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“How do we safeguard and deliver high levels
of environmental quality in the context of
increasing intensification of land use?”
Definitions
Environmental Quality:
A set of properties and characteristics of the
environment which affect human beings in both the
natural and built environment.
Intensification of Land Use:
Increasing the amount of built floorspace and uses
which are located on a single piece of land.

Introduction
This report has been produced for the Urban Design Issues I module. It is
an exploration of several key themes which are present in many global
cities and are defining issues in the context of social, economic and
environmental sustainability. The process of this research and analysis
consists of theory research and analysis, examination of existing
international case studies, followed by production of a conceptual
design model for a successful site which will be applied to a real test
site in Shanghai, China. The conceptual model is a synthesis of the
research and analysis generated in the initial research into issues.
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The issues to be examined in this project are:
• Intensification of land usage that is sustainable and can be applied
in locations which currently require such levels of development
• Strategies for delivering a super high density site of 800 people per
Hectare and the development required to support this population
• The basis between sustainable high-density cities and the wellbeing
of the population
• Design principles which can deliver high levels of environmental
quality in these conditions
The sub topics of this section are the following:
1.1 | Methodology Overview
1.2 | Vision

1.1 | Methodology Overview
Introduction
Issues relating to human wellbeing have been chosen as
the theme of exploration for our project. In our analysis
of theoretic and practical case study research, we have
applied our findings into a design proposal and then
applied this to a test site in Shanghai, China.
Literature Review
We have drawn upon numerous academic, professional
and theoretical sources for our research. These have
been read and critically analysed in terms of the
design criteria that have been identified as significant
determinants of wellbeing in cities. This section is a
summary of our findings from the sources cited and
used for investigation into wellbeing and environmental
qualities.
Environmental Qualities
This section details the results of our analysis of the
literature sources in creating a set of environmental
qualities. These qualities have been developed from
recurring and widely accepted theory in relation to
intensification of land use, means of delivering healthy
cities and quantifiable design methods and objectives
for improving wellbeing. The qualities will later be used
to critically analyse best practice case studies and then
applied to the conceptual model.
Case Studies
From identification of the five environmental qualities,
this section will provide a comprehensive range of best
practice case studies which successfully implement
these. There is an analysis and critique of each case
study against these criteria with an overview of the
project’s context and design process. Ratings have
been given to each project’s effectiveness in achieving
criterium and specific points highlighted which can be
taken as precedent for theoretical modelling of our
scheme.
Design Principles
This section gives a detailed breakdown of each of the
five design principles and how they can be defined,

measured and implemented in the conceptual model. Quantities
and policy-based values are used to ensure the design principles
are supported by robust guidelines to ensure that they are efficiently
implemented.
Space Requirements
There are numerous local authority requirements and policies which
set out a series of design constraints for the conceptual model. This
section reports the requirements for various functions and amenities as
well as dimensional design data to be used in the conceptual model
design.

Conceptual Model
This section shows the design narrative which has informed the final
outcome of the conceptual model. We have taken our findings from
theory, literature review and the case studies to synthesise results into
a design concept for an 800x800m site.
Diagrams chronologically illustrate each level of thinking and design
objectives implemented into this conceptual site.
Final Model
The final model is a refinement of the conceptual diagrams and
conceptual model developed during the previous section. The final

Question

Application
Following on from the development of the conceptual
model, this section applies the design to the chosen
test site in the Pudong district of Shanghai, China.
This is a demonstration of the strategy for delivering a
density of 800ppH and intensive land usage whilst also
embodying the design criteria identified to improve
people’s wellbeing in the site.
Reflective Summary
This section is the conclusion to the research and design
process undertaken to produce the test site model
for Shanghai, China. There is a critical reflection on
what was achieved well, and what must be refined or
adapted in order to be successful.

Case Studies

Literature
Review
Fig. 1 | Methodology Diagram

model is a resolution of the block sizing and layout and
street networks onto a physical site. This section will
now present a masterplan which has been designed
and refined with the environmental qualities previously
cited and with the aim of improving people’s wellbeing.
This model with then be adapted to the context of the
proposed test site in Pudong district of Shanghai, China.

Final Design

Conceptual
Model
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1.2 | Vision
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Literature Review
This section introduces the findings from reading relevant literature
regarding the design in high density cities and principles of wellbeing
in cities’ neighbourhoods. A table has been prepared in order to better
summarise the most infuential texts under the set of environmental
criteria and key qualities.
The books then helped us to establish a clear set of environmental
qualities that will be applied in our design in a later stage.
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J. Gehl
Cities for People

J. Gehl
New City Life

M. Dobbins
Urban Design and People

H. Barton
Shaping Neighbourhoods

M. Carmona, S. Tiesdell, T. Oc
Public Places Urban Spaces

Green and Blue
Networks

“... it is possible to make significant
quality impovements if a city space is
designed to highlight special qualities
at the site [...] when city space can
be linked directly to water surfaces,
when contact with parks, flowers and
landscaping can be ensured ...”

“For someone who has been
wandering through the city, walking
into a park feels like entering another
world. Parks are the lungs of a city [...]
parks are a necessary element in a
varied selection of entertainment and
staying options in the city.”

“... street trees should be selected
in ways that consider positive
impact, growth rate, suitability for
a constrained urban environment,
shape, seasonal performance, and
shedding characteristics, among other
features.”

“… trees, landscaping and flowers play
a key role among the other elements
in city space. Trees provide shade in
warmer months, they cool and cleanse
the air, and define city space.”

“Trees and other vegetation can be
particularly effective in reducing
carbon dioxide build-up and restoring
oxygen; reducing wind speeds in
urban spaces; acting as shelter-belts;
and filtering dust and pollution.”

Connectivity

“... a large part of the transport system
can take place as ‘green mobility’,
that is travel by foot, bike or public
transport. These forms of transport
provide marked benefits to the
economy and the environment ...”

“Good public transport is an important
alternative to car traffic. One
prerequisite is good public space so
that people can walk or cycle safely
and comfortably to and from public
transport around the clock.”

“Transportation is the dominant
form giver to urban places, and at
the present time perhaps the most
volatile in terms of what problems it
faces and the choices available to
meet those challenges.”

“Active and public transport must
have good linkage within the city and
beyond the city.”

Mobility and
Permeability

“The desire for a healthy city is
strengthened dramatically if walking
or biking can be a natural part of the
pattern of daily activities.”

“Well-designed urban landscapes that
invite people to walk or cycle daily are
an important part of a healthy city
policy.”
“A good network of connections and
frequent places to stop for informal
breaks also characterize a good city.”

“Street design and its relationship to
the activities that streets connect are
[...] perhaps the most dynamic and
affecting piece in the assemblage
of buildings, lots, blocks, and streets
that determine the quality and
functionality of smaller-scale places.”

“Plan for local facilities with attractive
walking routes. Local hubs to support
healthy lifestyles.”

“Providing the interface between
public and private realms, the edge
of the public space network needs to
both enable interaction and protect
privacy.”

Vitality and
Identity

“Urban areas with mixed functions
provide more activities in and near
buildings around the clock. Housing in
particular signifies good connections
to the city’s important common space
and a marked reinforcement of the
real and perceived safety.”

“Good city space has multiple uses.
It is important to be able to stay and
experience city space, to use it for
both passive and active recreation.”
“It is vital to create city spaces on
human scale, with fine details, good
materials and good street furniture.”

“Much of what urban design is about
is making conscious what everyone
experiences every day so that both
the pieces and the whole of a place
can be noted and communicated,
both to oneself and to others.”

“Lively cities try to counter the trend
for people to withdraw and instead
promotes the idea of city that is
accessible and attractive to all groups
in society.”

“Successfull public spaces are
characterised by the presense of
people, in an often self-reinforcing
process. They typically have animation
and vitality, an urban ‘buzz’.”

Eco-minimalism
and Eco-bling

“If cities are to invite people to walk
and bicycle more as well as to develop
lively and attractive city areas, then
climate between buildings is one of
the most important target areas.”

“Good city space must provide
opportunities to enjoy the positive
aspects of the local climate.”
“A good city [...] provides a worthy
framework to stand in and walk in
during every season of the year and at
all times of day and night.”

“The first aim should be to reduce
wind speed across the neighborhood
and to optimize solar access to all
buildings through considered design
of the layout and landscape.”

“Design decisions have an important
influence in modifying the
microclimate to make spaces more
comfortable.”
“Sunlight penetration into urban
places and inro buildings helps make
them more pleasant places.”
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C. Moughtin
Street and Square

E. Ng
Designing High-Density Cities

Green and Blue
Networks

“Sustainable development places
a premium on the conservation
of natural resources, wildlife and
landscape.” “A direct view of water
from the window or terrace of an
hotel, restaurant or pub adds to its
attractiveness and hence value.”

