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Objectives

The objective of this project is to quantify how the inclusion of trees in arable fields affects the
spatial dynamics of soil moisture, water fluxes, and water flux partitioning (evaporation vs.
transpiration) (Fig. 1).

Multi-method approach to capture relevant water fluxes from plant to field scale:

.
(aﬂ)mg o 'PQ‘? b

0 HESSEN
; Gladbac‘:herhof

Legend

Elevation [m a.s.l.]
Agroforestry site

Interception

WP2 Disentangling Water Flux
Competition (Stable Isotopes of Water
in Plant & Soil AND Closed Chamber)

Decrease
Increase

R

Stem water potential

2¢C - |

Sensor array (in; CO2, |
ET, RH, temp., PAR)

\

Logger unit/
Multiplexer

(Sap flow & Dendrometer) ¢ !% e
,9,‘% &% ”j{‘% “? ¥ ;(’%{%'
: : P ¢o? € |
Evaporation from Soill " | “{ ‘j‘ - W
Runoff ¢ 8 88 ¥ T 2a) Dendrometer mounted
, [y S ottt @7 D WY °
“ ‘ 3 "!‘W{?‘{.&. J ‘g’“(%' Water Uptake o on the poplar for tree growth
Gi; 2 ) Depths measurements
T ; il 2b) Sap flow sensors for
- - Water Competition yormele LS ind@vidu_al tree water flux
WP1 Soil Moisture estimation
Dynamics (Sensor Network) Hydroalic Conductivity 2¢) Automatic gas chamber
10.5m 6 m 25m. 1m  1m .. 25m  6m  105m ~ for measuring crop
transpiration and evaporation
Tree row (3 m)
| fluxes
{ Methodology

3a) Cosmic Ray Neutron soil moisture sensor for field-scale analysis

3b) Soil moisture sensor network along transects perpendicular to the for flux partitioning (Orlowski et al., 2013)
tree row; Measured precipitation and associated changes in soil moisture
content at different distances from the tree and soil depths; Quantification

of hydraulic lift through daytime vs nighttime soil moisture measurements

depths using water isotopes
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4a) Cryogenic vacuum extraction system for sampling stable water isotopes

4b) Sampling design along transects upslope and downslope of the grass
strip with trees to estimate the contribution of different soil water uptake
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