N

N

Street tree ecohydrology. A project to strudy street tree water
use strategies and their consequences for managing tree
cooling effects
Ambre David, Aleksandar Rankovic, Thierry Bariac, Patricia Richard, Matthieu

Bagard, Jean-Christophe Lata, Sébastien Barot, Jérome Ngao, Claire Damesin, Luc
Abbadie

» To cite this version:

Ambre David, Aleksandar Rankovic, Thierry Bariac, Patricia Richard, Matthieu Bagard, et al.. Street tree
ecohydrology. A project to strudy street tree water use strategies and their consequences for managing tree
cooling effects. 17. International Conference of the European Forum on Urban Forestry, Jun 2014, Lausanne,
Switzerland. , 162 p., 2014, 17. International Conference of the European Forum on Urban Forestry. <hal-
01268755)

HAL Id: hal-01268755
https://hal.science/hal-01268755v1

Submitted on 3 Jun 2020

HAL is a multi-disciplinary open access archive L’archive ouverte pluridisciplinaire HAL, est des-

for the deposit and dissemination of scientific re-
search documents, whether they are published or not.
The documents may come from teaching and research
institutions in France or abroad, or from public or pri-
vate research centers.

tinée au dépot et a la diffusion de documents scien-
tifiques de niveau recherche, publiés ou non, émanant
des établissements d’enseignement et de recherche
francais ou étrangers, des laboratoires publics ou
privés.

Au‘to'flizﬁtion
HAL Authorization


https://hal.science/hal-01268755v1
https://about.hal.science/hal-authorisation-v1/
https://about.hal.science/hal-authorisation-v1/
https://hal.archives-ouvertes.fr

STREET TREE ECOHYDROLOGY

A project to study street tree water use strategies and their
conseguences for managing tree cooling effects

Ambre David®, Aleksandar RankovicV, Thierry Bariac!), Patricia Richard®), Matthieu Bagard®), Jean-Christophe Latal), Sébastien Barot(b),
Jérdbme Ngao®, Claire Damesin®), Luc Abbadie®

(1) jEES-Paris, UPMC, Université Paris Diderot, CNRS, INRA, IRD, UPEC, 46 rue d’Ulm, 75005 Paris, France;
) PIAF, INRA, site de Crouél, 5 chemin de Beaulieu, 63039 Clermont-Ferrand cedex 2, France;
(3) ESE, U-PSud, Batiment 362, 91405 Orsay Cedex, France

Presenter: adavid@biologie.ens.fr

Material

Chronoseguence of 80 street silver lindens in Paris

Introduction

 Lifespan of urban tree is reduced compared to trees in natural areast. Many
uncertainties remain concerning the factors that affect tree mortality=.

 Water availabillity is an essential factor for tree survival, growth and for tree abillity

" . TR
to mitigate urban heat islands (UHI) through evapotranspiration®. DBH and hypothetical age of Silver Linden

 In urban area, impervious surfaces reduce precipitation infiltration in soils and
iIncrease water stress for trees “.

« Several studies support the influence of water stress on tree vitality and its

conseguences on ecosystem services, but more data is needed?3~. LE)
_ _ _ - Tilia tomentosa ;
 To further investigate these issues we developed a three year pluridisciplinary Moench, Silver Linden® 0
project on street trees of Paris, France. 0
Questions
1 | ? .
Do we observe water stress In street trees Hypothetlcal age (year)
2 Does this influence tree vitality and functioning, and how? Class 1 DBH: [6,8 : 14.6] cm
Class 2 DBH: [32,5;42,7] cm
3 How street trees contribute to UHI mitigation? Tree core sampling in Class 3 DBH: [56,6 ; 73,2] cm

Paris (March 2014)

results

Framework and expected

WP1. Hydric functioning of silver linden

Relationship between T. tomentosa and its local microenvironment through
Its extern and intern morphology

WP2. Water-use strategies of silver linden

Localization of water sources and evapotranspiraton of urban trees

Seasonal and spatial variations of

water sources
« Characterization of oxygen and
hydrogen isotope profiles in xylem water
and several water sources

Isotope profiles of 6*O and soil water
content (SWC) in soil cores

Macroscopic study

 Health status using DEPEFEU and reserve
guantity in roots

« Biometrical characteristics: Height,
Diameter at Breast Height, Leaf Area .
Index

« Microclimatic parameters. luminosity,
temperature, humidity, precipitations

Water-use of street T. tomentosa

Seasonal and annual water
consumption and evapotranspiration
using sap flux

« Monitoring the seasonal modulation of
photosynthetic activity by measuring
chlorophyll fluorescence of leaves

Tree core extraction with Pressler borer °

Microscopic study of silver linden wood
(March 2014)

 Number of tree-rings: age estimation The isotopic composition (0 180 and ¢ D) of

all irrigation, groundwater, soil water, stem

« Tree-ring width: retrospective relation between growth and climate _
water, and rainwater samples’

« Xylem characteristics: water storage capacity, water transport efficiency, hydraulic
conductance and embolism vulnerabillity

 Water stress: hydric potential, abscisic acid and proline content in leaves

WP3. Silver linden and cooling effect

Contribution of street trees to urban heat island mitigation and guidelines for a
sustainable management of urban trees in Paris

Isotopic study

e O13C composition of tree-rings a
retrospective study of the water stress
and Water-Use Efficiency (WUE) of

tree In-situ irrigation experiment

e J313C composition of leaves as an
Instantaneous study of the water
stress and Water-Use Efficiency (WUE)
of tree

o Street tree responses under several
Irrigation treatments

Inter-annual variations of cellulose §'3C from 1961 Cooling effect of street trees
to 2007 in beech® .
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Normalized Difference Vegetation Index
(NDVI) using MODIS Satellite data

e Including the impact of trees in a model of
energy balance in a street
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