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© contains modified Copernicus Sentinel data (2022),
processed by ESA,



http://www.esa.int/spaceinvideos/Terms_and_Conditions




“]Fgou can see me WCCP”

A 'hunger stone' on the bank of the Elbe River in the Decin,
Czech Republic. (Michal Cizek/AFP/Getty Images)




The consequences...

More than 12,000 trees planted
across a city have died because they
were not watered enough during the
summer heatwave.

Gloucester City Council announced in
February that it would plant 12,800
saplings across the city as part of its
aim to become carbon neutral.

Councillors have since been told that
95% of them - about 12,100 - have died.

The council blamed the trees' demise on
the "unprecedented" hot and dry
weather.
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Lack of aftercare kills 12,000
trees planted in Gloucester
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Strategic cha”enges for the urban forest

Tree Mortality Threshold

~
\~| Poor Performance

¢ Species selection
is critical to
these challenges

Performing well




About 73,000 tree species globa”g

The number of tree species on Earth
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ow do we imProve selection decisions?

* Ecological theory * Trait based assessment

* Ecophysiological strategies * Biogeographical data analysis




How do trees cope with
limited water availabilitg?




Adaptations to limited water availability

vv

Avoidance of tree water deficit Tolerance of water deficit

vv

Maximizing water acquisition Reduce water use

Increased hydraulic conductivity Stomatal closure Qsmotic ad ustme.n ; Physiological
ow turgor loss poin .
Deep rooting Reduced leaf and stem growth Resistance to drought- * Structural
Root proliferation Increased resistance to leaf water loss induced cavitation .

Leaf phenology
Leaf abscission

. Life cycle

Hirons and Thomas 2018



Avoid ‘avoiders’ for the Cha!lengiﬂg sites

Tilia x euchlora Betula utilis




Drought tolerant trees have
an inherent resilience to
water deficits

* Able to extract water from the soil
for longer during a drying cycle

* Maintain physiological activity for
longer

* Carbon gain
* Transpiration > Evaporative cooling

» Will perform better as landscape
trees on challenging sites
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Advice from literature...

Acer negundo

Useful for sandy, dry to sterile soil (Kriissmann 1982)

Drought tolerant (Stoecklein 2001)

Its native habitat is along streams and ponds (Grimm 2002)

Native in moist habitats but performs well also in poor, wet, or dry habitats (Dirr 2009)
Very heat and drought tolerant (Hightshoe 1988)

Grows along shores of permanent bodies of water (Kriissmann, 1986)

Likes humid areas (Beaulieu 2003)

o
[ ]
o
o
o
o
o
e Grows along stream banks, flood plains, swamps (Nelson et al. 2014)
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GNP N

TOLERANCE TO SHADE. DROUGHT. AND WATERLOGGING OF
TEMPERATE NORTHERN HEMISPHERE TREES AND SHRUBS

Drought Tolcrance ]ndex

Ulro Nmvemrrs™ axn Frrxanno Varrapazes'™

Depariment of Plowr Physiology, University of Turtw, Riva 23, 51081 Tarm. Estonin
*Contro df Ecologia Alping, 135080 Viote del Monse Bondowe (TN ), Iraty
*tustituto do Recwrsoy Natwrakes, Centro de Cioncias Medioombiontales, C.51.C., Servano 115 dpau,, E-28006 Madeid, Spain

Scale ranking Annual - Soil water Duration of dry
precipita; tial (MPa) period
(m

A few days
2 0.8 A few weeks
3 -0.8to-1.5 Up to a month
4 300-400 0.5:0.8 - -3 Two to three
months
5 <300 >25% <0.5 <-3 More than three
months

Adapted from: Niinemets and Vallaaares 2006



uging P!ant traits — leaf turgor loss

* Leaf turgor loss point can be used as a
universal measure of physiological
drought tolerance that is quantifiable and
measurable

ECOLOGY LETTERS

Ecology Letters, (2012) 15: 393-405 doi: 10.1111/j.1461-0248.2012.01751.x

IDEA AND

PERSPECTIVE

The determinants of leaf turgor loss point and prediction of
drought tolerance of species and biomes: a global meta-analysis

Abstract
Megan K. Bartlett, Christine Increasing drought is one of the most critical challenges facing species and ecosystems worldwide, and
Scoffoni and Lawren Sack” improved theory and practices are needed for quantification of species tolerances. Lesf water potentid a turgor
Department of Ecology and loss, or wilting (pyp), is classically recognised as a maor physiological determinant of plant water stress

Evolution, University of California response. However, the cellular basis of py, and itsimportance for predicting ecologicd drought tolerance have
Los Angeles, 621 Charles E. Young been controversiad. A meta-analysis of 317 species from 72 studies showed that py, was strongly correlated with
Drive South, Los Angeles, California  water availability within and across biomes, indicating power for anticipating drought responses. We derived

90095, USA new equations giving both py, and relative weter content & turgor loss point (RWCy,) as explicit functions of

osmotic potentid a full turgor (p,) and bulk modulus of deasticity (€). Senstivity andyses and meta-anayses
" Correspondence: showed that p, isthe mgor driver of pyp. In contrast, e plays no direct role in driving drought tolerance within
Email: lawrensack@uda.edu or across species, but sclerophylly and dlatic adjustments act to maintain RWCy,, preventing cell dehydration,

and additiondly protect againgt nutrient, mechanica and herbivory stresses independent of drought tolerance.
These findings clarify biogeographic trends and the underlying basis of drought tolerance parameters with
gpplications in comparative assessments of species and ecosystems worldwide.

