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River for Liveability

Stormwater VIC 2019 Conference

Unlocking The Superpowers Of Street Trees 
Green-Blue Infrastructure for Healthy Streets & Waterways

E2Designlab

Jarrod Luxton, Steven Buck
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Acknowledgement of Country

The formally recognised Traditional Owners for the land on which we stand today are the 

Taungurung People.

The Taungurung People are represented by the Taungurung Land and Waters Council Aboringal

Corporation. 
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- Less rainfall 
- Rising sea levels
- Increased frequency & intensity

of extreme events: storms, 
heatwaves, droughts, floods etc.

- Increased land conversion
- Increased urban densification
- Disruption to natural water cycle

- Greater demand on existing 
public spaces and services

Common ChallengesImpacts 

Greater heat stress

Greater flood risk

Reduced soil moisture

Constrained water 
supplies

Impact/loss of 
Biodiversity

Need for multifunctional 
Outcomes

2. Key design features

3. Adoption processes

4. A look to the future

1. Background
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Disruption: the Challenge

Increased
Urbanisation

Global 
Heating

- Warmer temperatures
- Less rainfall 
- Rising sea levels
- Increased frequency & intensity

of extreme events: storms, 
heatwaves, droughts, floods etc.

- Increased land conversion
- Increased urban densification
- Disruption to natural water cycle

Rapid Population
Growth

- Greater demand on existing 
public spaces and services

Common ChallengesImpacts 

Greater heat stress

Greater flood risk

Reduced soil moisture

Constrained water 
supplies

Impact/loss of 
Biodiversity

Need for multifunctional 
Outcomes
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Disruption: the Challenge

Increased
Urbanisation

Global 
Heating

Rapid Population
Growth

Common local challenges

Greater heat stress

Greater flood risk

Reduced soil moisture

Constrained water 
supplies

Impact/loss of 
biodiversity

Need for multifunctional 
outcomes
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Global 
Heating
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Global 
Heating
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Greater flood risk

Reduced soil moisture
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• The stormwater industry is acutely impacted by these challenges 

• Unlock the superpowers of the street tree

Disruption: the Opportunity

Greater heat stress

Greater flood risk

Reduced soil moisture

Constrained water 
supplies

Impact/loss of 
Biodiversity

Need for multifunctional 
Outcomes
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Grey Infrastructure

Flooding
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Standard WSUD

Stormwater
Treatment

Enhanced
Biodiversity

Runoff
Detention

Runoff
Reduction

Increased Soil
Health

Enhance Amenity
& Character

Flooding
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Green-Blue Street Trees

Stormwater
Treatment

Enhanced
Biodiversity

Runoff
Detention

Runoff
Reduction

Reduced Mains
Irrigation

Healthy Trees &
Canopy Cover

Air Quality
Improvement

Increased Soil
Health

Enhance Amenity
& Character

Quality Public 
Spaces

Shade &
Cooling

Improved
Community Health

Flooding
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What do we know?
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Canopy

WaterSoil

So what do they look like?

Keys to success
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Soil volume  
(m3)

Tree Canopy Area  
(m2)

3

To support a healthy tree:

Optimal Soil Volume (m3) = Canopy area (m2)

Where does water come 
into the picture?

Soil & Canopy

Adapted from Urban (2008)
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Just enough catchment to support a 
healthy tree in the optimal soil volume:

Supported canopy area (m2) = 10% x Catchment (m2)

Tree Canopy Area  
(m2)

Great! So that’s that?!

Canopy & Water

Catchment 
(m2)
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Hang on, a few more things…

Connection to surrounding soils + Drainage        = Happy Tree!

Water & Soil
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So what have we learnt?

Canopy

WaterSoil

Soil volume

Water

Canopy

Access to water Early growth 
Soil volume Long-term success
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How do we mainstream this?

Transition to a Water Sensitive City

6 phases to transition 
to a new practice

Brown, Rogers & Werbeloff (2016); adapted from Brown, Farrelly & Loorbach (2013)
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How do we mainstream this?

1. Champions

Key networks of individuals and organisations

2. Platforms for connecting

(Semi) Formalised structures, and processes for coordination and alignment

3. Knowledge

Research, science & contextualised knowledge

4. Projects and applications

Experiments, demonstrations, & focus projects

5. Tools and instruments

Legislative, policy, regulative, & practice tools

Transition to a Water Sensitive City

5 enabling factors to transition to a new practice

Brown, Rogers & Werbeloff (2016); adapted from Brown, Farrelly & Loorbach (2013)
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A ‘new’ approach

Example snapshot on 
a Council’s progress 
in transitioning to a 
water sensitive city

To be developed (Grey)

Developing (Yellow)

Established (Green)

5 enabling factors 
important for each phase

Brown, Rogers & Werbeloff (2016); adapted from Brown, Farrelly & Loorbach (2013)
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Community engagement

To
o

ls
 f

o
r 

Tr
an

si
ti

o
n

Policy

Processes

Investment

Guidelines

Case studies

Tools

Workshops

Training

Bottom-up

Top-down

Champions

A ‘new’ approach

Steering groups
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But how could we measure our success? 

Looking Forward

Design Process Outcome+ =
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Permeability as a metric

/ Naturalised water cycle

/ Catchment benefits

/ Waterways benefits

/ How do we measure it?

Image: IWA
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Response type
Tree pit

Raingarden
Permeable Pavement

De-paving
etc…

TCAR
𝑇𝑟𝑒𝑎𝑡𝑚𝑒𝑛𝑡 𝐴𝑟𝑒𝑎

𝐶𝑎𝑡𝑐ℎ𝑚𝑒𝑛𝑡 𝐴𝑟𝑒𝑎

5%

Surrounding Soils
High infiltration vs Low infiltration

Sands vs Clays

Clay

Catchment 
(100m2)

+ +

Equivalent 
Permeability = 40m2

Treatment 
(5m2)

Permeability as a metric
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Permeability as a target

/ Public and private baseline

/ Set targets

/ Track progress
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Where could we get to?

Urban Forest

Adapted from Melbourne Water
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