“Green areas in cities are considered
ecological measures to combat
concrete jungles since plants can
create an ‘oasis effect’ and mitigate
urban warming at both macro- and
micro-levels.”

Connectivity

Moughtin acknowledges the necessity
for public transport in cities to enable
a ‘whole new prospect for the design
of public space’ and because of
environmental sustainability.

“The increase in proximity together
with the increased use of public
transit would help to reduce traffic
congestion in urban centres. However,
these benefits will only be realized
if transportation systems are well
planned.”

Mobility and
Permeability

Moughtin reinforces Jacobs’ theory
of ‘eyes on the street’ as a means
of reducing the potential for crime
through surveyed space.

“Hall (2004) wrote that ‘the short
blocks on through-trafficked streets
[are] ... the ideal for encouraging the
quintessentially urban qualities of
sociability and spontaneity’.”

Vitality and
Identity

Moughtin suggests that the core
activity of urban design is the design
of public realm i.e. streets and spaces.
He also argues that public squares are
the most significant element in the
morphology of a city.

Eco-minimalism
and Eco-bling

“Where new development is necessary
the patterns and construction should
minimize the use of non-renewable
energy sources [...] including the
energy consumed in travel between
activities and also in the operation of
the buildings.”

C. Schittich
High Density Housing

M. Jenks, E. Burton, K. Williams
The Compact City

K. Williams, E. Burton, M. Jenks
Sustainable Urban Form
“… the conclusion is that intensification
can, if not carefully managed, lead to
losses of greenery, but if landscaping
and planting are given priority [...]
and policies are prescriptive about
standards, then losses are not
inevitable.”

“... a sustainable city ‘must be of
a form and scale appropriate to
walking, cycling and efficient public
transport, and with a compactness
that encourages social interaction’.”

“Mixed land uses encourage walking
and cycling, and deter car use ...”

“Traffic links, urban planning
accessibility to public facilities,
building access as well as the layout
and design of green spaces around
and between buildings impact the
quality of the living space and the
social interaction of the inhabitants ...”

“... if fuel consumption and emissions
are to be reduced, there is a need for
policies to promote urban compaction
and public transport.”

“Transport is a key issue in the
‘sustainable urban form’ debate.
Arguments about the effects of urban
form on travel patterns have provided
perhaps the most dominant thrust
to the move towards more compact
urban forms.”

“High building density, which can
allow more open space for recreation
and communal uses, may also help
to establish social interaction and
consolidate the sense of community.”

“High-density housing with
appartment towers often create
social problems due to the lack of
social interaction, the anonymity of
their inhospitable access environments
and the failure to provide adequate
connection to the outer space.”

Jenks stresses that there need to be
equal weight between social and
economic issues in order to improve
the vitality of a place. In doing this,
“the relationship between high density
living and mixed use environments,
and high quality life is examined”.

“... cultural and lifestyle shifts are
crucial in enabling people to live in
proximity with added value, sharing
collective space and facilities.”

“The use of renewable sources in
combination with energy-efficient
technologies can [...] improve quality
of life, while contributing substantially
to decreasing overconsumption of
resources. [...] natural ventilation are
among these technologies.”

“The A/V ration is a key parameter
to in choosing the building form. The
smaller the surface of the building’s
envelope that is exposed to the
elements, the smaller is the building’s
heating energy requirement.”

“The result of ensuring that prescribed
sunlight and daylight standards were
achieved for all dwellings in mixed
developments was that high-rise
pushed blocks further apart, leaving
increasing amounts of open space
between them.”

“Sustainable urban development
emphasizes an integrated
approach, a long-term perspective
and, importantly, builds on active
community participation.”
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A. Ritchie, R. Thomas
Sustainable Urban Design

RIBA Publishing
The Environmental Pocketbook

J. Flint, M. Raco
The Future of Sustainable Cities

S. Coyle
Sustainable and Resilient Com.

R. Francis, M. Chadwick
Urban Ecosystems

Green and Blue
Networks

“Nature not only has aesthetic value
in the city context but also improves
the local micro-climate, relieves
environmental pressures on the city
region and provides mental relief and
contrast for urban dwellers.”

“The positioning of vegetation in
relation to buildings and green
corridors needs to be closely
considered [...] A ‘cooler’ city is one
where light surfaces and vegetation
are combined to create shade, reflect
sunlight and provide cooling ...”

“... parks and green belts can be
framed as contributing to social
sustainability, ecological sustainability
and economic sustainability ...”

Coyle proposes that the best type
of intervention in the landscape
is the use of systems requiring low
maintenance/irrigation. There is
also a suggestion that rainwater
harvesting can be implemented.

“... the effectiveness of green
networks is limited if they are not
actually functioning as a network i.e.
facilitating the spatial movement of
species or materials (e.g. water).”

Connectivity

“Sustainable transport [...] should
promote human health, both mental
and physical, and provide the
opportunity for social interaction and
enriching urban experiences.’

“… the more compact a city, the more
environmentally sustainable it is.”
“Ideal distances from each dwelling:
200m to small open spaces, 300m
to bus stop, 500m to local shop/pub,
800m to large open spaces, 1km to
secondary school.”

“Transport is acknowledged as a vital
ingredient of any credible strategy
for the sustainable city because of
the key role it plays in promoting
economic development, quality of life
and well-being.”

Coyle argues that key objectives
in urban design to create livable
communities should be to
increase transit ridership, increase
development which is oriented to the
use of public-transport and increase
walking and cycling.

Mobility and
Permeability

“… blocks are arranged in such a
way as to enable direct pedestrian
movement to and from important
facilities and amenities including the
centre and public transport routes
and stops.”

“Encouraging residents to walk or
cycle reduces the carbon emissions,
brings streets to life, builds safer
neighborhoods and improves health of
city inhabitants. Ideally, local facilities
should be located within 1.25km radius
from residential neighborhoods.”

Vitality and
Identity

“‘… improving the quality and
attractiveness of walking and cycle
routes, open spaces and play areas as
well as reinforcing community identity
through well-designed signage and
street furniture.”

Eco-minimalism
and Eco-bling

“Reduce the required energy for space
heating by using the orientation,
form and fenestration to make the
most use of passive solar gain [...] the
possibility of overheating needs to be
reduced so that the required energy
for cooling is managed.”

“... envision cities as sites where local
constraints on the development of
low carbon transitions need to be
overcome to lead to the more rapid
development ...”

Low air quality is discussed as a major
environmental issue in urban design.
Like other sources, the systemic link
between poor air quality and longterm health effects is identified as a
significant impact on public health.

“Taking advantage of passive solar
gain reduces a building’s energy
consumption. It also helps to create
enjoyable outdoor spaces.”
“Recommended street spacing is 1.5–
2.5 times the building height for good
natural ventilation and daylight.”

It is noted that green roofs typically
are designed to encourage the
biodiversity of certain animal species
such as birds but can also be used for
ecological engineering. Similarly, living
walls are discussed as a salient means
of effective passive design.

11

Environmental Qualities
This section introduces the environmental qualities that have been
defined through the literature review and will be applied to the model
in a later stage. Also, an environmental qualities diagram has been
created, in the next chapter, for each case study in order to critique
and analyse them with reference to these key qualities.
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Green and Blue Network

Connectivity

Mobility and Permeability

Vitality and Identity

Green networks are the linking
together of ‘natural, semi-natural
and man-made open spaces’.
A successful green network
provides many benefits to the
quality of an urban location.

A connected city is one which
has efficient and usable public
transport,
consideration
of
pedestrian and cycle users, and
effective design for vehicles.
Designing the public realm to be
a pleasent experience increase
connectivity and this can be
implemented in multiple scales
and strategies:

Mobility is essential for one’s
wellbeing. It means that residents
can comfortably access different
activities which enhance their
quality of life.

Effective place-making aims
to create a lively public realm
with a genuine expression of
vitality. Vitality and identity can
only be created through public
engagement. Inclusive design
should consider:

• Effects on wellbeing include
improvements to air quality
• More attractive public spaces
• Area for recreation activities
• Encouraging more active
lifestyles
• Adding the potential for
walkability
Blue networks are essential to
successful integration of the
natural environment into urban
environments.
• Rivers, streams and bodies of
water enhance the visual quality
of an environment
• Risks of flooding are reduced
with successful integration
• Rivers can increase local
biodiversity

• Townscape which is rich in
variety, activity and elicits a
sense of drama - the opposite of
uniform, repetitive environments.
• Navigable street network with
landmarks and focal points
• Mixed-use blocks and/or
different everyday activities
within walking distance (500m
as comfortable limit) of dwellings

• Outdoor public space, shops,
education, healthcare facilities
and cultural buildings.
• Location within walkable
distances eliminates the
dependency on a vehicle. Where
distances are beyond walkable,
cycling or reliable public
transport options are vital.

