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GENERAL CONTEXT

A G TREE WATER STATUS

Vegetation :i% Microclimate

benefits conditions - TREE WATER STATUS
SPATIALISATION

Urban microlocal conditions

Table 3
Traits and plant responses relevant for drought resistance in the five studied species according to the results of this study and some published literature results
. . . . . Pagus sylvatica as a relatively drought sensitive spe is listed for comparison, based on the studies of Backes and Leuschner (2000), Zimmermann et al. (2015),
° ete orological con |t| ons ullding mor olo Keurzen et . (2017, Lvachacs 1 5 e al. (2023, Toe e /esponacssre ascsed i elcive sera n hes sseumed pasive et oot
/000 fitness during drought (from elearly positive [ 10 indifferent (2) and clearly negative ] 7" no data or unciear). We judged more negative B, and P,

acelimation, osmotic adjustment, fine raot biomass adjustment (inerease upon reduced precipitation), higher growth resistance

larger HSM, deeper rooting, P,
and resilience, higher stem water storage, and sensitive stomatal regulation (which prevents ¥ drops to P,_ or P__) as leading to higher drought resistance, while

. . ope .
2 O Pyl
i S 0 I I I l I I e r l I I e a b I I I S at I O I l higher tree water consumption, negative growth trends, increasing growth synchrony and painter year frequency, and higher crown damage are assessed as indi-
cators of reduced resistance. While most data for the first five species are from this study, some i i and i data are

taken from Pigott (1991), Bréda et al. (1992), Tissier et al. (2004), Leuzinger et al. (2 Hemery et al. (2009), Dietrich et al. ( Lobo et 8), Kunz
ctal. (2018), and Latte et )20). The information for Pagus sybatica is mostly derived from Leuschner (2020).
. .
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Sensitive stomatal regulation + + ?
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CONTEXT

SCIENTIFIC QUESTIONS

1) Are there differences in tree water status between
Acer platanoides and Tilia euchlora?

*e

2) How impact tree water status? ﬂ

3) Are remote sensing vegetation indices good proxies
for tree water status?
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PLEIADES IMAGE

May,2021
CNES

>2011

Very High Spatial Resolution
(PAN: 70cm & MS: 2.8m )

Bands Wavelength

Blue 430 - 550 nm Daily revisit time
Green 500 - 620 nm 29 May 2021
Red 590 - 710 nm
- . : Urban Vegetation
- o Pléiades image 9 &

Mapping

Vegetation index formula il i el ]
&
MSAVI2 (2 x pyr+1- J(Z X pNIR + 12 =8 X (PNIR — Pred)) )/2 ey K
Supervised classification (MSAVI2 treshold by pixel counts) é’&“j PERC

L. Canovas — Assessing water status of urban trees



MAT. & MET.

CONTEXT

SITE SELECTION

INITIAL DATA

Urban Vegetation
Mapping

.

Pléiades image

STREET
CLUSTERING

STREET" 'CALCULS

9 Street Tree Density k-means

Sky View Factor

RESULTS CONCLUSION

« Narrow »
morphology

« Open »
morphology

Tree

density

Tree
density

b
O a

[ |

| |
o] oo A

| i
| Building Density ' ’/" YapeEEEEEEEgunnnnae®
+ E ‘Tk‘
Aspect Ratio ot
SCAUP Products B viade ot ¢ Instrumented
R Traffic :ve . Sites

L. Canovas — Assessing water status of urban trees




CONTEXT MAT. & MET. RESULTS CONCLUSION

R T S N T SR T
FENNE e s ,. R ~
U SRS N \EREr N Lk Ry
U 4 3 i Oy Sl ) < 7
i z S i s | Y S A §
i i S s e > ]
; :. & ey l Sl 4 D 2
A i ¥ fut
| ¢ SO
> ;
°

« Open » « Nnarrow »
morphology | morphology

Tree

density

+

Tree
density
+++

L. Canovas — Assessing water status of urban trees



CONTEXT MAT. & MET. RESULTS CONCLUSION

INSTRUMENTED SITES

«open » « Narrow »
morphology | morphology

Tree

density
+

Tree

density
ot

TH

DG VH

L. Canovas — Assessing water status of urban trees 6



CONTEXT MAT. & MET. RESULTS CONCLUSION

~

INSTRUMENTED SITES

« open » « narrow »
morphology | morphology

density
+

Tree

density
+++

DG

L. Canovas — Assessing water status of urban trees 6



S MAT. & M ET‘ RESULTS CONCLUSION
INSTRUMENTED SITES

« open » « narrow »
morphology | morphology

= i Rl (T Tree
SRR s~ [ 85 7 . ooo ooo
5 /) 7 " denSIty ooo ooo

) e Bl opeP-yge0e
0 250500 m N R $008
_—— Tree
> g™ | densit
' 3 y =V Qvﬁ 4 H
: oo oo

