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A biophilic city is a city

that seeks to foster a closeness to
nature — it protects and nurtures what
it has ... actively restores and repairs
the nature that exists, while finding
new and creative ways to insert and
inject nature into the streets, buildings
and urban living environments.

Prof. Tim Beatley

Beatley, T (2010) Biophilic Cities, Integrating Nature into Urban Design and
Planning, Island Press, Washington DC, p. 81.






Biophilic urbanism has the potential
to provide significant benefits in
cities, including a wide range of

social, psychological and wellbeing

benefits to the community, as well
as functional and economic benefits
to the city as a whole.



Qantas Lounge, Sydney




Biophilic urbanism is delivering a range
of benefits in cities, such as:

* Reducing the urban heat island effect,

 Reducing heating and cooling loads in
buildings,

* Improving air quality,
e Allowing urban food production, and
* Improving stormwater management.



Such elements can provide aesthetically
pleasing surroundings that have been
shown to

 Enhance urban liveability,

e reduce crime and violence,

* Reduce depression, and

* encourage greater community.



Biophilic urbanism has also been linked
to personal benefits including:

* reducing stress,

e improving health and well-being,
* jncreasing cognitive abilities,

* improving productivity, and

e enhancing early childhood
development.
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Can biophilic
urbanism
deliver strong
economic and
social benefits
in cities?

An economic and policy
investigation into the increased
use of natural elements

in urban design

Biophilic Urbanism: Harnessing natural elements to
enhance the performance of constructed assets

Angela Reeve', Karlson Hargoves®, Cheryl Desha®, Peter Newman?®,
Omniya el Baghdadi®

Biophilic Urbanism: Harnessing natural elements to enhance the
environmental and social performance of constructed assets

Creating climate resilient, low-carbon urban environments and assets is a policy goal of
many governments and city planners today, and an important issue for constructed assst
owners. Stakeholders and decision makers in urban environments are also responding to
growing evidence that cities need to increase their densities to reduce their feotprint in the
face of growing urban populations. Meanwhile, research is highlighting the importance of
balancing such density with urban nature, to provide a range of health and wellbeing
benefits to residents as well as to mitigate the environmental and economic impacts of
heavily built up, impervious urban areas. Concurrently achieving this suite of objectives
requires the coordination and cooperation of multiple stakeholder groups, with urban
development and investment increasingly involving many private and public actors.
Strategies are needed that can provide ‘win-win' outcomes to benefit these multiple
stakeholders, and provide immediate benefits while also addressing the emerging
challenges of cimate change, resource shortages and urban population growth_

Within this context, ‘biophilic urbanism’ is emerging as an important design principle for
buildings and urban areas. Through the use of @ suite of natural design elements, biophilic
urbanism has the potential to address multiple pressures related to climate change,

urban finite nd human's inherent need for contact with
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Case Studies of
Leading Biophilic
Cities

Toronto, Canada
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The City of Chicago, USA

/ Sustainable
Built Environment
National Research Centre

Key drivers for introducing
biophilic urbanism:

= Access to Green-Space

= Stormwater Management
= Urban Heat Island Effect

= (Climate Change

4 S TV

Chicago City Hall green roof

Benefits of bIOphI“C urbanism: Chicago currently boasts 600 green roofs

covering 0.5 km?; 5.2 km? of new open
v’ Property Value space; 500,000 trees planted, and a
v' Tourism Revenue network of

over 160 km of

v
Sales Tax Revenue landscaped median strips

v’ Social benefits



The City of Berlin, Germany
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Key drivers for introducing
biophilic urbanism:

= Historical and cultural concern for
the environment

= Urban Heat Island effect
" FEnhanced standard of living

* Waterway protection

Berlin, Germany. Brandenburg Gate and TV tower in
background

Benefits of biophilic urbanism:

Berlin enjoys a ring of parks, allotments,
extensive forests and agricultural areas in

v’ Enhanced liveability and around city, as a consequence of the

v Effects on urban air quality history of urban green/n-g. anq the current
: . programs and policies in place
v' Social benefits



The City of Toronto, Canada
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Key drivers for introducing biophilic
urbanism:

= FEnhanced Urban Liveability

* Managing Stormwater and
Improving Water Quality

= (Climate Change

Benefits of biophilic urbanism: Metro Central YMCA green roof
v’ Effects on urban air quality
v'  Effects on energy budgets o
7 9y g f became the first city in North America

individual b L_” Idings to adopt a by-law that requires and
v' Roof longevity governs the construction of green
v Social benefits roofs

In May 2009, the City of Toronto



The City of Portland, USA
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Key drivers for introducing biophilic
urbanism:

