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Current shifts in rainfall and temperature regimes towards dryer and hotter periods in central Europe have caused METHODS DIURNAL SHADING PATTERNS
substantial water stress for urban trees. To be able to adapt water supply to urban trees under a changing climate,
a quantification of evapotranspiration and water availability becomes necessary and is at the same time,

The URbanTRee model (Fig. 2) includes Date: 2022-05-15 Date: 2022-06-03 Date: 2022-07-24 Date: 2022-08-03
extensions and adaptions for individual street
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3. Shading reduces water stress periods significantly.
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Figure 3: Diurnal patterns of modelled and measured actual evapotranspiration rates (I/h) on clear sky days for HZ3 (influenced by shading after noon).
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1. Shading reduces evapotranspiration significantly. = - oo R oo R oo Rt S N 7
2. Water stress reduces evapotranspiration significantly. 2 e — Measured ETA Modelled ETA Modelled soil moisture
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Figure 1: Comparison of modelled (Shading-model) and measured 20-
diurnal radiation rates influenced by shading and no-shading. 50 -

N

o
w
o

1

>
s
7
e
;
=
}
(
/
~

SAMPLING SITEs
10
() 20 7] ™ 25 7] o
, Tyl Gosments BT - o C 154 o c o
= P L = y & L = - ® = *
4 E o Wk B4 SN .A‘ A £ pome=” =3 ! ;.‘ ; -(z 10 - - - - - - == _. _____ ._ -——-—e---2_c =% - ¢~ - -~ - ® _._ - - -(z :
L Y A = ; T p o o 15+ o
2 - = - :
S = ®
Tree age (year) 10 10 36 3 .. S oo o llTiea
Mai 15 Jun 01 Jun 15 Mai 15 Jun 01 Jun 15
Crown area (m?) 6 8 24
50- 30

Stem circumference
(cm)

Soil type FLL substrat FLL substrat Sandy soil
4 m’ 4m’ 0 m?

41 34 61

N
o
(]

ETA l/day
S
ETA l/day
3

Soil sealing Grave Gravel Asphalt, pavers E 15- * € ]
o € 204 . ° °
1 M g 10 ® o o o ® .
w L __ e _____* _ B________ . o __e_____ ..g
- I R ] AL R L R
Shading scenario & 0 " = _ _ - 3 I I
! E - . ; i 0- | | — . [
VIORE INFO > . Jun 27 Jul 04 Jul 11 Jul 18 om o7 Y e Tl
S S N Tams et al. (2023, 3 — Measured ETA Modelled Soil moisture Wiater stress — Measured ETA Modelled Soil moisture Water stress
| . '
under reV|ew): ; Modelled ETA ® Measured Soil moisture . Precipitation Modelled ETA ® Measured Soil moisture . Precipitation
1x SAP UP 2% SAP UP 1x SAP UP evapotranspiration Figure 4: Daily modelled and measured ETA and soil moisture Figure 5: Daily modelled and measured ETA and soil moisture
: : and water stress of data after two different irrigation events for HZ1. data after two different irrigation events for HZ2.
Soil moisture PR2 PR2 none urban trees
Irrigation On demand On demand none
s SUMMARY

IMPROVEMENTS/CHALLENGES 1. Shading reduced evapotranspiration by up to 50% on clear sky days.

. » Implementatlon.of pz.;\rt|alfshad|ng necessary 2. First quantitative evidence showing a reduction of daily evapotranspiration rates by 80%
Over- and underestimation of evapotranspiration under water stress conditions.

> depen:llr;%pp 50||I mmsftfufre content 4 " 3. Water stress periods occurred up to one week earlier for the tree with higher
Impact of additional runoff from surrounding surfaces evapotranspiration rates (for example due full to exposure to sunlight).

e Sap flow and soil moisture measurements of three tillia cordata street trees were selected
for this analysis (HZ1-HZ3). The different tree characteristics and site conditions that can
be implemented into the URbanTRee model are listed above.

 The impact of shading on evapotranspiration is most pronounce on clear sky days (Fig. 3).

* The impact of limiting soil water conditions was investigated during four irrigation periods

for HZ1 (Fig. 4) and HZ2 (Fig. 5). > Please contact me:




