Context: When there can be a lot of different trees in a given forest….

I guess we are lost…., and would that balance be enough for all these trees ?
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The literature on biomass equations dangles between two opposites sides:

A-The group of West, Brown and Enquist have been developing an appealing theory of biological allometry relying on the fractal properties of branching networks, referred as allometric biomass partitioning theory (APT) by McCarthy and Enquist (2007) a accounting for the constraint of biomechanical stability ā accounting for the minimization of hydrodynamic resistance through the vascular network.

Two main parameters:

From West et al. 1997:

When taking a=1 to fit the hypothesis of volume filling and uniform biomechanical constraints, the tree mass is predicted to be related to the tree diameter raised to a power s=8/3≈2.67

But rather stands for an average tree model to explore biomass variations among plant size orders than being predictive for single species Identificación, compartición, creación y uso de modelos alométricos de biomasa para México

The literature on biomass equations dangles between two opposites sides:

B-The very large group of purely statistical equations, with little regard to the understanding of the biological processes involved. Such models are only reliable within their domain of validity Often calibrated on small number of trees, covering a little part of tree size variations for a given species

Equations of various forms

Catalogues and databases start to be available for all continents (ex: Zianis for Europe; Navar for south America; Henry for Africa)

Too specialized and restricted models
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Objectives :

A good candidate set of biomass equations should be simultaneously:

(i)consistent: standardized biomass partition and additive of tree compartments, (ii) generic: common form of the models whatever the tree species or forest structure and have biological meanings of the parameters, (iii) robust: system operating correctly across a wide range of operational conditions with a low sensitivity to the sampling design and the working hypotheses 1-both internal (changes in wood properties with ontogeny) and external factors (e.g., growing conditions, social status of the tree) are of importance concerning tree biomass relationship

2-

The observed pattern may vary strongly from one species to another, but our hypothesis is that species of similar traits (e.g., crown architecture, wood structure) would exhibit similar to identical biomass models For mixed and un-even-aged forests, the stability with time of the equations should be verified
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  et al. (2005), we drew the following patterns:

  The slope of the relationship between tree biomass and d2h do follow an exponential decrease for crown compartments and an increase for stem wood Identificación, compartición, creación y uso de modelos alométricos de biomasa para México Test of these hypotheses on Fagus Sylvatica: the young stages = mostly changes in stem form (moving from conical to cylindrical shape) b variations in the old stages = mostly changes in wood density (slight increase)Identificación, compartición, creación y uso de modelos alométricos de biomasa para México Is this model robust ? (121 trees in fertilized plot, fertile sites in Germany and mixted stand in Belgium)

  given in each paper and our model, we can estimate the parameter b which can be confronted to the published one In most of the cases we were able to retrieve the published parameter, meaning that the main factor of "heterogenity" in the published biomass equations was stand age Identificación, compartición, creación y uso de modelos alométricos de biomasa para México And now, what can we do with the CarboAfrica database on allometric equations ? ABGB = 34 equations for total biomass (stricto sensu) 369 biomass equations could be transformed into an homogenized form ABGB-= 19 equations for total biomass (without leaves) ABGB--= 14 equations for total biomass (without leaves and dead branches) ABGB---= 13 equations for total biomass (without twigs, leaves and/or dead branches) ABGB---= 1.96 +-0.83 T = 2.10 +-0.32 Average b value (to be compared to that of the WBE model = 2.69)Observed values does not fit the theoretical model but it was already noticed by different authors (Zianis for Europe = 2.37; Muller-Landau for Tropics (except Africa) = 2.45 (large trees), 2.65 (small trees) Sirlawé in Cameroon(Tropical dry forest) mafa kilda in Cameroon(Tropical dry forest) Vihiga in Kenya(Tropical mountain system) Boi Tano in Ghana(Tropical rainforest)But for a single species, this relationship is also (age/maturity dependent)
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1-Decrease with growth height of the leaf to sapwood area ratio (A l /A s ) on most of coniferous and broadleaves species, in order to minimize size related constraints of the whole plant hydraulic conductance(McDowell et al. 2002).2-sapwood area increments remain lower than diameter increments(Gebauer et al. 2008).3-xylem vulnerability to embolisation increases with ageIdentificación, compartición, creación y uso de modelos alométricos de biomasa para México 26 de Noviembre de 2012, Hotel NH, Guadalajara, México

For single species, we need secondly an index of tree development (accounting for age / maturity) because in most cases, age in itself is not known or even impossible to be measured averageD/Dmax, averageH/Hmax, averageG/Gmax ?

For mixed un-even aged forests (such as tropical rain forest), there might be a compensation between small (young ?) trees and large (oldest) trees, leading perhaps in a stability of biomass equations for a given biome.

To be verified ! either from ground data, or by simulations.. Identificación, compartición, creación y uso de modelos alométricos de biomasa para México