• Public spaces which are
pleasant are inviting
• Use of active frontages and
windows facing the street
reduces crime and improves
safety
• Mixture of dwelling types and
sizes accommodates needs of
all demographics

Eco-minimalism
and Eco-bling
Eco-minimalism
maximises
user’s comfort whilst minimising
energy consumption per capita.
Eco-bling uses technologies
and solutions which can further
mitigate detrimental effects to
ecology and the environment
caused by building usage,
transportation
and
daily
activities.
• Onsite energy generation
reduces harmful air pollution
and reduces reliance on
unsustainable fossil fuels
• Passive ventilation and cooling
improves comfort in buildings
and prevents ‘sick building
syndrome’
• Vegetation and trees can
reduce air pollutant level and
mitigate urban heat island
effect.
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Case Studies
This section introduces international case studies with varied densities,
climates, street networks, buildings’ typology and wellbeing aspects
in order to benefit from a diverse range of information. Some of the
selected case studies have been visited from the group members who
had a first hand experience of the place.
An environmental qualities diagram (following page) has been
created to examine the case studies and their ability to satisfy the five
environmental qualities.
The sub topics of this section are the following:
4.1 | Copenhagen, Denmark
4.2 | Amsterdam, Netherlands
4.3 | London, United Kingdom
4.4 | Vauban, Germany
4.5 | Kirchsteigfeld, Germany
4.6 | Osaka, Japan
4.7 | Tokyo, Japan
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Does the area and the heights of the
buildings allow appropriate access to
sunlight?
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Do the users feel comfortable?
Is there an energy generation on site?
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Are there streets lined with trees and
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Is it a mixed use neighbourhood?
Are there a variety of public spaces?
Are there spaces for public interaction in
the neighbourhood?
Are the spaces surrounded by active
frontages?
Is there variety in architectural style? How
is the townscape?
Eco-minimalism and Eco-bling
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Is the area walkable?
Are all services within walking distance?
Are all streets and public spaces
overlooked?
Do the fronts of buildings have active
edges on streets and public spaces?
Do the users feel safe on site?
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How is the public transport infrastructure?
Does the street network encourage walking
and cycling?
Do pedestrians and cyclists have priority?
Does the urban form encourage walking?
Does the area aid legibility through the use
of landmarks and focal points?
Is it a navigable neighbourhood?
Is there a diversity of building types and
form?
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Is there a park on site?
Is there a blue network?
What is the percentage and how big is the
green space?
What types of green spaces are available?
Is there an open space within 400m of
residents and easily accessible?
Does the site encourage biodiversity?

Vitality and Identity
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RT

Green and Blue Networks
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Denmark
Netherlands
UK

Germany

Japan

Denmark

Netherlands

UK

Germany

Japan

Superkilen,
Copenhagen

Eastern Docklands,
Amsterdam

East Village,
London

Vauban

Namba Parks,
Osaka

Kirchsteigfeld

Roppongi Hills,
Tokyo

16

4.1 | Copenhagen, Denmark
Copenhagen is Denmark’s capital and its most populous city. It is situated on the coastal
islands of Zealand and Amager and it is linked to Malmo in southern Sweden by the Öresund
Bridge. Copenhagen’s population is 763,908 but its larger urban area has a population of
1,280,371. Since the turn of the 21st century, Copenhagen has seen strong urban and cultural
development, facilitated by investment in its institutions and infrastructure.
Copenhagen has a very good transport system as 750,000 passengers make use of public
transport facilities every day and it is one of the most bicycle-friendly cities in the world. The
bicycles actually outnumber the Danish capital’s inhabitants and about 40% of all working or
studying city-dwellers cycled to work, school or university. The city’s bicycle paths are extensive
and well used, boasting 250 miles of cycle lanes not shared with cars or pedestrians, and
sometimes have their own signal systems – giving the cyclists a lead of a couple of seconds
to accelerate.

Fig. 1 | Aerial view of the chosen site, Superkilen, and surrounding neighbourhoods

The Superkilen project is a brightly coloured carpet of grass and rubber park in Copenhagen
that has been designed for social sustainability and it stretches in 750 metres through the
Nørrebro neighbourhood in the north of the city. It is divided in three zones and it is a true
sample of the cultural diversity of contemporary Copenhagen. The different objects in the
park are meant to represent the 60 different nationalities of the people inhabiting the area
surrounding it, i.e. trees have been brought from China, benches from Brazil, cast iron litter
bins from the UK, and ping-pong tables from Spain, etc.
It effectively uses design strategies for lively public space: visual richness and diversity, public
art and inviting for all users. The project aimed to bring the multiple cultures living in the area
together to form a sense of local community. The buildings around Superkilen are medium
rise, 4-5 storeys, and often mixed-use with residential above commercial and retail units. The
streets are easily accessible with pedestrian and bicycle priority and with strong sustainable
transport infrastructure.

Fig. 2 | Bird’s eye view of the pink public space

Fig. 3 | Bird’s eye view of the grey public space
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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• A unique identity is visually communicated across the site
through its materiality. The public space is immediately
recognisable and distinctive in its colour and texture. Users
are encouraged to stay in the space.
• Outdoor furniture and exercise amenities encourage
residents to use the park for many different exercises.
• A community space which is used by the many different
cultures that live within the area.
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streets and makes several blocks more walkable.
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• The park is 0.75km in length and accommodates a green
corridor along a majority of the site.
• Generally, a limited amount of vegetation and trees.

• There is a considered approach to landscape design as
a means of incorporating vegetation and shading into the
public realm.

N/A
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4.2 | Amsterdam, Netherlands

The capital of the Netherlands, Amsterdam is a historic coastal city which has in excess of
100km of canals that forms its defining blue network. The city’s population is 844,000. Historic
population growth has been supported by immigration by the city’s academic and cultural
importance, resulting in a robust economy and reputation as an internationally significant
city.
The city has excellent public transportation systems and even utilises its blue network as a
means of movement; canal boats can be used to navigate to destinations which would be
too far for walking or cycling.

Fig. 4 | Aerial view of the chosen site, Eastern Docklands, in Amsterdam

Beginning in the 1980s, the Eastern Docklands project has been consisted of regeneration
programmes to create new housing and mixed-use developments in a previously industrial
part of Amsterdam. The site is comprised of coastal land and multiple islands which are
connected by bridges. Individual plots are sensitively designed for the physical context and
are positioned in a street network that is highly permeable.
Pioneering a new sense of community in the neighborhoods which comprise the Eastern
Docklands has also been a key design objective. Public spaces are clearly defined, and private
spaces for residents are also part of many of the dwellings on the islands. The blue network has
also been used not as a design constraint, but as a feature which gives shape to a townscape
that is both navigable and sensually intriguing.

Fig. 5 | Bird’s eye view of the chosen site

Fig. 6 | Closer look of diverse buildings’ facades
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.

21

MA

RK

RANSP
ORT

IN
CA
L

PO

LA

FO
A
VIG
A
N

IVI

TY

ECO
AN MINIM
DE
CO ALISM
-BL
ING

RENE

WABL
E

VE

NT

KA
BI
L

ILA
TIO

RI

O

IC

E

GR

HT

IG

WN
TO

CH

YL
DA

A
SC

PE

S

&

S
PACE
EEN S

AL

T

ES

ENER
GY

N

AT
E

GH

MI
DE XED
VE US
LO E
PM
EN
T

GREENERY

M

IT

Y

VITALITY
AND
IDENTITY

W
TO

TION
A
T
N
E
ORI

LI

W
AL

TS

ND

PUBLIC
T

CT

N

• Plan form of dwellings is narrow and deep, however good
environmental design has mitigated detrimental effects
such as lack of passive ventilation and daylighting.
• Reduction in vehicle use and pedestrianised/water
oriented means of transport, results in lower air pollutants
i.e. higher air quality.
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Fair/Good

• Sensitive design which has considered the area’s cultural
and architectural heritage whilst developing considered
interventions where beneficial.
• The facades of dwellings are aesthetically unique and
form visually dramatic patterns along the streetscape whilst
also reinforcing that the public realm is surveyed space to
pedestrians.
• The project addresses social aims and reverses the trend
of upper income families relocating out of the city.
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• Blocks are designed to be a walkable scale.
• Routes through the docklands between residential,
commercial and cultural functions are efficient.
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Fair

• The individual islands which comprise the area are
connected with pedestrian bridges which form a walkable
route between public spaces.
• There is visual richness in the facades of blocks - providing
each piece of the public realm with a unique identity as part
of effective placemaking.

ITY
ERS
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Good

• Canals run throughout the site. Java Island residences
have high levels of boat ownership. The relationship to the
water is sensitively used as a design criteria.
• Within the courtyard blocks there is green spaces used
by residents. These form a green network within the
development.

