST

Gauthier Ligot1, Sylvie Gourlet-Fleury2, Dakis-Yaoba Ouédraogo1, Xavier Morin3,4, Sébastien 
Bauwens1, Fidele Baya5, Yves Brostaux6, Jean-Louis Doucet1, Adeline Fayolle1

1Université de Liège, Gembloux Agro-Bio Tech, TERRA Research Center, Central African Forests, 
Gembloux, BE, gligot@uliege.be
2UPR Forêts et Sociétés, CIRAD, Montpellier, FR
3CEFE UMR 5175, CNRS, Université de Montpellier, Montpellier, FR
4Université Paul-Valéry Montpellier, Montpellier, FR
5Ministère des Eaux, Forêts, Chasse et Pêche, Bangui, CF
6Université de Liège - Gembloux Agro-Bio Tech, AgroBioChem, Applied Statistics, Computer Science 
and Modeling, Gembloux, BE

Although the importance of large trees regarding biodiversity and 
carbon stock in old-growth forests is undeniable, their annual 
contribution to biomass dynamics and carbon uptake remains 
poorly studied at the stand level.
To clarify the role of large trees in biomass dynamics, we used data 
of tree growth, mortality and recruitment monitored during 20 years 
in 10×4-ha plots in a species rich tropical forest (Central African 
Republic). Using a random block design, three different silvicultural 
treatments, control, logged, and logged + thinned, were applied in the 10 plots. Biomass 
gains and losses were analyzed in relation to the relative biomass abundance of large trees 
and by tree size classes using a spatial bootstrap procedure.
Despite large trees showing a high individual growth rates and holding a substantial 
amount of biomass, we showed that stand-level biomass production decreased with the 
abundance of large trees in all treatments and plots. The contribution of large trees to 
annual stand-level biomass production appeared limited in comparison to that of small 
trees. This pattern did not only originate from differences in abundance of small versus 
large trees or differences in initial biomass stocks among tree size classes but also from a 
reduced relative growth rate of large trees and a relatively constant mortality rate among 
tree size classes.
In a context in which large trees are increasingly gaining attention as being a valuable and 
a key structural characteristic of natural forests, the present study brought key insights 
to (1) better gauge the relatively limited role of large trees in the biomass dynamics at the 
stand level and (2) carefully up-scale results of biomass growth observed at the tree or 
species levels.