= Stormwater Management
= (Cost Savings to Government

= Cost Savings to Residents and
Business

Portland, Oregon

By 2011, Portland had an additional 6.5
acres of green roof space; 8,500 trees

= QOpportunities for Co-Benefits

Benefits of biophilic urbanism: planted in private yards and 9,000 street
trees; 546 new green street projects; 261
v Effects on urban air quality acres of land for conservation and open

v space was purchased; and restoration of
Groundwater rechar ge 2,800 acres of natural area in the region

v’ Social benefits began



The City of Singapore, Singapore
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Key drivers for introducing
biophilic urbanism:

" International competitiveness
=  Economic stimulus
= Stormwater management

KTP Hospital

Benefits of biophilic urbanism:
Today, Singapore is arguably the best

urban design, and are well supported by
policies, programs and the community

v’ Enhanced property value example worldwide of a ‘biophilic city’.
v' Enhanced health and well-being Natural elements are an intentional,

v’ Enhanced urban aesthetic mainstream, and integrated component of
v

Social benefits

18



Location Name of Policy Key Policy Requirements

Linz, ) New buildings with area of over 100m? and a slope of up to 20° require a compliant green roof
. Linz Green Space Plan ) ) .

Austria with a subsidy available.

Port Coquitlam,
Canada

Zoning Bylaw, No 2240 and 3569

All new commercial and industrial buildings of greater than 5000m? require a green roof of at least
75% of the roof area.

Toronto, All new developments above 2000m? require 20-60% green roof. (Except residential buildings of

Canada Toronto Bylaw No 583, 2009 _
less than or equal to the greater of six storeys or 20 metres.)

Faenza, - L -

tal Subsidies offered to encourage developments to maximise ground permeability and water and

a
Y Municipal Structural Plan include green areas and appropriate landscaping, by offering greater building sizes and tenant use

types.

Berlin, Development Code: Biotope Area New residential structures require 60% ecologically effective area and new commercial structures

Germany Factor 30%. (Only mandatory in areas with legally binding landscape plans.)

Cologne, Cologne Green Roof Policy (Flood o .

o A 50% stormwater fee subsidy is offered to compliant green roofs.
Germany Mitigation)
North Rhine Initiative for Ecological and Offers a subsidy for green roofs with either a minimum depth of 15 cm or certification of a runoff

Westphalia, Germany

Sustainable Water Management

coefficient of less than 0.3.

Singapore , , . All new public buildings and those under retrofitting above 5,000 m? are required to be ‘Green

Green Mark’ certified .
Mark’ certified after 2007.
Basel, City of Basel’s Building and . ) . ) .
. . All new and renovated flat roofs require a compliant green roof with native vegetation.

Switzerland Construction Law

Chicago, . Requires developments that are over a certain size and density to manage the stormwater falling
Stormwater Management Ordinance .

USA on the site.

Portland, New developments and redevelopments with over 500ft2 of impervious surface are required to

USA Stormwater Management Manual

manage stormwater onsite through replicating pre-development hydrological conditions.

Building Code Floor Area Ratio Bonus

Developers offered an extra 3ft? per foot of green roof without additional permits, along with a
grant of $5/ft2 for stormwater retention.

New York City,
USA

New York State Law

Subsidy offered for a green roof of more than 50% of available roof space.

Seattle,
USA

Seattle Green Factor

Requirement for 30% landscaped area for commercial developments.




Key Policy and Program Findings
” Sustainable |

Include mandatory
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- Key Economic Assessment Findings
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Creating climate resilient, low-
carbon urban environments and
assets is a policy goal of many
governments and city planners
today, and an important issue for
constructed asset owners.
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| Phases of development ]

Emerging process for
Communky 304 identify key cliallenge or driver .
et enabling the
b application of
[ummm;fﬁmgg';,] biophilic urbanism
problem (baseline data)
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Technical guidelines,
Whesiteiporss 8 Develop demonstration projects | | Momitoring evaluation g e
practice
& /
Provide incentives
L
m:d‘m'"d Develop policies and mandatory
consultation \ requirements



Harnessing the Potential of Biophilic Urbanismin Australia to reduce energy demand
in cities and buildings and improve well-being of occupants

.

Barriersto

BiophilicUrbanism
Identify key barriers to
the wide uptake of

Biophilic Urbanism Y.

INPUTS

\

Key Metrics of

BiophilicUrbanism
Develop a set of key
metrics of Biophilic

Urbanism

J

Drivers of

BiophilicUrbanism
Consider potential drivers
for Biophilic Urbanism in

Australia

\. J

\

Assessment

Framework
Inform planning and
assessment of Biophilic
Urbanism projects

S

DELIVERABLES (including online capacity building resource)

ARC Linkage Proposal — November 2012 (Curtin University and Queensland University of Technology)




