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1 Introduction

1.1 Soil description

The soil of the stand is described using three layers (topsoil: 0 – 30 cm;
subsoil: from 30 cm to soil depth (Zsoil); rocky layer: from soil depth to
a maximum depth Zrocksoil). Soil texture (i.e. percent of sand, silt and
clay), bulk density and rock fragment content can differ between soil layers.
Specifying a rocky layer is important because Mediterranean plants may
extend their roots into cracks existing in the parent rock (Ruffault et al.,
2013). The soil depth attribute (Zsoil) refers to the sum of topsoil and subsoil
layers (thus, subsoil may not exist in very shallow soils).

1.2 LDR root system

The rooting system of each cohort i (i.e. the proportions vij) can obtained
assuming conic distribution of fine roots where the only parameter is rooting
depth. Alternatively, one can adopt the linear dose response model (Collins
and Bras, 2007; Schenk and Jackson, 2002):

Yi(z) =
1

1 + (z/Z50,i)ci
(1)

1



where Yi(z) is the cumulative fraction of fine root mass located between
surface and depth z; Z50,i is the depth above which 50% of the root mass
is located; and ci is a shape parameter related to Z50,i and Z95,i as ci =
2.94/ ln(Z50,i/Z95,i).
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Fig. 1 : Two examples of root density profile according to the linear dose
response model

The depth of soil layers and the linear dose response model is used to
determine vi,s, the proportion of plant fine roots of cohort i that are in a
given soil layer s. The minor fraction of mass located below soil depth is
redistributed within the existing layers and the proportion of roots in each
soil layer is assumed proportional to the amount of water extracted from it.
All vegetation variables except LAI (for deciduous species) are assumed to
stay constant during water balance simulations.
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