Sustainable Cities — Are they
achievable?
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2 “ Sustainable development is not an option that will go
away — sustainable development is the only way
forward”

= Economy - better living standards — high quality design

= Rhodri Morgan AM, former First Minister for Wales
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“It is particularly tronic that the battle to save
the world's remaining healthy ecosystems will
be won orlost, not in tropical forests or coral

reefs that are threatened, but on the streets of
the most unnatural landscapes on the planet”

(United Nations, 2007:1)
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= a means by which environmental impacts can be reduced
and allows society to live more lightly on the land

= cities that meet the goals of sustainable development

= communities and lifestyles that incorporate ecology and more
ecologically responsible forms of living and settlement

= another term for green urbanism
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@ organised so as to enable all its citizens

of people, now or in the future
(Girardet ,1999)
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Ler's 100K atrsome 1acts...

= Between 1950 and 1990 populations of the
word’s cities increased ten-fold, from 200 million
to more than 2 billion

V
3

> Today every other person on earth already lives -
in a city = ,/;%/;\5\*
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= Urban location offer better chances
of long-term sustainability as they
concentrate half of the earth’s
population on less than 3% of its
land area. Dispersal of population
and economic activities would likely
make matters worse. UN also
suggest that urbanisation provides
few incentives for large families and
hence may itself act as a powerful
factor in fertility decline. (UN, 2008)




= 1800 - 2 cities with a
population of over 1
million — London and
Peking

= By 1990 - the world’s
largest 100 cities

accommodated a total of
540 million

2 Europe — 80% urban
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Faciors leading to urban growth

= National economic development — primary vs
tertiary industry

= Economic globalisation
2 Expansion of urban-centred transport systems

= Migration from rural areas, seeking better
employment and services



2 ltis estimated that today 57
cities are home to more than
5 million people - 44 in the
developing world

= Today the planet hosts 19
cities with 10 million or more
people

> Mega cities; smaller cities’
iImpact also
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1980
Tokyo 21.9
New York 15.6
Mexico City 13.9

Sé&o Paulo 12.5
Shanghai 11.7
Osaka 10.0
Buenos Aires 9.9

Los Angeles 9.5

Calcutta 9.0
Beijing 9.0
London 7.7

1990
Tokyo 25.1
New York 16.1
Mexico City 15.1

Sé&o Paulo 15.1
Shanghai 13.3
Bombay 12.2

Los Angeles 11.5

Buenos Aires 11.2

Osaka 11.0
Calcutta 10.9

2000
Tokyo 26.4
Mexico City 18.1
Bombay 18.1

Séo Paulo 17.8
New York 16.6
Lagos 13.4
Los Angeles 13.1

Calcutta 12.9

Shanghai 12.9
Buenos Aires 12.6

2010
Tokyo 26.4
Bombay 23.6
Lagos 20.2

Sé&o Paulo 19.7
Mexico City 18.7
Dhaka 18.4
New York 17.2

Karachi 16.6

Calcutta 15.6
Jakarta 15.3

Below 30™ place
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Tokyo, Japan

>2016 population: 38,140,000
>Annual growth since 2000: 0.6%
>Pct. of Japan’s population: 30.1%
>2030 estimated population:
37,190,000



Delhi, India

>2016 population: 26,454,000
>Annual growth since 2000: 3.2%
>Pct. of India’s population: 2.0%
>2030 estimated population:
36,060,000






Cities built on only 2% of the world’s land surface
use 75% of the world’s resources and discharge
similar amounts of waste (Giradet ,1999)



Organic
Wastes

(Landfill, sea
dumping)

Emissions

(CO2, NO2,
S02)

Inorganic
Outputs Wastes

(Landfill)

The Metabolism of Cities: Linear Metabolism



Organic

recycled waste

Reduced
Pollution &
Wastes

Renewable

Inorganic
waste

recycled

The Metabolism of Cities: Circular Metabolism




%
£
o A

sustainable development

How do we balance human activity with current resources?