22

4.3 | London, United Kingdom

A city which has historically been an international economic, cultural and political centre,
London has a population of 8.7 million. The expansion of the city has over time resulted in
a culturally and demographically diverse makeup of areas, but has also led to a disparity in
economic and social conditions and an inequality in quality of life.
An issue which London is currently negotiating is the method of delivering sustainable
development whilst safeguarding socioeconomic opportunity and wellbeing to all of its
residents. East London is an area which was historically an industrial hub, but is now mixeduse. It is currently undergoing significant changes in its demographic makeup, in part due to
economic regneration through projects such as Canary Wharf and the Docklands regeneration.

Fig. 7 | Aerial view of the chosen site, East Village, in London

The East Village was constructed as part of the 2012 Olympic Games site in East London.
The masterplan for the area aimed to socially and economically regenerate the areas which
would host the events by provision of new facilities, dwellings and commercial uses such as a
shopping centre and transport hub.
The project also has a holistically implemented green and blue network; the olympic park
has positioned blocks within a larger green space and then defined the public and private
spaces. Notable ecology and environmental benefits have also been achieved in the project
as part of its sustainable design principles.

Fig. 8 | Bird’s eye view of the buildings

Fig. 9 | Eye level view of a building
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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Fair/Good

• Dwellings are arranged in perimeter blocks. Plan form
allows for daylight to reach all apartments and for passive
ventilation.
• The dwellings integrate photovoltaic cells and rainwater
harvesting.
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Fair

• The Olympic Park was repurposed as a public park following
2012. Facilities such as the velodrome, handball arena and
aquatics centre are now open for public use. There has been
criticism directed at local authority and government for
failing to deliver all of the social and economic aims of the
scheme.
• The project may also fail to integrate a consideration of
the area’s heritage and collective memory to produce urban
space which is usable by the existing demographics.

GR
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PER

Fair

• Different functions are arranged at distances beyond
comfortable walking range.
• The Olympic Park is positioned approximately 800m from
some dwellings. This distance is however mitigated through
the integrated of open green spaces around dwellings.
• There are some mixed-use blocks such as shopping centre
and hotel and recreational facilities.
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ERS

Good

DIV
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• There are multiple public transport connections (Tube, DLR,
buses) within walking distance of dwellings and commercial
spaces which provide further connections to other parts of
London and international airports.

N
GREE

Fair

• Several species were relocated from the site (smooth
newts, toads, lizards). Loss of biodiversity in the local area.
• Planting of trees (4,000 across site) and vegetation in
Olympic Park and open green spaces.
• Intervention of River Lee to run throughout the site,
eventually feeding into River Thames.
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4.4 | Vauban, Germany

Positioned close to the border between France and Southwest Germany, Freiburg is a city
bordered by mountainous geography with a population of 226,000. Although a relatively
small city, it is well connected by a rail service to other German and European cities. The
closest large city is Frankfurt, 120km Northeast. Freiburg is a city that has operated a reliable
public transport system which has reduced car reliance; its smaller size block layout also results
in good walkability.

Fig. 10 | Aerial view of the chosen site, the Vauban community

Vauban is a sustainable community which has used inclusive and participatory design in its
development. Regeneration began in the 1990s - the site was comprised of poor quality
housing. Although it is a scheme which implements many strategies for eco-minimalism
and ecological design, social and economic sustainability has been a priority of the project;
designers and planners engaged the existing residents in the design process. The creation of
600 jobs in the city has also delivered economic targets. Connectivity is also highly efficient
and well designed. The plan prioritises walkable blocks and locates essential amenities within
comfortable distances of dwelling clusters.

Fig. 11 | Bird’s eye view of the buildings

Fig. 12 | Closer look on a shared surface street
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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• Public energy and heat are generated by a highly efficient
woodchip-powered combined heat and power generator
connected to a district heating grid.
• Organic household waste is treated with an anaerobic
digester. A unique ecological sewage system.
• Grey-water is cleaned in biofilm plants and returned to
the water cycle.
• 42 building units are of the Passivhaus standard, consuming
under 15 kWh/m2a.
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• Community engagement by integrating functions such as
schools, nurseries and supermarkets within walking distance
of resident’s dwellings.
• There is a local economy which is supported by goods
produced in Vauban; two examples are a farmer’s market
and wine distillery.

PUBLIC
T

ITY
ERS

• Shops and offices are located on the ground floor of the
apartment buildings, allowing residents easy access, on foot
or bicycle, to their daily needs, so that ‘no supermarkets will
be constructed on green meadows’.

DIV

Exchellent

• The street network is efficiently arranged and optimised
for active mobility and walkability.
• 57% of households switched from vehicle ownership to
none and 70% of households do not own a vehicle.
• Each dwelling is within walking distance of a tram station
when travel beyond a walkable distance is required.

BIO

Exchellent

• Functional green space, used to cultivate crops and
produce food, is a demonstration of the project’s holistic
ecological design. There are a total 3,800 privately owned
allotments.
• Blocks are adjacent to open green space, with adequate
canopy cover to shade in the summer climate.

28

4.5 | Kirchsteigfeld, Germany

The capital of the federal state of Brandenburg in East Germany, Potsdam has a population
of 167,000 and is a city which has political and academic significance in the country. Potsdam
is well connected to other cities; it is approximately 25km Southwest of Berlin and typical rail
transport between these two cities is under half an hour.

Fig. 13 | Aeria view of the chosen site, the Kirchsteigfeld community

Kirchsteigfeld, in Potsdam, Germany is a large scale housing scheme which re-housed 5,000
residents who were previously living in low quality or unsuitable dwellings. Placemaking has
been used to create a community made up of transplanted families and residents. The
masterplan unites three neighborhoods with a centrally located square with local amenities
such as a church and shops. Public recreation space is also accessible to the majority of
dwellings by walking. A park, also, is located on the East side of the site covering approximately
8 acres and is positioned next to the forest adjacent to the site.

Fig. 14 | Bird’s eye view of the green public space

Fig. 15 | Eye level view of an open public square
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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Good

• Urban passive cooling and climatic design is evident in the
masterplan.
• Vegetation in the public realm provides evapotranspirative
cooling and also shading in the summer.
• Small green spaces at regular intervals would also provide
a cooling effect in summer.

ED
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• Provision is made for public spaces which are spread
throughout the scheme plan. These are crucial to engaging
the formation of a new community through shared spaces.
• The relatively lower density has resulted in a lack of
commercial activity and economic viability for services. Up
to one in three shop units are vacant with residents having
to travel beyond walkable distances for necessary amenities.
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• A central route through the development is connected to a
park. Space syntax would show this as the most connected
route on the site hence residents across Kirchsteigfeld are
within walking distance to outdoor open space.
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Good

• A walkable block size results in a townscape which is
designed at the human scale.
• Residents can travel between dwellings and to public
space with ease and in pleasant environments.
• Landscape design is arguably a key part of the connectivity
in Kirchsteigfeld; the most direct routes for pedestrians
between spaces are often on winding paths through the
green spaces and adjacent to the blue network.
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PUBLIC
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• The development has used public green spaces at
walkable intervals around the site.
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4.6 | Osaka, Japan

Osaka is the second largest city in Japan after Tokyo. It has a population of 2.7 million which
has historically decreased since the mid-20th century due to residents moving to lower density
suburban neighborhoods. The city has a metro system which is often more convenient than
use of private vehicles.

Fig. 16 | Aerial view of the chosen site, Namba Parks, and its relation with the surroundings

Namba Parks is a mixed-use commercial development which uses interesting and unique
streetscapes to invite visitors and encourage a lively public realm with activity. Texture,
materiality and variation in street direction and curvature result in rich sensory experience
when navigating the public realm.

Fig. 17 | Bird’s eye view of the different levels on site

Fig. 18 | Bird’s eye view of an open public space
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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Good

• The built form features overhangs and cavernous spaces
carved out of the facades of blocks. This will also generate
controlled wind movement through the public realm.
• There is a resultant cooling and shading effect which is
effective in summer.
• There is onsite food production in the form of rooftop
gardens.

PUBLIC REALM
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Good

• The project is mixed-use, retail, offices and green public
space. The unique architectural form attracts visitors and
multiple functions and results in an inclusive design for a
diverse demographic of users.
• The site encourages shoppers to ‘combine their shopping
with an experience of nature’ thereby resulting in more
visitors and more activity in its public realm. There are up to
250,000 visitors on busy weekends which would suggest a
lively public realm.
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Poor

• From the plan form, a variety of landscaped routes can
be identified throughout the curved buildings within the
development. In spite of this, there is only a limited number
of points at which pedestrians can enter and exit the public
realm, with the exception of store fronts, the spaces have
turned their backs on the public realm which surrounds it.
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• There is a local metro station specifically for Namba Parks
and the site is adjacent to major roads with public transport
services.
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• Rooftop gardens and green spaces will support certain
flora and fauna, however there is no connection to a wider
scale green network which would increase the city’s urban
ecology or biodiversity.
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4.7 | Tokyo, Japan

Tokyo is the political, economic and cultural hub of Japan. Including the low density suburban
districts which surround it, the city is the most populous in the world with 38 million residents
living within 13,500 sqkm of metropolitan area. The city itself has a population of 13.6 million
and an average density of 62ppH, however, central distrcits are higher. Tokyo currently has
environmental issues which are present in many vehicle-dominated urban environments. The
city’s urban heat island effect and low air quality are detrimental to wellbeing; local authority
policy is now being implemented to mitigate these.
The Roppongi district of Tokyo is an affluent and centrally located mixed-use area. Due
to its proximity to Tokyo’s most economically vibrant business districts, many international
companies occupy offices in the district. Cultural activity, including theatre and nightlife, are
part of Roppongi’s heritage and character.

