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Climate ready 
plant selection 
tool to enable 
resilient urban 

landscapes 



Why do we need this?
Our climate is 
changing and 

some species that 
have thrived in the 

past may not 
continue to do so 

in the future 



Climate change 

Globally our 
cities are 

heating up 
and rainfall 
patterns are 

shifting 

We are 
experiencing 
longer and 
hotter and 

more frequent 
heat waves 

Urban areas 
are most as 
risk due to 
urban heat 
island effect





Australia



Australian 
cities

TEMPERATURE

Based on 
RCP 8.5 

projections

(worst case 
scenario)



Australian 
cities

RAIN FALL

Based on 
RCP 8.5 

projections

(worst case 
scenario)



What is the 
impact on 
our urban 

green 
space?

Field study of 
5500 existing 
street trees 

(Penrith area) 
during the 2019 -
2020 heat wave 

Study: Tabassum et al., 
2021



Extreme 
temperature 
can result in 
leaf scorch

Over 10% of 
street trees 
experienced 
critical leaf 

damage



Urban 
green 
space 

provides 
cooling

Source: Parramatta Heat Map



The nursery industry 
in Australia is worth 
$2.6 billion annually

Urban green space 
are essential to the 

liveability of our 
cities, now more so 

than ever before 
primarily due to 
cooling benefits

Choosing climate 
ready species will be 

key to ensure our 
urban forests are 
resilient to climate 

change 



How do we 
solve this 
problem?



THE 
RESEARCH



Module One

Species
attributes

Module Two

Success and failures 
Living Labs 

Module Three

Heat and drought 
tolerance



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

Module ONE 
Species

attributes and 
climatic 

tolerance



Bioclimatic modelling was 
undertaken for all species, 
resulting in the development 
of national-level maps of 
climatic suitability for each 
species.

Module ONE 
Species

attributes and 
climatic 

tolerance

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.

12 ’Living 
Labs’ were 
established 

across 
Australia

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.

Highlighted the 
importance of 

recording success 
and failures of trees 

on an ongoing 
basis – not many 
Council’s do this.

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.

Module Two 
Success and 
failures with 
Living Labs



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 

Module 
Three 

Heat and 
drought 

tolerance



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

Module 
Three 

Heat and 
drought 

tolerance



Module 
Three 

Heat and 
drought 

tolerance

Lilly pilly (Syzygium wilsonii)
Heat sensitive

Spurflower (Plectranthus
argentatus)

Drought sensitive



Identify drought and 
heat tolerant species 

under future 
climates.

Provide the 
evidence-base for 

species selection to 
enable resilient 
urban forests.

Increase planting 
success by 

identifying the right 
species for the right 

location.

The Which 
Plant 

Where 
project aims 

to



Which Plant Where was developed by a team of scientists and 
researchers from Macquarie University and Western Sydney University. 
The program delivery and implementation phase and future development 
of the project will be led by Macquarie University.
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