> Expected population will
double again by 2060 by
to 14 billion

= Key problems:
= Food production
= \Water availability
= Habitation
= Energy




Infrastriictiire neets
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= Building boom — skyscrapers

= Weight on bedrock (a million
tonnes) — earthquakes

2 Create new farmland -
deforestation

o Starvation & 1food prices
> Exports stopped

2 Turn to oceans for food

o Bridges fail; networks close
= Water shortages

> Homeless
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2 Sewers overflow — disease &
vermin (NY currently 3.68bn
litres/day through sewers)

= Water rationing
> GM crops 1

2 Fertiliser use 1

> Power cuts

2 Crime 1

2 Pollution rates 1
2 Immigration 1




INirastructire Neeus: 7yrs later

2 Cars banned from cities

= Construction slows due
to water and energy
shortages

= Desalinisation plants

© Aquifers shrinking — -~
foundations erode ]

= Mexico City!




Infrastructure Needs: 10 yrs Iater

= Mass migration - water
refugees

2 Polar icecaps ‘captured
and towed to cities

2 Cities empty — too
polluted

= Algal blooms

2 Ruined land through
desperate farming
methods
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Infrastructure Neeus: 3o yrs later

2 Most of US abandoned:;
mega cities in the North

> Billions die hungry
= Population stabilises

= Woodland takes back
unoccupied land

= Snow & rain gradually
replenish abandoned
aquifers




mcreésmg and cfties argbecommg@{/ercfoyyded'

V.
“Cities are the best so‘hfhon g|ven their efﬂmenmes
" y s
“ - r o w

L\ @ A g Lt




% 2 One of the fastest growmg C|t|es on the planet o
= many environmental issues due to harsh
environment, paucity of local resources suchas

food, water, and building materials, and the
unplanned manner of expansion. } ;
s U Tt
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he Dubarrroject

An average person in

Dubai:

* uses about double
the amount of water
than the global
average

 produces 2.5kg
(5Ib) of waste a day

* Isamong the
world's worst
carbon dioxide
polluters
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How Is Dubai attempting to attain a more sustainable
future?
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Since 20095, over 1,650 buildings in Singapore
have been made environmentally friendly, and the §&
government is set to do more. Its Sustainable ;
Development Blueprint outlines a number of

"green targets" for 2030 including a recycling rate

of 70 percent; a 35 percent improvement in

energy efficiency; and 80 percent of buildings to
% be certified green.
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strategy to transform Singapore into a “city in a garden”
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Gardens by
the Bay
Singapore
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2 The man-made mechanical forest consists of 18 supertrees that
act as vertical gardens, generating solar power, acting as air
venting ducts for nearby conservatories, and collecting rainwater.
To generate electricity, 11 of the supertrees are fitted with solar
photovoltaic systems that convert sunlight into energy, which
provides lighting and aids water technology within the
conservatories below.
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Green spaces throughout Singapore
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Green walls

do very well

in Singapore
because of the
humidity
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EXERCISE TORRENT 2016 o 7I0

The Republic of Singapore Air Force (RSAF) will convert Lim Chy Kang Read into a runway. During person nel
the exercise, the RSAF alrcraft will conduct simultaneous launch and recovery operations from hours | involved in
Lim Chu Kang Road and the Tengah Air Base runway. Exercise Torrent demonstrates the RSAF'S to convert | & Conversion

operational capability and readiness to deliver alr power for the SAF.
Z.SKm X 24m runway
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These are the world's most sustainable cities
Based on Sustainable Cities Index 2016

1. Zurich, Switzerland

2. Singapore

. Stockholm, Sweden
. Vienna, Austria

. London, UK

. Frankfurt, Germany

. Seoul, South Korea

0O N O O W

. Hamburg, Germany
9. Prague, Czech Republic
10. Munich, Germany

Source: Arcadis and the Centre for Economic and Business Research



Vancouver is attempting to become the world's greenest city
by 2020.
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Greenest City Action Team

2 by 2020, create 20,000 new green jobs and become a centre for
green business

2 by 2020, all new industrial/ municipal construction to be carbon-
neutral, improve efficiency of existing buildings by 20%

2 by 2020, plant an additional 150,000 trees so every resident
lives within 5 minutes of a beach, park, greenbelt or other open
space

2 by 2020, beat WHO's clean air standards

2 by 2020, reduce carbon footprint of food production by 33% -
focus on organic, local food product



ol e ]
L

Wy SR [T
-y TRE "SR]

= I TV TER ¥




= Alms to get 100% energy from renewable
sources by 2050

= the lowest greenhouse gas emissions per
person of any major North American city.
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VancouverNe1ignuournoon
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« most suitable in dense urban areas.

 produces heat at an energy centre.

