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Section S1. Methods

Water from xylem samples was extracted by cryogenic vacuum distillation (Ehleringer and
Osmond 1989; West et al. 2006). The stems were quickly cut into small pieces and placed in a
flask heated to 90 to 100 °C for 1 hour. The water was collected in two successive liquid nitrogen
traps. Generally, 3 to 5 ml of xylem water was extracted. These liquid samples were stored in
small vials until analyzed.

Precipitation and deep water samples were analyzed on a Los Gatos Isotope Ratio Infrared
Spectrometer (IRIS) at the University of Avignon (LGR DLT-100 liquid water stable analyzer
accuracy +0.2%o vs V-SMOW for §'80). However, because of possible spectral perturbations of
IRIS measurements due to organic contaminants in xylem and drainage samples (Martin-Gémez
et al. 2015), 680 of xylem and drainage samples were also analyzed using the Isoprime Isotope
Ratio Mass Spectrometer (IRMS) at the LAMA laboratory of HydroSciences Montpellier, using the
CO; equilibration technique in dual inlet mode, yielding 880 results with a +0.6%. precision. The

isotopic ratios in this study are expressed as:

5180 = [(M) - 1] x 1000 %o (51)

Rstandard

Where Rsompie and Rstandard are the heavy/light isotope ratios (180/¢0) of the sample and the

standard (Vienna Standard Mean Ocean Water (VSMOW)), respectively.



Table S1. pescriptions, origins and implemented values of all species-dependent parameters

. L. Model Source of the Implemented values
Parameter Unit Description R -
sensitivity value Q.i F.s A.a
Water potential causing 50% Literature and
P50_VC_Stem MPa of loss of hydraulic High direct -72 -3.25b -3.5¢
conductance in stem measurements
Slope of rate of leaf Literature and
slope_VC_Stem %.MPa1 .p Low direct 30° 71b 135¢
embolism spread at P50stem
measurements
Water potential causing 50% Assumed equal to
P50_VC_Leaf MPa of loss of hydraulic High q -72 -3.25b -3.5¢
. stem
conductance in leaf
slope_VC_Leaf %.MPa-1 Slo.pe of rate of leaf Low Assumed equal to 300 71b 135¢
embolism spread at P50 c.f stem
Water potential causing 12% . Derived from
P12 MP High -1.81d -1.7¢ -1.39¢
-8 a stomatal closure ‘e collected TLP 8 39
. . o .
PS8_gs MPa Water potential causing 88% High Derived from 2,694 .47 2.06¢
stomatal closure collected TLP
Modulus of elasticity of th I i
epsilonSym_Stem MPa odulus of elasticity of the Intermediate C(.) ected in 8.844 10¢ 10¢
stem symplast literature
. Osmotic potential at full . Collected i
PiFullTurgor_Stem MPa smotic potentialat u Intermediate c.) ectedin -1.894 -2.08¢ -1.8¢
turgor of the stem symplast literature
Modulus of elasticity of th A I
epsilonSym_Leaf MPa odulus of elasticity of the | o giate | Assumedequalto | g o g 10 10
leaf symplast stem
PiFullTurgor_Leaf MPa Osmotic potential at full | o o giare | Assumedequalto |y goq | 508 | -2.08
turgor of the leaf symplast stem
Collected i
LDMC mg.g! Leaf dry matter content / ofectean 500° 400° 500°
literature
Leaf j leaf I i
LMA — eaf mass per projected lea / Cg ected in 165 65f 106"
area literature
Cuticular conductance at Collected in
i -2 -1 i d b c
gmin20 mmol.m2e,f .S 20°C High literature 1.2 2.92 2
. mmol.mjesf . Assumed equal d b .
gmin_S 1 Stem conductance High . 1.2 2.92 2
.S to gmin20
Maximum leaf area index . Field
LAlmax Mieaf?. Msoil 2 ngh . 2.7 4.5 4.2
of the stand observation

aRuffaut et al., 2023; PPersonal data; “Belen Acuna-Miguez, under review; ‘Veuillen et al., 2026;
eKunert, 2025, 'Diaz et al., 2022.
*Based on the responses of the simulated time to hydraulic failure to 20% of variation of the
parameters, as documented in Ruffault et al. (2022).




