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

I guess we are lost…., and is it necessary to fell all these beautiful trees to measure their biomass?

What is Allometry ?

Broad definition : within a given population, there is a statistical relationship between the size of an organism and the size of any part of it (Gould, 1966) H D

CD

For example: between height and diameter; diameter and crown size; biomass and diameter; etc.. 

What is Allometry ?

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) s1 accounting for the constraint of biomechanical stability s2 accounting for the minimization of hydrodynamic resistance through the vascular network.

Two main parameters:

From West et al. 1997: When taking s1=1 to fit the hypothesis of volume fillin and uniform biomechanical constraints, the tree mass is predicted to be related to the tree diameter raised to a power a=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

What is Allometry ?

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)

Leading to too specialized and restricted models

What is Allometry ?

A good candidate set of volume or biomass equations should be simultaneously:

(i)consistent: standardized biomass partition and additivity of tree compartments, (ii) generic: common form of the models whatever the tree species or the forest structure. Meaningful parameters (ie related to the biology).

(iii) robust: system operating correctly across a wide range of operational conditions with a low sensitivity to the sampling design and the working hypotheses (iv) accurate. 

  Nutrient content prediction  Nutrient content equationsWhat is Allometry ?More restrictive definition : proportionality between the relative increments of two metrics measured on an organism (Huxley, 1924)Where a gives the proportionality between the relative increments, b gives the proportionality between biomass and diameter (given a) and c is the biomass of the tree when D=0 (if D was measured at a height different from zero)

-From

  There are some range of variations of wood production at a given top height (variations related to the stockability issue) of Stand density (global pressure on the tree) (stand density in itself (Sd), stand basal area (G), hartbecking spacing factor based on tree growth without competition, Reinecke density index (Rdi) and stand density Index (Sdi) based on the self-thinning law, etc…) -an Index of Social status of the tree (between tree competition) (h/Ho, d/Do, the relationship between radial increment and tree diameter, etc…..)Biological conceptsTree and stand growth: case of even-aged and monospecific forests -C-Biomass partitioning in the tree -Ring area increases linearly from the top of the tree to the crown basis and From Adu-Bredu et al. 2008, Gomat et al. 2011 From Saint-André et al. 2005, Genet et al. 2010

  

  

  

Tree growth encompasses primary growth (height) and secondary growth (cambium activity) : a highly complex process

1-both internal (changes in wood properties with ontogeny APT ) and external factors (e.g., growing conditions, social status of the tree OPT) are of importance concerning tree biomass relationship -The main consist in identifying the proportion between APT and OPT 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 From biology to allometric equations