Fig. 19 | Aerial view of the chosen site, Roppongi Hills, and its relation with the surroundings

Roppongi Hills, Tokyo is a high-density mixed-use scheme that integrates eco-minimalism
and eco-bling strategies within the urban design and architectural design of the site. Energy
consumption is lower compared to traditional high-density office space and dwellings. This is
achieved through use of passive ventilation and summer cooling, reduction in vehicular use by
residents and workers due to multiple uses within walkable distances and adequate amounts
of green space onsite.
Although a prestige project, which has received criticism for prioritising amenities for affluent
residents, Roppongi Hills is environmentally sustainable and ecologically beneficial.

Fig. 20 | Bird’s eye view of a public green open space

Fig. 21 | Eye level view of a public open space
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Green and Blue Network

Connectivity

The areas in green show the existing green network of the place.

The yellow lines show the existing street network of the place,
the orange points are the bus stops and the pink line shows the
train/tram network.

Mobility and Permeability

Vitality and Identity

The areas in red shows active frontage in relation to the grey
parts which are the built forms.

Residential buildings are indicidated with blue, commercial
with purple and non commercial with green. Areas in red and
buildings in yellow establish the identity on site.
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• Use of vegetation and trees for improving climatic
comfort. Reduction of 1-3o C in ambient air temperature.
• A district heating and power network which uses gas
...
cogeneration to meet the heating requirements.
• Use of a rainwater harvesting system to provide
greywater.
• PV Cells on roofs.
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Exchellent

and public green space. Additional
• Cultural attractions, a cinema, hotel and a television
studio are also present.
• A community of volunteers who maintain the rooftop
gardens on the buildings is one of the social benefits
cited by the developer.
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• Mixed-use retail, commercial office space, apartments
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• Users report confusion when navigating public realm, with
few routes between functions at ground level.
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Good

• Rich sensory experience, embodied through foliage,
variety in the streetscapes and removal of vehicular traffic
is evident.
• The Mori Tower is positioned on the site as a visual focal
point and landmark.
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Good

• Ample green space through the public realm and rooftop
spaces.
• Presence of semi intensive green roofs encourages wildlife
and benefits ecological biodiversity.
• Improvement in air quality from vegetation.
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Design Principles
This section introduces a summary of design implications that have
been identified after the analysis of the cases studies and the litearure
review. Each of the five design principles is being analysed with average
figures and key diagrams. More best practice examples have been
included here according to each environmental quality.
The sub topics of this section are the following:
5.1 | Green and Blue Networks
5.2 | Connectivity
5.3 | Mobility and Permeability
5.4 | Vitality and Identity
5.5 | Eco-minimalism and Eco-bling

5

5.1 | Green and Blue Networks
Green space is particularly important in highly dense
urban areas. It should be an essential part of the city
and the site planning. Vegetation contributes to the
urban dweller’s wellbeing, mental and physical health.

Singapore has been chosen as a best example
of incorporating nature into the Asian dense built
environment as it is characterised ‘a city in a garden’.
Nearly half of Singapore is under green cover, which is
not only aesthetically pleasing but it is also good for the
air quality and the sun shading.

Blending vegetation with the city helps soften the hard
edges of the built-up environment and provides the
residents with breaks, pockets of relaxation, from the
bustling urban life. The strategy is to make nature part
of everyday life with the introduction of widespread
greenery, the development of better accessible green
places, and creation of spaces to allow residents to
be near nature. Individuals and social groups attach
different meanings to green space, and experience
differently the wellbeing benefits.

Less dense areas such as Vauban and Kirchsteigfeld also
demonstrate the effective use of green open space
and vegetation along the borders of the buildings.
Vegetation can be used as summer solar shading,
it helps to screen noise and evergreen vegetation
can reduce wind speeds in winter. After reading and
Fig. 1 | Green network in the centre of Singapore

analysing best examples we concluded to the principle
that the distance allowance between trees should be 5
to 8 meters depending the street size and type.

From the case studies and the literature review, it has
been identified that the minimum percentage of open
green space in relation to built form is 15%. This figure
allows for a balance between achieving sustainable
densities that are also environmentally responsive.

8m

5-

15%
Fig. 2 | A street in Singapore showing the effective use of planting
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5.2 | Connectivity
Good cities are collections of good neighborhoods,
good blocks and good sites, linked in a functional and
attractive manner. Thus, a good transportation network
is essential to a city’s wellbeing. Public transportation
should be integrating in city’s land use to increase
connectivity. The metro network, in major cities, enables
commuters and visitors increasing access to a greater
number of local places but it also needs to be linked
to other greener modes of transportation such as zero
emission busses, bicycles, and pedestrian networks in
order to be most useful.

Good pedestrian networks are essential to the urban
environment, providing users access to sites and within
developments. Likewise, small-sized blocks with a dense
street network, with accessible paths and sidewalks can
help create a more livable and sustainable community.
Shaded pedestrian walkways, also, encourages people
to undertake short trips on foot and for this reason a
city’s green areas and trees canopies are an advantage.
On the other hand, focal points and landmarks make
the city more user friendly to residents and visitors. The
directness in a city is a key element in its design. People
of all ages and abilities need to have easy access, clear

Vauban and Copenhagen have encouraged these

navigation, and close proximity to points of interest.

Fig. 3 | Cyclists in Copenhagen
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cleaner forms of commuting by developing cycling
networks and having bicycle parking facilities at transit
stations. The reduction in the need of vehicle travel can
enhance also city dweller’s experience and this can
be achieved through the development of mixed land
uses, smaller blocks, ground floor activities and close
proximity in public facilities. Vauban is a very good
example of this.

Fig. 4 | Bicycle and tram are the two major means of transport in Vauban
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5.3 | Mobility and Permeability
Living in a dense, populated neighbourhood that is
almost self-contained serving a full range of amenities,
with basic goods and services, as well as schools and
recreation areas, within reachable distances, can add
to the pleasure of city living. Neighbourhoods that
have been developed taking into consideration the
hierarchical distribution of the population, land uses,
open spaces, and infrastructure, provide a unique,
high-density, high-liveability experience.
Thus, the block size and the street network has influence
on the mode and frequency of city dweller’s trips. A
more connected grid, instead of disconnected, cul-desac, and superblock networks, is relating to permeability

City inhabitant’s sense of security and safety plays an
important role in enjoying city’s quality of life. High
density cities tend to be portrayed as unsafe places but
this is not always true. ‘Eyes on the street’ and active
frontages of buildings on streets and public spaces
can keep the community safe. Mixed-use blocks and
buildings with 24/7 continuous stream of activity life
and people can enable residents to feel safe.
Connecting residential common areas with the street
and other busy places makes allows the users to see
what is going on from their window and this offers
effective surveillance of the area.

and legibility of pedestrians and cyclists.

Also, making the building edges active to the street
adds life, participation and vitality to the public realm.
From the precedents, it has been identified that the
majority of the activity happens on the ground floor and
when the users feel safe, this increases the pedestrian
footfall in the neighbourhood and boosts the local
economy. The ground floor works symbiotically with the
surrounding sidewalks and public spaces when there
is a good urban neighbourhood plan. The continuous
network of pathways and the experiences that provide
to users are active, safe, comfortable and engaging.

Ease mobility refers to the directness of links and the
density of connections in a street network. Short links,
numerous intersections, and minimal dead-ends
create accessibility and connectivity in the urban
environment. Also, often intersections and smaller block
sizes contribute to lower driving speeds and reducing
the chance of a pedestrian hit by a car.

Fig. 5 | Active ground floor frontages in London

1000m
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bus stop
250m
small open space

active frontage
Fig. 6 | Shanghai’s active street
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5.4 | Vitality and Identity
Public space is only as good as it is usable. Cities need
more usable, engaging, vibrant and accessible open
spaces as they are the lungs of a city. They open up
the dense urban fabric and let it breathe. And as it has
been identified from the literature review, the identity
and the perception of open spaces in highily dense
cities are notably important in providing users with a
sense of belonging.