Table S2. summary of all species and individual dependent ranges of parameters

Parameter Units Quercus ilex L. Abies alba Mill. Fagus sylvatica L.
Foliage / Evergreen Evergreen Deciduous
LAlmax Mieaf®. Msoil 2 2.7 4.2 4.5
Pso* MPa -72 -3.5¢ -3.25f
Slope* %.MPa-1 30° 135¢ 71f
LDMC mg.g! 500 500 400
LMA 8.MZeas 165 106/ 65
Ferit °C 450 450 350
Tolerant Avoidant Tolerant Avoidant Tolerant Avoidant
Bmin** Mmol.M=2je,f .71 1.2b 2¢ 1.64 2.92f 1.78
epsilonSym* MPa 16.2b 8.84b 10¢ 10h
PiFullTurgor* MPa -2.81b -1.89b -1.8¢ -2.08h
P12 _gs MPa -2.34b -1.81b -1.67¢ -1.39¢ -1.67h -1.6f
P88 _gs MPa -3.47° -2.69 -2.47¢ -2.06¢ -2.47h -2.38f

* For stem and leaf values. ** For cuticular and stem conductance.
a Ruffaut et al., 2023;  Veuillen et al., 2026; © Belen Acuna-Miguez, under review; ¢ Copie et al.,
2025; € Kunert & Tomaskova, 2020; fPersonal data; & Waite et al., 2024; " Kunert, 2025; ' Diaz et

al. 2022




Table S3. Description, source and values of the site-specific soil parameters implemented

Implemented values

Parameter Unit Description Source of the value Mont-
Rustrel
Ventoux
Maximum depth of soil Own observation and =1 02 0.3
Depth m aximum ep' of soi wn o serva. ion an =2 06 07
layer j assumptions -
j=3 4 4
Rock f t content i Own observation th /=1 28 >4
RFC, % oc ragmen co.n entin wn o _serva ion then =2 o5 6
soil layer j adjustment -
j=3 75 86
Ko mmol.m2<LMpa-L Soil hydraulic copductivity From Carsel and Parrish 11 15
at saturation (1988)
i i From Carsel and Parrish
Saturatilon cmd.em3 Soil water cqntent at 036 0.46
capacity saturation (1988)
Residual . . From Carsel and Parrish
es! L.ja cm3.cm?3 Residual soil water content 0.07 0.034
capacity (1988)
- From Ghanbarian-Alavijeh
n_ve / Van Genuchten - Mualem j 123 1.37

pore size distribution index

et al. (2010)




Table S4. summary of all soil parameter

Implemented values
Parameter Unit Description
Rustrel Mont-Ventoux
0.2 0.3
Depth; m Maximum depth of soil layer j .6 0.7
4 4
Rock fragment content in soil 28 >4
RFC, m & v 65 66
vers 75 86
Kon mmol.m2s1.Mpa-l Soil hydraulic copductlwty at 11 15
saturation
Saturation capacity cm3.cm?3 Soil water content at saturation 0.36 0.46
Residual ; . .
. cm3.cm-3 Residual soil water content 0.07 0.034
capacity
Van Genuchten - Mualem pore
n_ve / size distribution index 1.23 1.37
Van Genuchten - Mualem shape
alpha_VG MPa-l u u P 0.005
parameter
I vg / Van Genuchten.- Mualem 05
tortuasity
gsoil mmol.m2.s1 Soil conductance to vapour 30
il ial at fiel
PsoilAtFieldCapacity MPa Soil water potential at field 0.0033
capacity




Figu re S1 Evolution of RMSE of computed with Holm oak predawn leaf water potential according to the TA Woeep
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Figu re S2. Evolution of RMSE of computed with Fir predawn leaf water potential according to the TAW peep
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Figure S3.
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Figu re S4 Results of the calibrated model simulations for the beech trees of Mont-Ventoux (Fig. 2). a. Time series of deep

reservoir use relative to evapotranspired volumes (fow); b. Time series of predawn water potential (Wp); c. and d. Correlation

between observed and simulated values.
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Figu re S5 Results of the calibrated model simulations for the Silver firs of Mont-Ventoux (Fig. 2). a. Time series of deep

reservoir use relative to evapotranspired volumes (fow); b. Time series of predawn water potential (Wp); c. and d. Correlation

between observed and simulated values.
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Figu re S6 Rainfall (a.), proportion of each reservoir the water transpired by oak (b.), base water potential (Wp) (c.).
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Figu re S7 Rainfall (a.), proportion of each reservoir the water transpired by beech (b.), base water potential (Wp) (c.).
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Figu re S8 Rainfall (a.), proportion of each reservoir the water transpired by firs (b.), base water potential (Wp) (c.).
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Figure S9. Dynamics of Relative Water Content (REW), stomatal conductance (gs), Percentage Loss of Conductivity (PLC) and base potentials (Wp) of a Holm oak during a

theoretical continuous drought, with different proportions of the root system in the deep layer (fpr) and TAWpee, = 65 mm. The dashed line corresponds to the oak TLP and the time

it is reached.
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