cD

TH

L. Canovas — Assessing water status of urban trees



CONTEXT MAT. & MET. RESULTS CONCLUSION
INSTRUMENTED SITES

R\ 1;‘\,,‘- ¢ j un

" * 8 trees equipped with a pdendrometer

g

g =

3 Acer platanoides + 5 Tilia euchlora

7
o

© TH  July 2023 - March 2024

S — - ) DBH Height
Site

(cm) (m)

VHnN 27 12.9
DGn 27 14.0
DGs 24 13.9

Tilia e.

Site DBH Height
(cm) (m)

THs 23 13.9
CDn 24 8.9
CDs 23 8.3
DGn 34 13.0
DGs 29 12.8

5 :\‘, : Y
P -‘.,”,.- YLy
1 % A\ ]
PR % AL
e 1
0 250500 m i\ i
- \
N // \‘ \

L. Canovas — Assessing water status of urban trees



CONTEXT MAT. & MET.
GENERAL METHOD

Remote sensing 1
VHSR Instrumented

++ spatial / -- temp. res. sites & trees

Pléiades image

Vegetation Index Site selection
- MSAVI2

0 250500 m / AN 0 S il
SN NT s Tl

L. Canovas — Assessing water sta

Field data

- spatial / ++ temp. res.

Microdendrometer
measurements

Indicators

- Maximum Daily Shrinkage
- Tree Water Deficit




CONTEXT MAT. & MET. RESULTS CONCLUSION

MICRODENDROMETERS
| MEASUREMENTS B
7 on 400 -
' g 350 —
O
& 300 -
250 1. | | | ||

| I I N | |
N OO < OO ©O I~ 0 O O N M <
o O O O O = - T

r
r

SRC (Stem Radius Changes):

s iy Microvariations of the diameter of
PEPIPIAF system - hourly data the tree branch

lleo, 2023

L. Canovas — Assessing water status of urban trees



MAT. & MET.

MICRODENDROMETERS
| MEASUREMENTS

RESULTS

CONCLUSION

° *
E -10 iy
o -20
nd
o -30
-40 | /o NS L N |
06:00 12:00 18:00 06:00 12:00 18:00 06:00 12:00 18:00
© N 00 )
S o O o
> > > >
) P P, )

X}

L. Canovas — Assessing water status of urban trees



CONCLUSION

RESULTS

MAT. & MET.
MICRODENDROMETERS

| MEASUREMENTS

CONTEXT

. N _ e

lllll

iIF oenr

— 8¢ Inf

- 9z inr

— v Inr

— ¢cinr

— 0cInr

= gL nr

=9 ne

— viinr

— ¢l Inr

— 0L Inr

— 80 1N

— 90 Inf

= voInr

1= zone

15
10 —
5
0

10



CONCLUSION

RESULTS

MAT. & MET.
MICRODENDROMETERS

| MEASUREMENTS

CONTEXT

. N _ e

IIIII

. | Vo
............................. — gz inr
gz np
S A L
............................. — zzinr
“““““““““““““““ 3
\\\\\\\\\\\\\\\\\\\\ — 0z Inr
............................ = 8Linr
I gLine
\\\\\\\\\\\\\\\\\\\\\ — 1 e
....................... ozl CL NP
Y
...... = 0L N
>
....... >
...... S 80 NP
...... M_\
....... Qoo Q0 INP
““““ C
© .
....... q.- [ .VO _3—.,
....... ()
(Vs
....... = 20 NP
...... Q. ]
I _ | _
- 2 v °

10



CONCLUSION

RESULTS

MAT. & MET.
MICRODENDROMETERS

| MEASUREMENTS

CONTEXT

\\\\\
\v

. N _ e

lllll

iIF oenr

— 8¢ Inf

- 9z inr

— v Inr

— ¢cinr

— 0cInr

= gL nr

9L Int

— viinr

— ¢l Inr

— 0L Inr

— 80 1N

— 90 Inf

= voInr

1= zone

15
10 —
5
0

10



CONTEXT MAT. & MET. RESULTS

SRC (Stem Radius Changes)

CONCLUSION

MICRODENDROMETERS
| MEASUREMENTS B
e o 400 -
g 350 4 7
O
& 300 -
250 4 | | |

TWD

| | |
N O ST W
=

PEPIPIAF system - hourly data
lleo, 2023

L. Canovas — Assessing water status of urban trees

L 1 1 | |
© N O ® O
©O OO O v

11

| TWD (Tree Water Deficit) = Drought stress (cumul)
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RESULTS

1) Are there differences in tree water status between
Acer platanoides and Tilia euchlora?