Urban regeneration should encourage the multiple
uses of land and allow the land to be used in different
ways for different purposes. The mixed-use community
should optimise street vitality, legibility, pedestrian
routes and security in order to integrate the area into the
wider urban realm. Also, urban regeneration promotes
functional, demographic, and aesthetic diversity.
A multifunctional site that includes residential,
restaurants, cafes, offices, hotels, cultural and
entertainment facilities, etc., can be kept busy both day
and night.

A dense populated city should not be packed with highrise buildings, it should have a variety of high-rise and
low-rise buildings in order to give character to its skyline
and reduce the sense of being in a packed environment.
Mixed-use developments with open green spaces in
and around the neighbourhoods can help the residents
to feel relief and not overwhelmed from the concrete
jungle and will also create a friendlier size community.
Blocks with low-rise structures, i.e. schools, community
and sports centres, when are juxtaposed with high-rise
residential towers are making the built environment less
harsh. They reduce the sense of crowdedness that can
make living uncomfortable.

Eastern Docklands in Amsterdam is a good example

Fig. 7 | Aerial view of Java Island’s diverse urban fabric, Amsterdam

offering both functional and aesthetic diversity. The
land was divided into smaller parcels, each planned
by a different team and designed around anchors of
buildings or public squares. Different architectural types
have been introduced there and many amenities and
types of buildings such as library, music hall, conservatory,
offices, hotels, restaurants, retails, and housing, made it
truly mixed use.

Residential
Retail
Office
Fig. 8 | Aerial view of Xintiandi area in Shanghai
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5.5 | Eco-minimalism and Eco-bling
It has been proven that cities and nature can exist
in harmony and co-prosperity. Sites should maintain
their inherent nature, their topographical features,
the land slope, existing waterways, existing trees,
whenever possible or if not should be located in the
close surrounding area. Sustainable communities are
healthy communities, and sustainability needs to be
considered in both site designing and planning and in
building construction.

On the other hand, greenery and the open green spaces
should be taken into consideration when dense plots
with buildings are being constructed. In order to bring
back nature to the urban area, smaller plots should be
consolidated into an extensive site and some high-rise
buildings need to be created in favor of leaving open
space at ground level. Covering areas with planting can
also mitigate the heat island phenomenon. Also, the
underground area should be utilised in order to restore
greenery and water systems in the cityscape.

Buildings and developments should be built in a way
that help the environment to be kept clean. They
should not affect the water and air quality. They should
consider their effects on the local climate and the
local context as well and not only on the immediate
site. Solar heating and passive ventilation also can
cut down operational costs and CO2 emissions. The
Changning District of Shanghai is a good example of
this, setting a target to reduce 50% CO2 emission by
2020 and it goes towards of becoming a pilot lowcarbon district. Low-carbon areas potentially enable
sustainable economic activities, enhance the wellbeing
of their inhabitants and provide valuable infrastructure
for future generations.

Vertical redevelopment, creation of high-rise buildings,
in a downtown area, when combined with different

Fig. 9 | View of Mohri Gardens in Roppongi Hills

vertical uses such as residence, workplace and
recreation, can increase building’s energy efficiency
and smoothes energy use. Concentrated living also
in city centres promotes the restoration of nature to
neighboring areas. Roppongi Hills in Tokyo is a good
example of this.

Fig. 10 | Green strategy in Vauban
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Conceptual Model
This section introduces the development of the grid in accordance with
the urban design theories and referencing key theorists. The grid will
then be applied on a test location anywhere in the world.
The following diagrams indicate the development of a 800x800m
area that has been evaluated in terms of the five design prinicples.

6

Initial Hierarchy

Green and Blue Network

Transport Network

The initial hierarchy shows the most important spatial
relationships between public green space, dwellings,
commercial functions and key routes. This relationship is given
priority to achieve a highly walkable environment. Planning
different uses within close proximity to each other and on
attractive routes (Barton 2002) benefits public health by
encouraging walking and cycling as a natural part of daily
life (Gehl 2010). Mixed-use has been shown in planning the
relationship between high-rise residential dwellings (blue)
and commercial blocks (orange). Also, a pedestrianised
core with open green space and commercial uses has been
introduced with the outskirts reserved for low-rise residential
neighbourhoods.

Green spaces are positioned accross the site so that every
dwelling has access to a park or green area within 300m
(a very short walk of under 5 minutes). The formation of a
green network across the city aims to improve air quality and
benefit the context biodiversity. Desire lines are used so that
these green spaces are on the busiest routes - enhancing the
public realm’s quality and attractiveness and encouraging
walkability and pedestrian activity.

Four metro stations (red) are located so as to serve each
quadrant of the plan. This results in every user having
walkable access to the city metro system and to travel
without reliance on a private vehicle. A simple road network
(blue) has been derived from the block dimensions and initial
grid. The centre of the model is a pedestrian-oriented zone
which uses traffic calming to prioritise pedestrians over road
traffic. This zone surrounds landscaped and green public
space at the plan’s core.
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Land Use Diagram

Street Network and Walkable Blocks

Blocks Pattern

After analysis of western planning policies and literature
review, a quantity of accommodation area for each function
was applied to the conceptual framework. Mixed-use blocks
are used as a strategy to encourage a walkable city and
active mobility (Williams et al 2000, Gehl 2010).

Major routes through the site are drawn in red, these are
intended to be wider road surfaces such as boulevards which
have defined lanes for cars and bicycles to increase safety.
The street network has been adapted so that blocks are still
no larger than 120m x 80m (to ensure a walkable and easy
to navigate townscape) but are appropriate sizes for the
positions of functions identified in previous diagram.

The block plan has now been defined in relation to street
widths and the public spaces. Consideration has been given
to the central public spaces so as not to become isolated in
a traffic island effect.
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Land Use Blocks

Blocks Coverage

The land uses that identified and spatially arranged in a
previous diagram, have been applied to the block pattern
diagram to allocate functions to the concept model. Yellow
blocks are mixed use retail and residential, positioned on
the most connected streets with highest footfall to deliver
an economically sustainable retail economy. Public buildings
are outlined in orange and are dispersed to provide variety
in the office and cultural spaces in each zone.

Floor area is calculated for each block based on general
principles of percentage land coverage of plot size. Lower
land coverage, 40% of plot size, is required on the mixeduse, retail and commercial blocks so that there is more open
space for residents and workers and 60% of residential plot
sizes has been allocated for residential buildings. Also, the
colour scheme is following a hierarchy from the biggest
space (red) to the smallest (blue).

The conceptual model which is a synthesis of case studies and
literature findings has evolved from a series of initial design
diagramming. This initial process for resolving a scheme that
provides 800ppH density and achieves the identified criteria
for wellbeing has been continually evaluated against the
five design criteria identified. This process encourages critical
development of the concept model to reach a framework
which satisfies these criteria.
The diagrams produced for the conceptual model began as
the grid like division of an 800m x 800m plan into a uniform
8x8 grid. This division is a suitable size for walkable blocks
(Ritchie 2009) and is used for an illustrative allocation of
required functions in divisible 10,000sqm blocks. The first
concept diagrams consist of an initial hierarchy layout, green
and blue network, and transport network. And then the grid
starts taking form with the introduction of peremeter blocks,
land uses priority and street network.
The wellbeing concept was based on theories of mobility,
permeability, vitality, identity, sustainability, walkability,
traffic calming and accessibility and referring to key
theorists, this basic grid was formed that has been evolved
through the different stages and concepts. This model will
then be tested on a real location somewhere in the world
in order to understand if it can still achieve its qualities on
a real environment with high density, context and cultural
constraints.
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Site Context
This section demonstrates the application of the environmental
qualities in the density of 800pph on the test site in Shanghai, China.
The sub topics of this section are the following:
7.1 | Introduction to the Site
7.2 | Site Information
7.3 | Existing Space Syntax Analysis

7

7.1 | Introduction to the Site

Pudong Area
Pudong, Shanghai is a centrally located district within the city that is East of the Huangpu
River and is the location of the city’s globally significant economic district and international
airport. Pudong has a population of over 5 million people (a quarter of the city’s total
population) and an area of 1,210 square kilometers. This makes it the most populous district
in Shanghai. Although an economially and culturally significant area in Shanghai, if not
China, the district does face environmental challenges that are present in many urban
environments which have increasing intensity of land use. These include low air quality and
the prevalence of harmful pollutants, the necessity for more public green space and a high
reliance on private vehicles for transport.

SITE

The test site chosen is the ‘Weifang’ development a 64 Hectare development in Pudong,
approximately 2.5km South-East of the city’s financial district. The Weifang community
development is at present a medium density residential site, comprised of ten gated
communities and a public space for residents called the ‘Love Romance Court’. The existing
urban scheme is very uniform with little variation in architectural style or the sensory
experience in the public realm, resulting in a site which is lacking in vitality and activitiy.

