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

2) How microlocal conditions impact tree water status?

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

CNES

>2011

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

Daily revisit time

29 May 2021

Bands Wavelength

Blue 430 - 550 nm

Green 500 - 620 nm 

Red 590 - 710 nm

NIR 740 – 940 nm

Index Vegetation index formula

MSAVI2 (2 × ⍴NIR + 1 − 2 × ⍴NIR + 1 2 − 8 × ⍴NIR − ⍴red) ) / 2

Pansharpened image 
May,2021
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Supervised classification (MSAVI2 treshold by pixel counts)
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Mapping
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8 trees equipped with a µdendrometer

3 Acer platanoides + 5 Tilia euchlora

July 2023→March 2024

Tilia e. (CDn)

Tilia e.

Site DBH 

(cm)

Height

(m)

THs 23 13.9

CDn 24 8.9

CDs 23 8.3

DGn 34 13.0

DGs 29 12.8

µdendrometer

Acer p.

Site
DBH 

(cm)

Height

(m)

VHn 27 12.9

DGn 27 14.0

DGs 24 13.9

Tilia e. (DGn) Tilia e.  (THs)

VH
TH

CD

DG
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MDSTWD

Ileo, 2023
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MICRODENDROMETERS
| MEASUREMENTS

PEPIPIAF system - hourly data

SRC (Stem Radius Changes):
Microvariations of the diameter of 
the tree branch
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TWD (Tree Water Deficit) → Drought stress (cumul)
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TWD (Tree Water Deficit) → Drought stress (cumul)

MDS (Maximum Daily Shrinkage)

Zero Growth Approach + Data cleaning (frost periods) + TWD & MDS Normalisation
(Zweifel et al, 2016)
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DENDRO. SPECIES DIFFERENCES

12

CONTEXT MAT. & MET. RESULTS CONCLUSION

→ Variability: Acer p. < Tilia e.

→Water deficit: Tilia e. < Acer p. (significant p < 0.05)

Acer p. Tilia e.

De GaulleDG
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DENDRO. SITES DIFFERENCES
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Intersite variability > interspecie variability

Water deficit: DG < CD, TH, VH

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

2) Does the microlocal conditions impact tree water status?

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

CONTEXT MAT. & MET. RESULTS CONCLUSION
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Next-generation satellite (>2018)

+ spatial (High spatial resolution (3m))
+ temp. (Daily revisit time)

Jul. 2023 → Dec. 2023 = 40 images

Tree crown manual delimitation

Mean of pixel vegetation indices per crown

SUPERDOVE IMAGES
| OBSERVATIONS
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Bands Wavelength

Coastal Blue 431 - 452 nm

Blue 465 - 515 nm

Green I 513 - 549 nm 

Green II 547 - 583 nm

Yellow 600 - 620 nm

Red 650 - 680 nm

Red-Edge 697 - 713 nm

NIR 845 - 885 nm

Index Vegetation index formula

NDVI (⍴NIR − ⍴red ) / (⍴NIR + ⍴red )

SIPI (⍴NIR − ⍴blue ) / (⍴NIR − ⍴red )
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→ Significant correlation (p < 0.05)

CONTEXT MAT. & MET. RESULTS CONCLUSION
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CONCLUSIONS

TWD Tilia < TWD Acer
Acer variability < Tilia variability

Intersite variability > interspecie variability
Soil permeabilisation influence

CONTEXT MAT. & METHOD RESULTS CONCLUSION

PERSPECTIVES

Second campaign of measurements
(parcs vs streets)

Tensiometric probes in soil to measure
available water for trees.
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CONCLUSIONS

TWD Tilia < TWD Acer
Acer variability < Tilia variability

Intersite variability > interspecie variability
Soil permeabilisation influence

SuperDove vegetation indices and
microdendrometric indicators : 
- no significant correlation with TWD
- significant correlation with MDS

→ Encouraging preliminary result to build the 
spatial model.

CONTEXT MAT. & METHOD RESULTS CONCLUSION

PERSPECTIVES

Second campaign of measurements
(parcs vs streets)

Tensiometric probes in soil to measure
available water for trees.

Estalish relation rules between MDS and 
SuperDove vegetation indices  and 
meteorological and morphological
conditions
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𝐼𝑢 =
𝐴𝑁𝑉 − 𝐴𝑉
𝐴𝑇 − 𝐴𝑊
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kappa(k) = (Pr(a) - Pr(e) ) / 1 - Pr(e)
exprime la précision de la classification d'une image
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• NETTOYAGE DES DONNEES MICRODENDROMETRIQUES
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VH
TH

CD

DG4 MétéoDataPIAF stations

RT (°C) – Radiant Temperature

T (°C) – Temperature

HR (%) – Relative Humidity

WS (km/h) – Wind speed 

(+ RR (mm) – Precipitation (Meteo France, Longvic))
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METEOROLOGICAL STATIONS
| MEASUREMENTS

Canovas, 2023

VPD (kPa) – Vapor Pressure Deficit
(Allen et al., 1998)

CONTEXT MAT. & MET. RESULTS CONCLUSION
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METEO. SITES DIFFERENCES
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VH, CD, TH  < DG

DG, TH < VH, CD 

VH, CD, TH,  < DG

TH, DG, VH  < CD

VH
TH

CD

DG
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VPD Open/narrow street

WS Street orientation
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Dijon City 

Mid-size european city

250,000 inhabitants

(Insee, 2020)

12x13km

Majority of Acer sp. (27%) 

and Tilia sp. (14%)

Dijon, FRANCE

STUDY ENVIRONMENT
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