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Foreword
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Apart from the philosophical and spiritual problems 
associated with the ecological crisis, the obvious thing to 
do about climate change when it comes your way is simply 
move to higher ground, preferably to areas with good soil 
and predictable rainfall. But this is also problematic. 
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The whole issue of fl ood-risk management is 

a familiar and complex issue for many of the 

United Kingdom’s towns and cities, with many 

brownfi eld sites identifi ed for regeneration located 

in zones of high fl ood risk. Government guidance 

strongly directs development away from these 

areas, with rigorous sequential testing required 

before development, particularly residential, can 

be permitted. In the LLV where the pressure to 

develop and regenerate is intense, coupled with 

a very ambitious housing target, the solution will 

involve careful consideration of all the elements 

that facilitate sustainable development. 

The priority will be for development that minimises 

vulnerability to climate change and provides 

resilience, while providing social cohesion and 

inclusion. Waterways and open space will play 

a critical role, managing fl ood risk by their 

incorporation into sustainable  drainage systems. 

The soft river edges will also provide greater 

permeability to slow water runoff and help reduce 

fl ash fl ooding, while the surrounding open space, 

generous waterside banks, and gently sloping 

sides increase overall river capacity to absorb 

rises in sea levels.

LEFT
Historically, the many tributaries of the River Thames have 

been culverted and hidden away, becoming highly polluted and 

unattractive. Now their potential is being recognised as bringing 

value through their unique character and as an important 

leisure, recreational, and wildlife resource.
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LEFT
In eastern coastal Shenzhen, China, a coastal resource analysis 

and evaluation contributed to an overall masterplan for the area, 

which includes an extensive system of protected areas, country 

parks, preserved historical sites, and restored wetland habitats. 

‘Coastal squeeze’ is reduced by incorporating natural setbacks 

and restoring wetlands to provide natural buffers against the 

future impacts of climate change.

Case study: balancing environmental and social sustainability 
with economic progress in coastal Shenzhen
In response to Shenzhen’s breakneck urban growth 

and expansion, the Shenzhen Planning Bureau 

commissioned a study to evaluate the ecological, 

recreational, cultural, and historical resources 

within some 300 square kilometres of its vulnerable 

eastern coastal area. A masterplan was then 

developed to balance environmental and social 

sustainability with economic progress in the study 

area, which encompasses over 140 kilometres of 

coastline, containing 23 natural sand beaches, the 

Qiniang, Maluan, Paiya, and Wutong Mountains, and 

several old villages and historical sites. 

A multidisciplinary team of ecological and 

environmental planners, plant specialists, 

hydrologists, wetland specialists, GIS specialists, 

economists, and urban planners worked together 

to survey ecological, environmental, historical, 

cultural, and recreational resources, 

representing and classifying each using GIS and 

scientifi c categorisation. 

Natural defences along the coastline are 

kept where possible and a system of parks 

provides ecological and recreational amenities. 

The most environmentally sensitive regions of 

the study area are designated as country parks, 

which cover areas supporting extensive patches 

of ecologically-valuable forest habitats and 

reservoir water catchments. Coastal parks are 

designated as places where visitors can enjoy 

the natural environment and cultural heritage 

and provide landscape and ecological linkages 

between country parks. Finally, wetland parks are 

designated for restoring valuable wetlands 

to more natural habitats for nature conservation, 

recreation, and education. 

Natural conservation and coastal protection 

through these parks forms the backbone of the 

resulting masterplan. Existing mangroves 

are protected by maintaining the tidal link 

between the sea and mangrove habitats and 

redirecting reclamation activities to other areas of 

the bay. The park planning system and restoration 

strategies strengthen Shenzhen’s internal 

resilience to the future impacts of climate change 

and sea level rise, offering a balanced approach to 

natural and human resources on a regional scale 

and reconnecting the city with the coast. 
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ABOVE
Our knowledge of the traditional values of open spaces and landscape needs to be bolstered with an understanding of the ecological functioning 

of urban landscapes and their role in sustainable water management, microclimatology, food production, and the facilitation of carbon sinks.
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 Water sensitive cities: a roadmap for cities’ 
adaptation to climate and population pressures 
on  urban water

Professor Tony Wong
Urban communities face future uncertainties 

in water supplies caused by a combination of 

climate variability, population growth, and climate 

change. Protecting the water environment and 

managing its resources sustainably will help make 

our cities more resilient to climate change, while 

accommodating higher population densities. 