SHANGHAI
FINANCIAL
DISTRICT

Shanghai
Financial
District

Shanghai
PUDONG
SPORTS PARK

Pudong
Sports
Park
PROPOSED
SITE

SITE

Century
Park

China
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7.2 | Site Information
This site has been selected as the basis for our application of the conceptual model as
the environmental criteria identified earlier are all effective in tackling the environmental,
ecological and social issues present in Weifang and in Shanghai. A SWOT analysis identified
that there is excellent potential to regenerate Weifang and improve the wellbeing of
residents through use of existing transport networks, green spaces, landmarks and the
economic context.

Strengths

Weaknesses

Location - close proximity to Shanghai’s
financial centre, an economic hub of
international significance. Also, in close
proximity to Huangpu River and adjacent
to the Zhangjiabang stream.
Connectivity - Close to Century Avenue
Station. There are 4 metro lines to central
areas of the city and to the international
airport.
Economy - Shanghai is a global financial
centre, location of many international
companies and has a highly regarded
academic base and scientific industry.

Density - Very high density, low-quality
housing as existing. Also, high density
developments leading to reduction in living
conditions.
Climate - Local climate is difficult to design
for with passive strategies.
Environment - Air pollution from vehicle
emissions (CO2, NOx, smog).
Residents - Disparity in income between
suburban and central residents.

Opportunities

Threats

Transport netork - Utilise existing transport
services to attract visitors.
Demographics and inclusive design appeal to the many different communities
in the city and migrants from other countries.
Active lifestyle - create spaces which build
on the Chinese culture of morning exercise
and yoga to encourage active lifestyle.
Context - Use physical context to create
interesting views and more visually attractive
public spaces.

Site - People moving to more desirable and
affluent areas of Shanghai. Also, flooding of
the site.
Economy - City becoming too expensive for
residents to live in.
Transport - National reliance on private cars
- car usage per capita is increasing.
Demographics - Aging population resulting
in demographic shifts and changes in social
makeup of Shanghai and poor community
engagement.

Fig. 1 | Existing Communities on site
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7.3 | Existing Space Syntax Analysis

The space syntax has identified the most connected routes on
the site which will be integrated into the conceptual model’s
street network proposals. The main road which runs West-East
along the site is the most connected and the route with the
highest levels of vehicular traffic and pedestrian footfall. This is
supported by the existing public transport services; many bus
routes are along this road and serve the Weifang developments
by connecting to other parts of Pudong including the financial
district.
Our conceptual model would propose that pedestrianisation
of some streets would be done to routes which are blue and
green, as this would benefit pedestrians and encourage more
activity and vitality on streets currently vehicle dominated,
whilst ensuring that traffic shaping and calming does not have
a hugely detrimental effect on the existing connectivity.

Connectivity
High

Fig. 2 | Space Syntax diagram

Low
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Space Requirements
This section introduces the spatial standards for a variety of uses as
defined by the Chinese Planning Bureau and many Chinese Planning
Policies.
The total amount of each use will then be summarised and the spatial
implications of this will be discussed in the next chapter where we will
apply them to the test location.

8

Building Type

Standard Area (m2)
per 1000 People

Required Area (ha)
for 51200 People

600-1200

4.1

60-80

0.4

100-200
200(indoor), 400(outdoor)

0.8
3

20-30
60-80
10-20

0.1
0.3
0.08

40-130
85-150

0.3
0.5

Education
Nursery
Kindergarden
Primary School
Secondary School

Medical
Clinic

Community
Cultural Activity Centre
Sports Centre

Services
Bank
Post Office
Police

Municipality
Town Hall
Administration
Table 1 | Area Requirements

Residential

Table 2 | Accomodation Requirements

Based on the above, supporting services and the need to accommodate the
population total land requirement for each use were calculated in the next
chapter.

Land Type

Standard Area (m2)

Required Flats
for 51200 People

34
45
56
68

3480
5500
6000
5500

Land Occupation (%)

Residential Area
Appartments
Public Buildings
Roads
Green Space

45-60
20-32
8-15
7.5-15

Table 3 | Land Occupation Proposal

Building Type

Flats
1 Bedroom, 2 People
2 Bedroom, 2 People
2 Bedroom, 3 People
3 Bedroom, 3 People

Various spatial standards relating to residential areas were collected. These
included green space standards, required housing mix and minimum dwelling
sizes. Standards, also, relating to necessary supporting services such as primary
schools, clinics and sports centres were gathered. These spatial standard
helped guide the overall land use distribution.
Certain elements of the standards such as parking was not possible to be
developed properly within the time frame of the project but some parking
spaces were allocated along the main routes and there is the idea of having
underground parking in the residential and mixed-use buildings wherever
possible. Many chinese buildings have already implemented this.

Density (%)

FAR

28
25

1.5
3

40
35

2.5
5

Residential
Multi-Storey (4-6 floors)
High-Rise (7-10 floors)

Business / Offices
Multi-Storey (4-6 floors)
High-Rise (7-10 floors)
Table 4 | Density and FAR Proposal
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Final Model
This section introduces the final grid layout and the final proposed
masterplan for the test site in Shnghai, China.
The sub topics of this section are the following:
9.1 | Grid Layout
9.2 | Proposed Master Plan
9.3 | Space Syntax
9.4 | Permeable Community
9.5 | Townscape

9

9.1 | Grid Layout

Building Type

Required
Area (ha)

Residential

106.8

SOHO

9.17

Retail

9.6

Commercial

9.7

Education

9.6

Medical

2

Community

2

Services

2

Community

Municipality

2

Services

Green Space

18.5

Streets

9.6

Residential
Small Office Home Office
Retail
Commercial-Offices
Education
Medical

Municipality
Green Space
Streets
Fig. 1 | Grid Layout for 800pph
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9.2 | Proposed Master Plan
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9.3 | Space Syntax

...

Connectivity
High

Fig. 2 | Space Syntax diagram

Low
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9.4 | Permeable Community

Fig. 3

Fig. 4

Land Use Map
Residential

Fig. 5

Density Map

Active Edges

Highest Density

Active Edges

Retail+Commercial+Residential
Retail+SOHO+Residential

Green Space
Lowest Density

Retail+Public Building
Retail+Commercial
Primary and Secondary School
Nursery and Kindergarden
Public Building
Public Building+Residential
Municipality and Services
Green Space

The purpose of designing the density in such a way, is to
provide the highest density, along the north of the site in
order not to block the sun penetration into courtyards
and lower buildings. Although, a landmark is placed in the
pedestrianised centre in order to give a sense of direction in
users. Also, moving away from the main vehicular axes, the
residential areas become slightly less dense and allow the
units to have more space available. Thus, a wider range of
people, families not only singles and couples, will be attracted

The blocks around the site have been designed in such a
way that active frontages were overlooking public streets
and open spaces. This achieves a high environmental quality
in terms of safety and vitality. The mixed use blocks with
residential, commercial and retail units offer opportunities
for 24/7 passive surveilance because people will enter and
exit these units throughout the day and night. According to
Gehl, the activation of blocks improves vitality of the street
and the area because people will not be afraid anymore to

which will aid in the creation of a more diverse environment.

walk out of their homes.
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Fig. 6

Fig. 7

Open Green Spaces Radius

Fig. 8

Retail Units Radius

Schools Radius

Green Space

Retail at Ground Floor

Nursery

Schools

250m Radius

200m Radius

300m Radius

500m Radius

The principle of the green network, as developed in the
conceptual model was carried through to this final model. It
was very important to maintain the green open spaces even
in a high-density model because they are places of social
interaction, leisure and communal activities and also give a
break to the dense urban environment.
The open green spaces are accessible from everyone in the
site within the walking distance of 250m and this improves
the legibility of the site.

The variety of services providing people’s daily needs have
been placed throughout the site to ensure that all residents
are within walking distance. The retail service radius,
highlights how close the residential units are to the retail
units; with the majority of housing located within 200m of
these shops. Walking distance is defined as a maximum of
800m (Barton et al), which highlights the accessibility of the
retail units.

Variety of services have been placed throughout the site
with one of the most important, the schools, nurseries and
kindergardens, primary and secondary schools, in order
to ensure that all residents are within walking distance.
According to Chinese Planning Policies, nurseries and
kindergardens (purple) should have a max service radius
of 300m, primary schools (yellow) a max service radius of
500m and secondary schools (yellow) a max service radius
of 1000m. All need to be located close to green spaces and
recreational areas.
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9.5 | Townscape
A 3d computer model was used to assess the
townscape qualities of the proposal. The organic
layout of the site created interesting views
throughout the development, improving the
townscape qualities over a more linear plan.
The central landmark is visible in analysis 3. This
landmark stands as the tallest building on the site
with 15 storeys, and is visible from the main roads.
This building was designed to guide people to the
centre of the development, improving legibility of
the area.

