
HAL Id: hal-02833012
https://hal.inrae.fr/hal-02833012

Submitted on 7 Jun 2020

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Predicting the distribution of Acer campestre (L.) with
climatic and nutritional soil factors in France

Christophe Coudun, Jean-Claude J.-C. Gégout, Christian C. Piedallu

To cite this version:
Christophe Coudun, Jean-Claude J.-C. Gégout, Christian C. Piedallu. Predicting the distribution of
Acer campestre (L.) with climatic and nutritional soil factors in France. 48. International Association
for Vegetation Science Symposium, Jul 2005, LISBONNE, Portugal. n.p. �hal-02833012�

https://hal.inrae.fr/hal-02833012
https://hal.archives-ouvertes.fr


Predicting the distribution of Acer campestre (L.)
with climatic and nutritional soil factors in France

Christophe COUDUN* 1, Jean-Claude GEGOUT 2, and Christian PIEDALLU 3

LERFoB, UMR INRA-ENGREF 1092,
Ecole Nationale du Génie Rural, des Eaux et des Forêts,
14, Rue Girardet, CS 4216, 54042 Nancy Cedex, France,

E-mail: 1 christophe.coudun@centrale-lille.net, 2 gegout@engref.fr, , 3 piedallu@engref.fr

*Author for correspondence
Current address: Centre for Terrestrial Carbon Dynamics (CTCD),

Forest Research, Alice Holt Lodge, Farnham, Surrey GU10 4LH, England
tel.: + 33 (0)6 08 01 77 39

Abstract

We illustrate the need to take nutritional soil variables into account when modelling plant species
distribution, through the predictive modelling of Acer campestre L. distribution in forests from
France.

We used presence/absence information of Acer campestre in 3,286 forest plots scattered all over
France, coupled with climatic and soil resources information. More than 150 climatic variables
(temperature, precipitation, solar radiation, evapo-transpiration, water balance) were obtained by
a geographic information system (GIS), and six direct soil variables (pH, C/N ratio, base
saturation rate, concentrations of calcium, magnesium and potassium) were available from
EcoPlant, a phytoecological database for French forests. Using forward stepwise logistic
regression technique, we derived two distinct predictive models for Acer campestre, the first one
including climatic variables only, the second one including climatic and soil variables. To validate
the ecological models, we had access to 88,004 supplementary relevés from the French National
Forest Inventory (IFN).

We found that the distribution of Acer campestre was poorly modelled when including climatic
variables only (global success rate of prediction of presence/absence S = 55 %), and that the
inclusion of soil variables significantly improved the quality of prediction (S = 81 %) for this
species, allowing prediction of patches of presence/absence at local scales.

We conclude that nutritional variables may improve some plant species distribution models.
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