Best-practice urban water management is complex 

and requires planning to protect, maintain, and 

enhance the multiple and interdependent benefi ts 

and services offered by the total urban water cycle:

Supply security; • 

Public health protection; • 

Flood protection; • 

Waterway health protection; • 

Amenity and recreation; • 

Greenhouse neutrality;• 

Economic vitality;• 

Intra- and inter-generational equity; and • 

Demonstrable long-term environmental • 
sustainability. 

From an integrated urban water cycle planning and 

management perspective, the framework for water 

conservation and protection of aquatic environments 

is shaped by the following broad principles:

Minimising the import of •  potable water;

Minimising the export of •  wastewater;  

Optimising the use of •  stormwater; and

Finding the appropriate scale to best achieve • 
these three principles.

Cities have access to a range of water sources, in 

addition to the established convention of capturing 

rainfall runoff from rural and forested catchments. 

These alternative water sources for cities include 

groundwater, urban stormwater (from catchment 

runoff), rainwater (from roof runoff), recycled 

wastewater, and  desalinated water. Many of these 

sources are within city boundaries and ready 

access to this diversity of water sources in water 

sensitive cities may be framed under the general 

theme of cities as water supply catchments.

The integration of urban landscape design 

with sustainable urban water management, 

through the practice of water sensitive urban 

design (WSUD), presents opportunities to 

build ecological landscapes to buffer the 

impact of climate change and increasing 

densities on natural aquatic environments and 

to preserve and re-establish ecosystem services. 

WSUD brings sensitivity to water into urban 

design, ensuring its due prominence and 

integrating the disciplines of engineering and 

environmental sciences associated with water 

services and the protection of urban-based 

aquatic environments. Water sensitive cities 

provide ecosystem services for urban 

and surrounding natural environments. 
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Case study: the  No Excuse Zone and  CycleCity Strategy

Damien Pericles and Ann-Marie Mulligan

Using Sydney as a case study, the CycleCity 

Strategy provokes a paradigm shift in urban modal 

transport, founded on the benefi ts of cycling for 

the individual, the community, the economy, and 

the environment. 

Transport currently accounts for 34 per cent 

of Australian household emissions (Australian 

Greenhouse Offi ce 2003). And each year, air 

pollution from cars causes between 900 and 2,000 

early deaths and between 900 and 4,500 cases 

of bronchitis, cardiovascular, and respiratory 

disease, costing between A$1.5 billion to 3.8 billion 

(Bureau of Transport and Regional Economics 

2005). Bicycles, as a zero emission form of 

transport, offer the potential to signifi cantly 

reduce Australia’s transport emissions.

Traffi c congestion currently costs A$9.4 billion and 

is projected to increase to A$20.4 billion by 2020 

(Bureau of Transport and Regional Economics 2007). 

Much smaller in size than cars, bicycles are an 

effective decongestant to urban traffi c problems.  

In Australia, physical inactivity costs tax payers 

A$15 billion a year (NSW Premier’s Council for 

Active Living 2007) and is the second most 

signifi cant cause of ill health in Australia (Mathers, 

Vost and Stephenson 1999). Active modes of 

transport such as cycling and walking are effective 

ways of getting adequate physical exercise 

(Badland and Schofi eld 2005). 

Based on a series of test rides, a zone around 

Sydney’s Central Business District (CBD) has 

been mapped to measure the distance a healthy 

person can cycle within half an hour. Called the 

No Excuse Zone, it provocatively suggests if a 

person lives within this zone and works in the 

CBD, they should cycle to work at least a few 

days a week. Subsequently, the cities of Brisbane 

and Melbourne have also been mapped, with No 

Excuse Zones established for both urban centres. 

CycleCity proposes a new level of infrastructure 

for cyclists that maximise the bicycle’s 

effectiveness as a means of mass transit: a series 

of strategically-located, fully-separated bicycle 

paths that are safe, effi cient, and direct. Like the 

No Excuse Zone mapping, they operate on a radial 

model centred on major employment centres. 

Informed by established commuter patterns, these 

paths weave through existing urban conditions, 

utilising existing disused infrastructure, open 

space, drainage corridors, and back streets. And 

they are informed by key destinations, such as 

employment centres, universities, hospitals, 

stations, schools, and the like.

CycleCity aims to positively change the impact 

and stranglehold motor vehicles have on Sydney. 

It envisions streets with a constant stream of 

movement, yet they are peaceful; streets that are 

safe for children and seniors to move along; and 

streets which re-engage community participation 

in open space. In this respect, CycleCity is 

proposed as an urban activator.

