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Fig. S1. Panel a: Soil depth profile of deuterium isotope composition of soil water (δ²HS,i), data 8 

from Meißner et al. (2012). Panel b: Soil water potential (ΨS,i) over the soil depth, data from 9 

Meißner et al. (2012). Panel c: The relative absorptive root area distribution with soil depths 10 

adapted from Jackson et al. (1995) and normalized to the topsoil. All equations and 11 

corresponding parameters for the fitted curves can be found in Table S1. 12 
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Fig. S2. Differences between the root water uptake (RWU) depth derived from using either the 15 

direct inference (black line) or the end member mixing (red line) approach. Panel a: The 16 

derived RWU depth for a tree sampled at standard tree coring height (i.e. 1.30 m) having a sap 17 

flux density (SFS) of 0.04 m h-1 (i.e. SFV = 0.28 m h-1), over the common sampling period (9:00 18 

until 13:00). Panel b: The derived RWU depth considering a tree sampled at standard tree 19 

coring height (1.30 m) at 11:30, but which differs in SFS. The grey and pink solid lines represent 20 

daily mean RWU depth while the grey and pink dashed lines represent the RWU depth at peak 21 

sap flow activity, respectively, for the direct inference and end member mixing model approach. 22 

day= -1 and day= 0 indicate whether the derived RWU depth error corresponds to the previous 23 

or current day of measurement. 24 
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Fig. S3. Sensitivity analysis where all parameters are varied one-at-the-time as compared to 27 

the standard parameterization (see Table S1). For each studied variable, 1000 model runs 28 

were performed, studying the resulting δ2HX bias in comparison with the standard run. Each 29 

time, the studied parameter value was assigned randomly from a defined probability 30 

distribution or range using a Latin Hypercube scheme (see Table S2). Together the effective 31 

root radial conductivity (kR, in s-1), the β (-) and root density (in 103 m m3) form an 32 

informative proxy for the soil to root resistance. The lumen fraction (in m2 m-2), sapwood area 33 

(Asapwood, in m²) and the total diurnal transported sap flow volume, i.e. net root water 34 

uptake (Volume corr., factor of standard run volume), provide an informative proxy for the 35 

sap flux density. (see Table S1). Time (in h) and height (in m) respectively represent the 36 

timing of sampling and the height of sample collection. 37 
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Fig. S4. Model sensitivity to (bio)physical parameters. The standard model run is shown by the 39 

solid green line in all panels. Panel a: fixed soil moisture and depth profile in isotope 40 

composition of soil water (𝛿²𝐻𝑆,𝑖), but with different soil types influencing the soil conductivity 41 

and soil water potential gradient in the soil (𝛹𝑆,𝑖,𝑡). Parameterization for each soil type is derived 42 

from Clapp & Hornberger (1978). Panel b: Impact of altering volumes of water taken up by 43 

the plant. Panel c: Effect of altering values of the effective root radial conductivity (kR) values. 44 

Values are species-specific and are derived from literature (Sands et al., 1982; Rüdinger et al., 45 

1994; Steudle & Meshcheryakov, 1996; Leuschner et al., 2004). In each panel all other 46 

parameters follow the standard plant parameterization (Table S1).  47 
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Fig. S5. High temporal field measurements of oxygen isotope composition of plant xylem water 49 

(δ18OX) of two tree (red, stem samples), two shrub (blue, stem samples) and two herb (green, 50 

root samples) in the Heihe River Basin (northwestern China) shown for the respective 51 

measurement period. Timing and location of sampling are provided in the panel title. The full 52 

colored envelope per respective species delineates the acceptable variance from the stem mean 53 

(i.e. 0.3‰) according to the standard assumption of no variance along the length of a lignified 54 

plant. Grey vertical lines mark the transition of days. The table provides the maximum measured 55 

diurnal δ18OX range per species.  56 
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Fig. S6. Model simulations performed with varying temporal resolutions, i.e. 5min, 1min and 

1sec.
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