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Introduction

This document describes the data from the French National Forest Inventory (NFI) and the climatic data
used in Bourdier et al. submitted.

Data description

The French National Forest Inventory comprises a network of temporary plots established on a grid of
approximately 1000 x 1000 m. Ten percent of the cells in this grid is sampled each year (we used data
from 2006 to 2011). If a particular grid node falls within a forested area, a plot is established (randomly
located in a square of 450m around the center of the cell), the soil type is characterized and dendrometric
data is measured. Measurements are taken in three concentric circular subplots of different radii, based on
circumference at breast height (C130). All trees with C130 > 23.5 cm, > 70.5 cm and > 117.5 cm were
measured within a radius of 6 m, 9 m and 15 m, respectively. For each measured tree, stem circumference,
species, status (dead or alive, including only tree that died less than five years ago according to bark and small
branches state), and radial increment over five years were recorded. The radial increment was determined
from two short cores taken at breast height. Soil properties were analysed using a soil pit of up to 1 m
depth located in the center of the plot. One or two soil horizons were distinguished from the soil pit, and
depth, texture (based on eight classes) and coarse fragment content were recorded for each horizon. Soil
water holding capacity (SWHC) was computed based on these three variables, using standard values of
water retention for each texture class (following Piedallu et al. 2011).
The following document give details about data formatting and the computation of the basal area at the
two dates.

Data downloaded

The data were downloaded from IGN website for each of following year of inventory: 2006, 2007, 2008, 2009,
2010 and 2011. For each year, four files are provided: individual alive trees data, individual dead trees data,
ecological data. It was needed to merge data for each year and to homogenize the different variables because
the variables and the category of the variables have changed between years (see at the end of the document).
In addition we purchased form IGN the exact elevation of the plot (the exact coordinates of plots are not
available only the center of the 1x1km cell where the plot is located).

Simplified tree

If the number of trees of a given species and a given size class (C130 classes 23.5-70.5, 70.5-117.5, 117.5-164.5,
>164.5cm) is greater than 6, the radial increment is measured only on 6 individuals. To compute the basal
area on the plot 5-years ago it is needed to estimate the growth of the trees lacking growth measurement
(simplified trees). We explored two methods to predict the growth of these individuals.

• We affected to the individual with missing growth data on a plot the average growth rate of the
measured individual of the same species and same size class.
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• We fitted mixed model of radial increment (dG) as a function of C130 (log(dG) = ap +b×log(C130) with
a random intercept drawn for each plot (ap). We then predicted radial increment for each tree with
missing data according to their C130 and their plot. The model was fitted in a Hierarchical Bayesian
framework using JAGS (Plummer 2003).

We used the prediction of the average growth rate of the measured individual of the same species and same
size class because it seemed to have less uncertainty than a modeling method and both approaches provided
us with fairly similar results.

Climatic data

For each plots the monthly temperature and total precipitation was taken from a GIS data base at 1km2
resolution developed by Bertrand et al. (2011) and Piedallu et al. (2013). The solar radiation accounting for
cloudiness cover was also retrieved for each plots from a data base averaged at 1 km2 resolution (Piedallu &
Gegout 2008). The temperature was corrected for the actual elevation of the plot using geospatial correction
of the temperature laps rate.

Based on this data we computed the sum of degree days above 5.56 ◦C (SGDD) and a water stress index
computed from a monthly water budget (using the model of Bugmann & Cramer 1998) (WB).

• To compute the SGDD we used a spline of the average monthly temperatures.
• The water stress index (WS) is based on the ratio of the actual evapotranspiration over the potential

evapotranspiration (the details of the calculation is presented below).

Water budget model

The monthly potential evapotranspiration (PETm) was computed using the Turc equation (Turc, 1961).

PETm = n × 0.0133333 × (Rgm + 50) × (tm/(tm + 15) (1)

with n = number of days of the month, tm = the monthly temperature and Rgm = the monthly radiation.
The water budget computed monthly soil water content (SWCm), with initial condition for January SWCm

set as SWHC (SHWC is the maximum soil water content). Then monthly soil water content was iteratively
computed using the following equation.

SWCm+1 = min(SWCm + Psm − AETm, SWHC) (2)

with Psm = the infiltrating precipitation, AETm = the monthly actual evapotranspiration. AETm =
min(Dm, Sm) with Dm = PETmĂŞPim where Pim is the the intercepted precipitation. and Sm = cw ∗
SWCm/SWHC where cw is a parameter denoting the maximum evapotranspiration from a saturated soil
under conditions of high demand (as in Bugmann & Cramer 1998 we assume that cw = 12 cm/month).

Pim and Psm are computed as: Pim = min(fi ∗ Pm, PETm) with fi = a parameter denoting the fraction
of precipitation that is intercepted and is set at a value of 0.3 following Bugmann & Cramer (1998), and Pm

= the monthly precipitation. Psm = Pm − Pim

The water stress index was computed as

WS =
∑12

m=1 AETm∑12
m=1 PETm

(3)

2



Soil water holding capacity

SWHC was computed following (Piedallu et al. 2011) as

SWCHC = (1 − RO) × (
n∑

i=1
(1 −

√
SCi

3
) × (θ2.0

i − θ4.2
i ) × Ti) (4)

with n the number of horizons in the soil profile. SCi is the stone proportional content in horizon i, θ2
i .0 and

θ4
i .2 are the water content at respectively -100 hPa and -15000hPa matric potential of horizon i (according

to Al Majou et al. 2008), Ti is the thickness of the horizon i in millimeters and RO is the proportion of rock
outcrop recoded for the plot.

Matching of different years

Alive tree

(1) In 2006 the variable veget had either the value 0 no damaged or Z damaged. From 2007 the damaged
have been recorded in the variable acci with the value 0 for no damage and 1 to 5 for different type of
damage. A variable $vege4 with value 0 no damage or 1 damage have been created for all year.

(2) Variable orir give the origin of the tree: recruit from seed (1) or from resprouting (0 only in 2005 and
2006 - but 0 for resprout and 2 for resprout from wind thrown tree from 2007 and onward).

(3) Variable simplif show which the tree that were simplified only after 2009.

(4) Variables sfgui sfgeliv sfpied sfdorge sfcoeur were provided only after 2009.

Plot data

(5) The variable plisi occurrence of an edge was not recorded in 2006.

(6) The variable incid occurrence of a disturbance was not recorded before 2009.

Ecological data

We only used the pedological variables. There was no changes in variables between years for the variables
we used (soil description).
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