ABOVE
CycleCity proposes a new level of infrastructure for cyclists that maximise the bicycle’s 

effectiveness as a means of mass transit: a series of strategically-located, fully-separated bicycle 

paths that are safe, effi cient, and direct.
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Ecologically engineering a new future
The History Channel’s City of the Future 

competition challenges teams to deliver a vision of 

our cities in 100 years. 

Atlanta 2108
In 2008, the greatest challenge facing Atlanta is 

the cost associated with replacing its twentieth 

century water and wastewater systems. Estimated 

at nearly a US$4 billion expense, the over 100-year 

old system must be replaced to provide the city 

with adequate water and wastewater and fl ood 

control. Rather than taking a twentieth century 

approach of a singular engineering solution to 

replacing the sewer systems, the team took an 

integrated approach to studying the inextricable 

impacts of land planning and engineering 

challenges inherent in this issue. 

The design solution envisions vibrant urban 

corridors along transit routes on the ridges while 

allowing stormwater to be naturally collected 

and processed in restored creeks and wetlands 

in the lower ground, providing the city with an 

ample water supply and reducing the need for 

the extensive infrastructure currently used to rid 

the city of its stormwater. The residual impact 

of this planning is that the city would enjoy new 

open space frameworks that would generate 

biodiversity and economic regeneration—a 

priceless benefi t for future generations of 

environmentalists and entrepreneurs alike.
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ABOVE
Residents of transit-oriented communities drive signifi cantly less and walk, bicycle, and ride 

public transit more than their counterparts in traditional communities.

This is signifi cant since high-density urban 

development is less energy and greenhouse gas 

emissions intensive than low-density suburban 

development on a per capita and surface area 

basis (Norman et al. 2006 and EIA 2008). 

An important consideration is that the ‘long-lived 

nature of buildings and infrastructure, which 

limits the short- and medium-term benefi ts of 

transit-oriented development, makes emissions 

benefi ts permanent and compoundable’ 

(Ewing et al. 2008). Reducing transportation 

greenhouse gas emissions will require a 

combination of initiatives, from automobile 

and fuel technologies, to economic policies, 

to infrastructure investments, to behaviour 

changes, to land use and transportation planning 

integration. These and other measures provide 

signifi cant opportunities for reducing greenhouse 

gas emissions but are not suffi cient in isolation. 

Transit-oriented development can play a crucial 

role in reducing transportation emissions by 

promoting urban growth in a way that reduces 

the need for travel and advances the use of 

more energy- and emissions-effi cient modes of 

transportation to meet people’s travel needs. 

Additional benefi ts of transit-oriented 

development include improved air quality, reduced 

congestion, preserved land and open space, 

protected water quantity and quality, improved 

health and physical activity, affordable housing 

and liveable communities, equitable accessibility 

and mobility, and reduced road and other 

infrastructure costs. Transit-oriented development 

can thus promote environmental, social, and 

economic sustainability objectives. It can 

also support the establishment of resilient 

communities, better prepared to withstand issues 

like peak oil production and potential increases 

in fuel prices. Importantly, the technology and 

knowhow for transit-oriented development exist 

today, as it is based on long-standing principles, 

and can thus be readily applied to reduce the 

impact of urban transportation on climate change. 

The potential for transit-oriented development to 

reduce transportation greenhouse gas emissions 

will depend on the share of new development 

and redevelopment that takes place in the 

future and the degree to which density, diversity, 

design, destination accessibility, distance, 

parking strategies, and complementary policies 

and initiatives are adopted (Ewing et al. 2008). 

Population forecasts indicate that signifi cant new 

development or redevelopment will take place in 

urban areas around the world (UN 2008). In the 

United States, it is estimated that more than half 

the development ‘on the ground’ in 2025 (and 

approximately two-thirds of that in 2050) is yet to 

be built (Nelson 2006). This places transit-oriented 

development in a unique position to provide a ‘low-

cost climate change mitigation strategy because it 

involves shifting (the nature of) investments that 

have to be made anyway’ (Ewing et al. 2008). 

Recent studies estimate that comprehensive 

transit-oriented policies could reduce 

transportation greenhouse gas emissions from 

current trends by seven to 10 per cent in 2050 

(Ewing et al. 2008). Other studies provide even 

higher reduction estimates of five to 25 per 

cent by 2050 (Marshall 2008, Stone et al. 2007, 

and Dierkers 2005). These estimates do not 

include building-related energy and emissions 

savings or the greenhouse gas sequestration 

from forests preserved by compact (rather than 

decentralised) development. 
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