Deflection
Deflection

Deflection
Invitation

Invitation

Silhouette

Thereness

Hereness

Fig. 9 Townscape Analysis 1

1
2

Fig. 10 Townscape Analysis 2

Invitation

Deflection

4
3

Deflection

Invitation

Openess

Hereness

Fig. 11 Townscape Analysis 3

Openess

Fig. 12 Townscape Analysis 4
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Application
This section demonstrates the application of the environmental
qualities in the density of 800pph on the test site in Shanghai, China.
The sub topics of this section are the following:
10.1 | Green and Blue Networks
10.2 | Connectivity
10.3 | Mobility and Permeability
10.4 | Vitality and Identity
10.5 | Eco-minimalism and Eco-bling

10

9.1 | Green and Blue Networks

Primary Open Green Space

Green Space and Green Roofs along the site

Green spaces have been adapted into the existing street network - this ensures every resident is within 300m of open green space to
use for exercise and activities.
We have analysed the existing green network around the site and have attempted to create a continuity between existing green
spaces such as Century Park and those on our site so that the ecology has a fluent network of sites across Pudong.
The site encourages biodiversity by using a variety of green space sizes, and using rooftop gardens and intensive green roofs along
with green walls which would have a great number of local plant species.
The site is located close to the stream leading into the Huangpu River. This would be used for passive ventilation strategies and to
connect into the contextual blue network. The stream would also enhance the aesthetic and sensory experience of the site, especially
to residents in the Southern blocks of the plan.

Built Form and Green Space
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9.2 | Connectivity

in
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Walking Distances

Street Hierarchy Diagram

Walkable blocks of no larger than 120x80m were designed in the conceptual model as a key strategy for improving site connectivity,
both between dwellings and activities onsite and those in the physical context. The use of a street network in a grid also means
distances between activities is minimised to as little as possible for residents.
In addition to this, mixed-use blocks result in residents being able to travel to necessary amenities such as shops, schools and medical
centres on foot in under ten minutes/500m rather than via public transport or private vehicles.
We have adapted the existing street network so as to cater for vehicles on routes where required, but also to make much of the site’s
public realm pedestrian oriented by reducing traffic speed and volume.

Metro, Bus and Cycle Parking Radius
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9.3 | Mobility and Permeability

Street Hierarchy Diagram
Through effective design of the street network and creation of streets which are safe and pleasant to navigate, the mobility of residents
is increased through less reliance on a private vehicle for travel. Use of surveyed spaces - by positioning mixed uses throughout the site
and ensuring every part of the public realm will have activity throughout the day and night - is an effective strategy for making spaces
which the user wishes to walk through.
There is high permeability in the block network; there are multiple routes which can be taken in the site and there is also creation of
streets on desire lines and the most important nodes.
All necessary services, and public transport stations to reach those beyond walkable or cyclable distances, are within 300m of every
resident on the site. Therefore, residents, regardless of their demographic or ability to own a vehicle, are given a great deal of personal
mobility.
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10m Street Width

24m Street Width

7m Street Width-Shared Surface

65

9.4 | Vitality and Identity

Mixed Use Community

Land Use Community
Through the proposed space syntax analysis, we have located retail and commercial hospitality and recreation units on the ground
floors of the most connected and used routes. This is to ensure economic viability but also to reinforce the creation of character and
identity through successful placemaking and activity in the public realm. Restaurants and cafes would be encouraged to spill onto
the public realm; wide streets mean that life can extend into the public realm and give a genuine sense of animation and vibrancy
to spaces.
This also creates safety; a lively street is one where residents feel that they are safe and leads to comfort.
Variation in block shape and size, as well as the number of stories, is not just for passive environmental strategies. It also results in a
more interesting townscape that invites pedestrians to explore and interact with.

Central Area Perspective

66

67

9.5 | Eco-minimalism and Eco-bling

Rainfall

Pervious Concrete

Permeable Pavement

Rainwater pipes

Rainwater Harvesting
Green Space and Green Roofs along the site

The block layout has been informed by a solar study. Orientation and number of stories has been sensitively adapted from the concept
model to the site based on a winter and summer solar path. By doing this, the streets and public spaces all receive adequate if not
high levels of solar exposure throughout the year, avoiding spaces which seem gloomy and not at all inviting. Dwellings will also receive
sunlight and good levels of daylight to result in more attractive living environments.
Perimeter blocks will also enable architectural design of spaces which can have passive cross ventilation. Courtyards in the middle of
blocks can be transformed into green spaces with tree planting which mitigates urban heat island effects.
The streetscape also incorporates space for tree planting at 6-8m intervals to create a canopy cover that provides comfort in the
summer through shading and evapotranspiration.
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Reflective Summary
This section concludes the evaluation of the environmental qualities
through their application in the chosen site in China, Shanghai. Many
design approaches have been choosed to create an environment that
satisfies these qualities and their success will be discussed here.
The sub topics of this section are the following:
11.1 | Conclusion
11.2 | Presentation Reflection
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11.1 | Conclusion
The process of research into the themes explored has aimed to gather a transdisciplinary
range of sources to identify key issues which are currently present in global high-density
cities. From the initial research, sustainability has been defined as a quality which
extends beyond simple contextual or environmental design to benefit site ecology or
the environment. To achieve a highly sustainable scheme, social and economic problems
must be analysed and holistic solutions integrated. Similarly, improving the wellbeing of
a city’s population requires a considered approach to the issues which act as detriment.
One aspect of literature sources which would require further investigation is the Chinese
strategy for achieving urban sustainability; many of the literature sources reviewed present
the typical urban design strategies implemented in European and American cities rather
than the policy, thinking and methods embodied in Chinese urban design.

American cities. There are different issues and criteria for social and economic sustainability
in Chinese context, hence simply transplanting a concept which would be successful in one
city may not be effective in Shanghai.
• Mixed-use blocks encourage more activity in most connected streets.
• Cycling, which is widely used for transport in Chinese cities, need more specific design

Reflection on concept model
Theory was successfully implemented in:
• A block network and public realm which encourages walkability between dwellings and
amenities
• Green space within 300m (better than 400m comfortable walking distance) of all residents
on the site
• Public transport network within walkable distances to connect the site to other areas
beyond the site
• Climatic design to provide passive cooling and ventilation to blocks
• Public realm which invites social use and interaction to create liveliness
Aspects of concept model requiring further revision
• Size of some public spaces can appear excessive in plan and not designed; further design
work to make them functional and usable spaces is required
• No blue network on site which can be significant in determining ecological sustainability
• Block massing may cause excessive shading on streets. Size and height would be checked
and a solar study used to investigate possible shading mitigation.
• Mixed-use blocks may be empty at night, resulting in a less inviting public realm.
Reflection on application to Shanghai site
• Green network is applied to test site street network effectively. There are green spaces
spread uniformly through the plan and all residents are within 300m of one.
• The masterplan is based on design principles embodied in sustainable European and
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11.2 | Presentation Reflection
On reflection of the presentation, explanation of the concept model and application to
the Shanghai site allowed multiple points to be raised which have highlighted areas which
require further research.
A salient concern raised about the model is that there has been extensive research into
urban design principles which work to deliver Western qualities for wellbeing, for example,
use of permeable open spaces and highly connected residential areas. By comparison,
Chinese urban design discourse proposes an entirely different set of criteria from a cultural
and social standpoint which enhance wellbeing. For example, gated communities may
be socially sustainable in Chinese cities (Staub 2014. Staub, Yu 2014). It was noted that
our design criteria and implementation was far from the type of discussion about urban
planning recently undertaken in Shanghai as per the local authority.
This concern highlighted some of the gaps in knowledge which would improve the
conceptual model. The areas which would require further investigation are:
• The definition and social context of what wellbeing is in different cultures. What does
Chinese society consider a healthy community, or a healthy city?
• Is it effective and ethically suitable to transplant Western design principles from a topdown perspective into the context of Shanghai without consideration of cultural context.
Several examples of successful developments which eschew the principles identified are
notable , for example Baoshan Gu Village, Pudong Sanlin and Jiading Jiangqiao all have
cohesive communities and are considered effective in their design.
• There must be further analysis of Chinese planning policy and research into planning and
urban design.
• What is economic sustainability and how can it be delivered in a Chinese city such as
Shanghai? We have considered viability of commercial offices and retail space, however,
there is a necessity to consider the site as a local economy which should engage with
residents and also ensure a sustainable development model which does not financially
exclude demographics in the city.
These criteria for further research can deliver further insight into sustainable high density
urban design, particularly in global contexts outside of the United Kingdom. By applying
these findings into a revised concept model and the Shanghai site, a greater magnitude of
social cohesion and inclusion, environmental sustainability and economic viability would be
possible - the essential determinants which can significantly benefit wellbeing.
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