*o

L. Canovas — Assessing water status of urban trees



RESULTS
DENDRO. SPECIES DIFFERENCES
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RESULTS

2) How impact tree water status? ﬂ
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DENDRO. SITES DIFFERENCES
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DENDRO. SITES DIFFERENCES
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RESULTS

3) Are remote sensing vegetation indices good proxies
for tree water status?
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SUPERDOVE DATA NEW INSIGHTS
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SUPERDOVE DATA NEW INSIGHTS
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CONCLUSION

CONCLUSIONS PERSPECTIVES

' TWD Tilia < TWD Second campaign of measurements

e S

* variability < Tilia variability (parcs vs streets)

Intersite variability > interspecie variability = Tensiometric probes in soil to measure
Soil permeabilisation influence ‘ available water for trees.
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CONCLUSION

CONCLUSIONS PERSPECTIVES

A ! TWD Tilia < TWD Second campaign of measurements
variability < Tilia variability (parcs vs streets)

Intersite variability > interspecie variability = Tensiometric probes in soil to measure

Soil permeabilisation influence ‘ available water for trees.

SuperDove vegetation indices and <~ Estalish relation rules between MDS and
microdendrometric indicators : ﬂ SuperDove vegetation indices and

- no significant correlation with TWD meteorological and morphological

- significant correlation with MIDS conditions

- Encouraging preliminary result to build the
spatial model.
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Table 3

Traits and plant responses relevant for drought resistance in the five studied species according to the results of this study and some published literature results.
Fagus sylvatica as a relatively drought sensitive species is listed for comparison, based on the studies of Backes and Leuschner (2000), Zimmermann et al. (2015),
Knutzen et al. (2017), Leuschner et al. (2019) and Weigel et al. (2023). The traits/responses are assessed in relative terms in their assumed positive effect on the

fitness during drought (from clearly positive .' to indifferent (+) and clearly negative ‘-‘; ‘?’ no data or unclear). We judged more negative P e and Pso’

larger HSM, deeper rooting, P__ acclimation, osmotic adjustment, fine root biomass adjustment (increase upon reduced precipitation), higher growth resistance

and resilience, higher stem waioer storage, and sensitive stomatal regulation (which prevents ¥ drops to P‘12 or P&cl as leading to higher drought resistance, while
higher tree water consumption, negative growth trends, increasing growth synchrony and pointer year frequency, and higher crown damage are assessed as indi-
cators of reduced resistance. While most data for the first five species are from this study, some morphological, physiological and dendrochronological data are
taken from Pigott (1991), Bréda et al. (1992), Tissier et al. (2004), Leuzinger et al. (2005), Hemery et al. (2009), Dietrich et al. (2018), Lobo et al. (2018), Kunz

et al. (2018), and Latte et al. (2020). The information for Fagus sylvatica is mostly derived from Leuschner (2020]).

Acer Carpinus Fraxinus Quercus Tilia Fagus
Sensitive stomatal regulation + + +7?
Turgor loss point Prie + +
Embolism resistance (Pso/Pss) + +
Hydraulic safety margin + +7? +
Pso acclimation to drought ? ? + +
Osmotic adjustment
Tree water consumption a + el ar
Stem water storage + + +
Maximum rooting depth & + + + oty
Fine root drought sensitivity + t +
Fine root biomass adjustment + +
Growth synchrony increase + ? + 1 +
Growth resistance to drought ? +
Growth resilience to drought + ? + Els
Neg. pointer year increase + ? + + +
Long-term growth trend + ?
Crown damage 2018/19 + + +
Drought resistance ranking 2 4 2 1 3 5
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METEOROLOGICAL STATIONS
| MEASUREMENTS

8§ 4 MétéoDataPIAF stations

RT (°C) — Radiant Temperature

T (°C) — Temperature &5 }

HR (%) — Relative Humidity & (Allen et al., 1998)

A N ws (km/h) — Wind speed
8" (+ RR (mm) — Precipitation (Meteo France, Longvic))
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VPD (kPa) — Vapor Pressure Deficit 2% 2°
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CONTEXT

STUDY ENVIRONMENT
Dijon City

Dijon, FRANCE

Mid-size european city

250,000 inhabitants
(Insee, 2020)

12x13km

Majority of Acer sp. (27%)
and Tilia sp. (14%)

0 100 200 km
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L. Canovas — Urban tree water status



