Introduction to Sustainable Urban
Development Planning

LECTURE 3

Urban Ecology Restoration & Urban Metabolism
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Urban Ecology

A Scientific Definition

Studies of the distribution and abundance of organisms in and

around the city and on the biogeochemical budgets of urban
areas

AUrban Planning Definition

In planning urban ecology focuses on ecological justification for

specific planning approaches and on reducing environmental
Impacts
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Ecology IN the cities
Ecology OF the cities

Ecology IN

The pioneering and most common approach, examines ecological
structure and function of habitats or organisms within cities.

A The urban heat island, climate modification directly related to
urban land cover and human energy use.

A Increased temperatures enhance ozone formation and pollution,
with ozone pollution crop production decreases 5-10%

A Particulate condensation enhances precipitation 5-10%, greater
cloudiness and fog

A Surface runoff increase, evapotranspiration and water infiltration
decrease
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Why Urban?

T

v > v

v >

Most people live in urban environments (creates both risks
& resources)

Cities are at environmental cross -roads
Thus have diverse ecosystems & spp
These lowland biota are at risk & under -protected

Few citizens see our nature - in remote mountains,
rainforests & offshore islands

Some positive indicators in cities/towns

Conservation of nature depends on both ecological &
socio -cultural factors

ittt wonot happen 1 f ther

There must be a critical ecological, visual & ideological
mass of nature so that it is sustainable thru being
equated with societyo0os sens
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Urban Ecology

The city as an ecosystem

A The idea of the city as an ecosystem in the biological sense is applied
most literally in the field of urban ecology, which sees the city as both a

O0systemdb and a oOnatural 6 )enti ty ( Ma

A Urban ecology has a particular focus on the implications of applying
the metabolism concept to the urban realm, such that the idea that
urban areas should emulate the cyclical and efficient nature of natural
ecosystems is now employed in normative theories of sustainable
urban planning and development (Girardet 2008; Newman & Jennings
2008).
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Visibility
of nature

Sustainable Management & Use

of natural resources

|dentification
with regional biodiversity
& landscape

Protectiveness
towards natural values

Ecological
Sustainability &
Integrity Feedback
System

Learning
from natural processes

Enculturation
of natural values

Quality of Life
definition

Familiarity
with nature



Why Urban Ecology?

To some extentitis S 1 mp

A Human domination of the
Earth is nearly complete. We
rely on ecosystems for
services, urban ecosystems
are often wrecked. Thus, as
the 06 Hum&mt er p
expands, so does our need
to do ecological restoration in
urban areas.

A More than half of the wo r | pdpulation now lives in cities, and in
response to the dynamic patterns of urbanization, a growing number
of ecologists, urban planners, and landscape architects are focusing
their efforts in and around cities to restore remnants of natural

=
diversity (Ingram 2008). SJE



How Is Biodiversity Reduced in Urban Areas?

\/

Eliana Kampf Binelli (2008). Chapter 3: Biodiversity and the Restoration of the Urban Forest Ecosystem?
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Storm flow:

In (many) urban areas one of the most important %

b4

Aenvironment al | Sssueso I
You dondot want fl oods Wa
and things, out into the river. Storm flow can .
damage property and can wreck the sewer PN i
system,..which = major problem




-
.
S w———— W -~ ‘*“-o.o..
- - v - . —

~Green spaces go.good
< things for o

As urban areas expand. Parking lots expand, cement covers the landscape.
Rain events are concentrated . Relatively minor events in natural ecosystems can
be concentrated to create floods.

Greenspaces including vegetation/soil allows for rainwater to penetrate to sub- >

surface aquifers. Standing surface accumulation is reduced, transport is greatly — o
slowed.

Absorption, I nterceptioné SUSJ-



Urban ecosystems do good things for
cities

Urban Heat Island

Mbout half the owoi
billion peopled now live in cities. In a
coupl e decades, It
billonpeople. 6 I n devel o
countries, people often migrate to
cities because of crop failures,

natural disasters, or armed conflicts,
not because cities have robust
economies capable of supporting

more people. In the coming decades,
many new city dwellers will be
desperately poor. With little access to
air conditioning, refrigeration, or
medi cal <care, the
will be particularly vulnerable to heat
wave health hazards.

http://earthobservatory.nasa.gov/Features/Gree z
nRoof/printall.php _—
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http://earthobservatory.nasa.gov/Features/GreenRoof/printall.php

Eco-Health Relationship
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http://www.epa.gov/research/healthscience/browser/

Biophilia Hypothesis:

Humans are healthier and saner when exposed to natural conditions, (E.O.
Wilson).

AHumans heal faster if they can see
a tree from their Hospital window.
AHumans recover from stress more
quickly if they see natural

environments.

AChildren have better self discipline
when they can see natural
environments from their house

AEven brief encounters with nature
Improves ones mood

AOverall, humans have better lives
if they have access to natural
environmentsé

http://margaret.tarampi.com/Ulrich 1984 .pdf

| |
http://www.uns.ethz.ch/edu/teach/masters/ebcdm/readings/Ulrich R 1991.pdf <r

http://sfrc.ufl.edu/urbanforestry/Resources/PDF%20downloads/Hull 1992.pdf



http://margaret.tarampi.com/Ulrich_1984.pdf
http://www.uns.ethz.ch/edu/teach/masters/ebcdm/readings/Ulrich_R_1991.pdf
http://web.mac.com/wcsulliv/William_Sullivan/Publications_files/Taylor, Kuo, Sullivan 2002.pdf
http://sfrc.ufl.edu/urbanforestry/Resources/PDF downloads/Hull_1992.pdf

Reduce noise.

Clean water.

Encourage outdoor activity =
healthier populous.

Give kids a place to play

Buffer wind

Oh by the way:

Green spaces éabso
matter.

N B e a & debtlietycs

Provide habitat for animals




So can we agree that green
spaces in cities are useful
to humans?
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