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Context: urban development

Source: Living Wall and Green Roof Plants for Australia,
Rural Industries Research & Development Corporation
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Context: urban overheating

• Urban areas (particularly at night) warmer than surrounding rural areas
• Mean1-3oC ΔTu-r for city of 1 million, night time ΔTu-r = 10-12oC
• Increased summer peak electricity demand ~2-4%↑ for each 1oC↑ (largely
from a/c – which releases more heat into the environment!)
• Cooling from GI: 15-20oC (surface T); 2-4oC (site); 2oC (precinct)
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What is green infrastructure?
An adaptable term used to describe an array of
products, technologies, and practices which use
natural systems – or designed systems which
mimic natural processes – to enhance
environmental sustainability and human
habitability (quality of life)

What are ecosystem services?
Those services which the natural environment
provides to humanity notionally “free of charge”
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It is estimated
these services
are worth at
least $US125
trillion annually
worldwide

Summary of the broad array of
ecosystem services offered by
urban green infrastructure (UGI)
Reproduced from City of Melbourne Draft Urban Forest Strategy,
http://melbourneurbanforest.com.au/document/show/6
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A green infrastructure typology

Koc, C.B.,
Osmond, P.
and Peters,
A., 2016. A
green
infrastructure
typology
matrix to
support
urban
microclimate
studies.
Procedia
Engineering,
169, pp.183190.
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Case studies: UGI & outdoor air

Installation of Junglefy green wall along Sydney’s Western
Distributor motorway

• Hedges improve AQ in street canyons (unlike
tall trees)
• In more open spaces, wide/thick/tall vegetation
enables downwind pollutant reduction
• Green walls & roofs also effective
• Importance of design

Abhijith, K.V., Kumar, P., Gallagher, J., McNabola, A., Baldauf, R., Pilla, F.,
Broderick, B., Di Sabatino, S. and Pulvirenti, B., 2017. Air pollution abatement
performances of green infrastructure in open road and built-up street canyon
environments–A review. Atmospheric Environment, 162, pp.71-86.
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Case studies: UGI & indoor air
PASSIVE: Use of
common indoor plants
to remove organic
chemicals from indoor
air (1989 NASA study) .

ACTIVE: ‘Breathing
Wall’ biofilters –
indoor air is drawn
through a wall of
plants growing on a
porous substrate;
VOCs are broken
down by the plants
and associated
microorganisms.

Breathing Wall, auditorium
of the University of Guelph,
Canada
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Air quality and mental health
“Analysing data from 151 million people in
the US and 1.4 million people in Denmark,
researchers have found that there is a
strong correlation between poor air quality
and higher rates of bipolar disorder,
schizophrenia, personality disorders and
major depression.” (New Scientist,
20/08/2019)
“Research into air pollution and effects on
mental health is about five to ten years
behind the huge body of evidence on the
physical health impacts.

Illustration: Ratna Sagar Shrestha,
The Himalayan Times

“The two key things that need addressing
are studies looking at exposure to dirty air
over longer periods of time, and much
better geographical resolution, helped by
people carrying individual pollution
monitors.”
Journal reference: PLOS Biology, DOI:
10.1371/journal.pbio.3000353
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Proposed* UNSW research project on human health
& wellbeing challenges of the densifying city
The health and wellbeing benefits of urban green
infrastructure are indisputable. Yet how these
benefits can be attenuated by the consequences of
urban densification – overheating, air pollution, noise
and so on – remains poorly understood. Through
application of smart technologies, physical data
collection and observational research, this innovative
project will derive a deeper understanding of the
health supportive quality of UGI. Analysis of this rich
dataset will enable development of an evidencebased model to explain how ambient physical and
experiential attributes of place interact, thereby
informing urban planning and design.
*Dependent on approval of UNSW ‘Scientia’ PhD scholarship(s)
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Eight key design principles…
green infrastructure must:
1.

Be regenerative – give back more than it takes out

2.

Be multifunctional – each element fulfils more than one purpose

3.

Embody redundancy – each purpose fulfilled by more than one element

4.

Enable resilience – absorb change while preserving core system function

5.

Make the least change for the greatest effect

6.

Minimise inputs of materials and energy

7.

Maximise outputs of ecosystem services

8.

Embrace design which facilitates maintenance
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