o distribution pipes - residential, commercial, and institutional
buildings to meet their hot water and space heating
requirements.
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2 Greening the city

> Alr cleansers

= Psychological well-being

2 Restoring, replenishing and nurturing urban ecology
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William McDonough — ecological architect



Paris was one of the first modern cities to introduce trees






Central Park, New York



We no Ionger I|ve ina cwlllsatlon ........... =S
in @ mobilisation of natural resources, people
and products ‘

Urban sprawl is the result of increased use of &5t
the motor car
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Heavy motor traffic means:
OPoor air quality
O Unacceptable levels noise

O ocal community
OSocietal costs

Traffic techniques and measures




New York —
congested and not
pedestrian friendly!







THE MAIN PROBLEMS ASSOCIATED WITH INCREASING URBAN TRAFFIC
AND CONGESTION
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Negative impact on urban quality of Jjif,

Equity VISUAL INTRUSION
Nearly 30 % of households in Europe have no access to S :
a.car —thay pay the prica of traffic withot anjoying g:r::glrs,:\needn?g:m:f b‘;" ;aufrk?eadn(ars and

mobility benefits offerad by car ownership. e kb

ECONOMIC EFFICIENCY \ NOISE AND VIBRATION
Traffic congestion, pollution and accidents rasult in /

significant direct and indirect costs. The fotal bill T';"‘”". kot "t'.“" main sources of
has been estimatad at EUR 502 billion per year RN PO
across the EU Member States (%).

Loss oF URBA'N ‘LIVING SPACE’ ———» ENERGY CONSUMPTION

INCREASING MOTORISED VEHICLE
Motorised fransport infrastructure- such as roads and Transport consumes 4 4 more energy every

car parking — fakes up highly valuable city centre land, DOMINANCE AND CONGESTION year which represents a doubling of energy
and spoils and threatens existing open spaces. used every 20 years ().

AR POLLUTION <

Multiple effects including global warming, health problems SEVERANCE

& building decay. The Department of Health in the United Congested urban roads cause severance of
Kingdom estimatas the health costs of particulates in urban communities which can have a social cost.
areas of Brifain to be up to GBP 500 million per year (%).

ACCIDENTS COMPETITIVENESS
Over 40 000 deaths on Europe’s roadsy'year, of these Traditional centres face competition from
four times more fatalities occur in urban areas (°). less congestad out-of-town retail centres.

" Negative impact on urban quality of lite
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transport system
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2 Access
= Permeability
o Clustered approach
| > Isolation
W 2 Safety
2 Social benefits




2 Access

o Safety

2 Continuity
2 Directness
= Comfort
= Parking




Access to stops and
stations

= Walking distance — 400m
= Route planning

> Barriers

2 Incentives




- I z |

2 1962 — medieval
square full of cars

= Traffic increased

2 Conditions for
pedestrians
deteriorated

2 Buildings suffered
from air pollution




Ana-arter

2 1963 — Pedestrianisation
= Over 96,000m? of car-free space

o Street cafes, festivals, outdoor
Ice skating

2 Gradual change
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2 3 million tourists
2 Congestion problem

= Air quality — particulates
trapped in ‘canyon’
streets

o Strategy — to make car
use less attractive and
improve infrastructure for
sustainable modes







transcends, the disciplines of planning and
transport, architecture, development economics,
landscape design and engineering.
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stistaimnanie constriction=
Ahore Development

2 Increase density

= Make homes affordable

= Provide open spaces

= Minimise environmental
impact

2 Provide an amenable
surroundings
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2 In 2010 12% of
England was
urban. By 2020 it
is anticipated that
this figure will
rise to 17% or
more. il

> Problem or = e T
opportunity? { o
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2 Reclaiming city streets for people. Chaos or quality of life?
European Commission (2004)

o Travel Sickness: The need for a sustainable transport policy for
Britain - Roberts et al . (1992)

o Creating sustainable cities, Girardet (1999)

= The State of the World’s Cities Report 2001, The United Nation’s
Centre for Human Settlement (2001)

2 Sustainable Cities, Satterthwaite (1999)

o Sustainable Ecosystems, McCarthy and Battle (2001)
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> Sustainable design offers a way forward for 21!
century cities. Discuss

= How do we balance human activity with current
resources?

2 How have the world’s most sustainable cities
achieved their accolades?