Keywords
Biogeography, biomes, climate, plant hydraulics, plant traits.

Eday Letes (2012) 15: 393-405
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Acer spicatum, NY, USA
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Acer saccharum cultivar

Caddo Green Column Green Mountain
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Urban planting beds in Ithaca

Acar spicatum
Acer mandshuricum
Acar truncatum
Acer pensylvanicum
Acer carpinilcegs
ot legmeniosum
Acar negundo
Acer pseudoplasanus
Acar haeidrechil
Acar rubrum ‘Red Sunsof
Acar saccharum ‘Cadda’
Acer saccharum 'Grean Column’
Acar miyabel
Acer greaum
Acar cappadocicum
Acar campasie
Acer rubrum ‘October Glory'

- Acar x freamanii "Autumn Slaze'

Acer platanoides
Acar sacchannum
Acer nigrum
Acar rubrum ‘Northwood'
- buncn
Acar tatancum
Acer sacchamum 'Green Moun
Acar grandidentatum
Acer monspessulanum




Conclusions of stuéy

* Wide variation in physiologica
drought tolerance across closel
related species and cultivars.

* May be a useful trait for the screening
and selection of urban trees.

* Should provide evidence for nurseries
to reduce the risk of taking on new
plant material.
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Pased on your exPcrience, categorise the

‘:o”owing species accoréing to their tolerance to

é ro u l ]‘tﬁ Urtan Ecosysterms
tpsy/dolora/ 10

I / 16/10.1007/511252-018-0791-5

@ CrossMark

5.0 Improving confidence in tree species selection for challenging urban
sites: a role for leaf turgor loss

H. Sjoman'?? .« A. D. Hirons® - N. L. Bassuk*

4.5 4

40 Moderately Moderately
? Very sensitive Sensitive to sensitive 10 tolerant to Tolerant 1o Very tolerant to
to drought drought drought drought drought drought

Acer griseum

3.5 1
Acer
monspessulanum
Acer platanoides

3.0 4

Mean professional drought tolerance score

25 , | , * Highly significant relationship
) > ? ! between practitioners experience of
e a tree’s drought tolerance and

—-——“ summer turgor loss.
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Betula albosinensis
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Liriodendron tulipifera
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Acer x zoeschense
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Tree Species
Selection

for Green
Infrastructure
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Aversity * . Myerscaugh

HOME ABOUTUS OUR GUIDES CASE STUDIES RESOURCES

RESEARCH EVENTS PAST EVENTS

ﬂ Choisir les essences
JDesige e d’arbres pour
Action Group 3=
hoomsoorten I |nfra§tructure
voor de verte:

groeninfrastructu

The Trees and Design Action Group (TDAG), brings together individuals,
professionals, academics and organisations from wide ranging
disciplines in both the public and private sectors to improve knowledge
and good practice to support the role of urban trees through better

Make a donation via

GoodHub
collaboration in the planning, design, construction and management and ~AOOUTILD
maintenance of our urban places.

What we do How we are funded Our governan
Tree Species Selection for <401

& 2
Green Infrastructure now A
available as French and ASSOCIATION
Dutch versions
The success of Tree Species Selection for Green Infrastructure within the UK has 2
led to a collaboration between TDAG and Enviror nent.bru , to bring the §"’
evidence-based guidance to new audiences in Belgium and beyond. We are proud B “ N :‘nadn&icr}?f

to announce that this guide is now available in French and Dutch from the 'Qy

5' page above, These direct translations of the original English version will

expand the value of the original work and support those specifying trees across a

larger region in north-west Europe. Bruxelles Environnement has also published

NEWS ARCHIVE


http://www.tdag.org.uk/
https://www.tdag.org.uk/tree-species-selection-for-green-infrastructure.html

he Proﬁles 280+

Key to Profites o T s e Abies koreana Lo g ———— 9 Acer rubrum ) —

if = ke

o
e
o
eo

[T 2 2 v vt e o0 pmmeates.

:
!
“
4
5
¢

T m— @ Mo
e I '

' - ’ - 4

oo e bt

o e
a5 9 <+
|
* ¢+ L

T
i * L] ?
—

—— - ‘

-

- . ‘

i
|
®© ¥¢g € e0 9L

e ¥
L0 5
-
P49 s

oL A

r e . -

———
-

(v e
—

R e

See 0=

P < w:

e
PR

G Davidia involucrata = e = e Heptacodium miconioides s e RN ° e Prunus serrulata o o °
D ot haodkeretasl bro <3 - - Seven-son Nower o o= ° o— panese cherry > ° o= °
a—

~—~—— - = —— e Tt s aise
- &

- &

T T a—
b " @

sty ’ v ’

" h o

L4
1 *

ptary

- " ‘

- —

L4
— = F] b 2
- . [

*® ¢ i+ L

|

e b
——

—— ok -




