—————

R
@.Mtupvt- . J«.lx -
‘_ A ...v%. L - n.u. :
"uq-'#'? N A BT
“n‘d.l.’lh‘. 2 \l.«.c\i/(" ~

SRR N
TR : 5 e

P i s

T

A A,,\\',n 53
. "y 1-(. et oy

GWinm Griffiths

(_‘i‘é!)’

GOVERNMENT

GREEN CITIES
FUND

frontiers

Strategic partnership initiative

S
Ll
Z
fa)
>
.
2 =
o o
L &
g
0r
MN
5

MACQUARIE
University










R
e

< e
\
¥

. % "ﬂ"




TEMPERATURE CHANGE

Years 1900-2018 & Projections 2020s-2090s

Afghanistan  Albania

Belize Benin
Chad Chile
Dominican 3
Republic Ecu;dor
Ghéna Greece
Israel Italy
Lesotho Liberia
Mexico Micronesia
Nléérla Noméy
San
Samoa Marino
St. Kitts
and St.Lucla
Nevis

Algeria
Bhutan
Chln;
Egypt
Grenada
Jamaica
Libya
Moldova
Oman
Sao Tome

and
Principe

St. Vincent

Turkey Turkmenistan Uganda

Data sources:

Aridorra Angola
Bosnia
Bolivia and
Herzegovina
Cddhbla Comoros
I Equatorial
Salvador uinea
Guatemala Gulhea
| Japan Jordan
Llechtémteln Lithuania
Mornraco Mongolia
Pakistan Parlrau
Saudi Arabia  Senegal
Sudan Suriname
2 United
Ukraine Arab
Emirates

Berkeley Earth temperature analysis (1900-2018)
The 'rep45' experiment of the CMIP5 (2020-2100)

Base period 1951-1980.
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Darwin: number of heatwave
days have more than doubled

Brisbane: heatwave
days start 8 days earlier

Canberra: number of heatwave
days have more than doubled

Sydney: heatwave
days start 19 days earlier

Melbourne hottest heatwave
------------------------------------------- day is now 2°C hotter; heatwaves
start on average 17 days earlier

Perth: number of Adelaide: hottest heatwave
heatwave days have day is 4.3°C hotter: number of Hobart: number of heatwave

increased by 50% heatwave days have almost doubled | days have more than doubled
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What is the
Impact on

our urban
green
space?

A* Platanus x acerifolia (55) -

A* Acer negundo (74) -

* Magnolia grandiflora (55) -

A* Quercus palustris (57) -

A* Pyrus calleryana var. (130) 1

A* Malus floribunda (37) =

Acmena smithii (25) -

A* Robinia pseudoacacia (139) -

A* Malus sp. (158) 4

Score A* Lagerstroemia indica (539) -

* Cupressus sp. (22) -
lightly damaged
. heavily damaged

. defoliated

A* Prunus cerasifera (46) 4

A* Prunus cerasifera 'Nigra' (58) 4
A* Fraxinus angustifolia (62) -
Callistemon salignus (101) -

A* Fraxinus angustifolia ssp. oxycarpa 'Raywood' (191) -
Callistemon sp. (62) -

Tristaniopsis laurina (42) -
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Source: Parramatta Heat Map
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Module ONE

Species

attributes and
climatic
tolerance

In this module we collated a
database of over 2600
species, hybrids and cultivars
and defined their traits
including, climactic tolerances,
form, solil types etc.

Form

Height in cultivation
z 10-25m

Origin
Native

Flower period

Spring, Summer

Leaf loss
Evergreen

Canopy shape

Pyramidal, Rounded,

Spreading, Upright

Spread in cultivation
|(-)| 5-25m

Flower colour

Cream, white

Leaf colour

Green

Canopy area
491 m?

Site

Urban space type
Garden, Park, Street

Use
Erosion Control, Feature,
Shade, Timber, Windbreak

Soil texture
Clay, Loam, Sand

Soil pH
Acidic, Alkaline, Neutral

Planting & Maintenance
Lateral Space

Performance

Shade tolerance
O Full sun
4@ Part shade

Tolerance
& High drought

# Moderate frost
£ High coastal

Drought strategy @
Tolerator

Heat ®
Tolerant

Growth rate
Fast, medium



Bioclimatic modelling was
undertaken for all species,
resulting in the development
of national-level maps of
climatic suitability for each
species.
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Bioclimatic models = estimated areas of climatic suitability for
each species under a changing climate in 2030, 2050 and 2070.



This module accessed success and
failures of urban tree plantings in
relation to local conditions as well as
variables such as planting and
management techniques.




Module Two
Success and

failures with
Living Labs

The 'Living Labs’ tested
three different planting
scenarios to test co-
benefits.

Mix tree and shrub planting
creates the best resilience.

TREE DESIGN (4 trees)

15m

SHRUB DESIGN (16 shrubs)

15m



Module Two
Success and

failures with
Living Labs

As part of this module 60 Council tree
inventories were analysed.

» 30 of the most common species make up
53% of urban forest across Australia.

=  Species diversity is important for
resilience

= Urban landscapes are becoming

increasingly vulnerable to climate change.
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This module subjected a sample of
113 species to controlled heatwave
and drought conditions in
glasshouses to assess the abilities
of different species to withstand:

=  Drought tolerance

» Heat tolerance

= Plant stress indicators




Traits such as wilting point, leaf critical temperature,
leaf thickness and leaf area were measured to help
predict which species will be heat and drought tolerant.

Tolerators — thicker, tough, small leaves, low surface
area, hairy, architectural adaptations, stomatal control

Avoiders — deep root systems, will drop leaves,
succulent, draw moister from leaves
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WhichPlantWhere

Which Plant Where was developed by a team of scientists and

K & "o, 3 researchers from Macquarie University and Western Sydney University.
7 R The program delivery and implementation phase and future development
Q@ ud of the project will be led by Macquarie University.
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This website is in beta stage and not all data and functionality is final. Let us know what you think with this short survey.

Search The Science Features Pricing Resources

Future proof urban landscape projects with;:2 -
% climatelfeady species 8 4L ki
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Search location

Location

(i) Urban Space Type: Garden Park Street




