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Introduction

In most terrestrial ecosystems the water use

Methods and preliminary results

of vegetation is a key control on the water * Use of mobile protile probes to measure

balance. Consequently. a wider knowledge of volumetric soll water content a_nd sample 50|_I

the processes involved in plant water uptake water vapour for stable water isotope analysis
(PWU) Is beneficial for designing suitable

* |dentical access tubes for both profile probes
(figure to the right) reduce cost and guarantee
spatial agreement of measured values

ecological, hydrological and climatic models,
which may be able to provide useful insights
into future conditions under the Iinfluence of

changing land use and climate. e Additional measurement of plant transpiration and
Its stable water isotopes

As PWU usually takes place beneath the soll

surface, its observation proves to be rather e Application of isotopically distinct labelling pulses
tedious. Therefore, the current knowledge clearly improves PWU source depth estimates
about PWU is sparse and limited to a small (figure below)

set of plant species.
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* Planted in June 2015
« Simulation with the model Hydrus 1-D

28 plots measuring 1.3m x 1.3m
* Optimization of model parameters under

consideration of observed soil moistures TN N F ) R * Two to six species (of 16) per plot

and stable water isotopes e e - Different plant physiological traits,

like deep or shallow rooting and
low or high |leaf masses

e Simulated PWU source depth patterns
depend on rarely known plant parameters

- Missing data to evaluate PWU simulation * Roof structure above the plots
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Soil hydraulic model simulation for a stand of Beech
PR A g
E: WL Transpfraﬁd'}ﬁ“ﬁ‘ amounts and iéb*F pés (simulated) 'V _: _ B z:m -
Em_ | Precipitation amaunt&; and isofopes (mﬁiasured) E
e o e e .om | Nextsteps
3 il = e Finalization of the development of the soil water vapour
: | [ 8 profile probe
60 - HE  H HHA FHHE 5 “ H B H HH H —~6D %E_
LI L > = oS (simutaleq 4 faeasured) o - Lab experiments to test the devised PWU source depths
Apr  Jun  Aug Okt Dez | Fnlatr Alpr | Jur  Aueg I c-lkt Cez ti:; Apr | Jun  Aug  Cht | Cez Feb  Apr  Jun  Aug let ?_ﬁ Identlflcatlon procedu re
e = 3 - e Fleld site measurement campaign in summer 2017 to
B W TN i S SN 1 | Iy identify PWU source patterns for all 28 study plots under
g | wet and dry conditions
1 Soil moisture (simulated and measured) Lii |' ; o . Comparison of PWU source depth patterns under partioular
_BG;.IprI Jle HII.-IQ Ulht | UIIE.'E I I-J.l\tll Apr | u'L!m | H:Jg I. Okl IIJ:aE | I-nll-I:nI A::rr JI.I-I'I I.ﬂnll,g | L‘rlld I L‘uhlaz | I":ebl .ﬂl.::-r | J.,Im I ,ﬂ.ugl fj_}ip;t R ) i ConSIderatlon Of the eﬁeCtS Of plant tralt dlverSIty
K e Investigation of the ability of commonly used models to
43 reproduce the observed PWU source depth patterns
QOSSN 1101 {1 Y || 0 | 0001 A L, Eo |
e {1 (LI 1 1  Exploration of the observed PWU source depths pattern's
3o 1 L0 IIONN L0 O L - §3 Implications on the water cycle
""".:&?""""":"'"'r""' IP.WU (Simu.l'atEd)" | IS I . () .g .
}'J-.::lr | ..lltn | Avg I Dlh:t I I:I;z | Fnletr f-'-.lpr | Jl_lu" I.-E'ui}g | let D:a-zt FE:I:II .-'r'-.lpr I Jun | .-ﬂ.Ll,lg let | I:he.-.v_'1 I-':l.-h1 .ﬂ.lpr t JLIm P.JLQ | DIH I £ .

time

0.0

Professur fur Hydrologie, Albert-Ludwigs-Universitat Freiburg
stefan.seeger@hydrology.uni-freiburg.de www.hydro.uni-freiburg.de



