An Approximate Bayesian
Computation (ABC) approach to
calibrate a mechanistic model of
tree reproduction
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INTRODUCTION
Tree reproduction is a major process of forest dynamics
●
There is a lack of knowledge on resources allocation during tree
reproduction and on the consequences of climate change on fruit
production. Only few mechanistic models integrate the
ecophysiological and phenological processes related to fruit
production
●
We extended the ecophysiogical model CASTANEA to simulate
both growth and fruit production, and applied it to the case of
European beech (Fagus sylvatica)
●
The model needs a lot of data to be calibrated and we need to
optimize the use of the few available dataset on tree reproduction,
in order to better predict fruit production
●

METHODS

A mechanistic model calibrated with
an Approximate Bayesian

Figure 1: Hypotheses tested with the CASTANEA model.

Computation (ABC) approach allows
testing different hypotheses on
resource allocation to reproduction
in tree
Figure 2: ABC calibration of parameters for leaf
phenology. Correlation matrix with different parameters
and their posterior distributions.

We defined different hypotheses for resource allocation to bud
initiation and fruit maturation. We tested if bud initiation is limited
by a climate cue, available reserves or an hormonal signal. We
tested if resources for fruit maturation depend on available
reserves, and compete or match resources for tree growth
●
We used a Bayesian Inverse modelling approach (ABC) to
calibrate the models’ parameters and to choose among hypothesis
based on data of leaf phenology, tree growth and fruit biomass
from 20 populations across France
●

CONCLUSION
Strength: this approach allows us to calibrate all parameters
simultaneously, taking into account their potential interactions
●
Weakness: This approach is time consuming due to the large
number of simulations needed
●
Perspective: After validation, we plan to test how different
hypotheses on fruit production affect the prediction of species
distribution at large scale under current and future climate
●

Figure 3: Comparison between mean observation of leaf
unfolding date and mean simulation (n = 20 sites) after
calibration of parameters.
Photo credits: F. Bonne, S. Cecchini, O. Gilg, F. Jean

