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Reform theenvironment,
stop trying to reform people.
They will reform themselves

if the environment is right.
(Buckminster Fuller 1960s)

Fractal geometryill make you
see everything differently [...].
You risk the loss of your childhood vision
of clouds, forests, galaxies, leaves,
IHDWKHUV ARZHUV URFNYV
and much else beside.
Never again will your interpretation
of these things be quite the same.
(Michael Barnsley 1988)
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Global and Local Challenges INTRODUCTION

, ; ; ; ; I Arise from 5.7 billion in
The world’s total population is constantly growing. According to the 2011 10 8 billion in 2050

United Nations (2011) the world’s population is projected to surpassand 8.8 billion in 2100 is
projected (United Nations

9 billion people by 2050 and exceed 10 billion in 2100. Mostly, the 2011)
population of developing countries will enlatgeviore developed
2Forecasted from 1.24

countries see a minimal chaddenited Nations Report 2011: xiv). billion in 2011 to 1.34 billion

in 2100, with a decline to
1.1 billion without projected
net migration of 2.2 million
10.000.000 = World Total Population persongs annually from 2011
— Africa to 2050 and 0.7. million
from 2050 to 2100 (United
Nations 2011)

9.00Q.000

8.00Q.000

\
)

e ASiA

7.00Q.000
= Europe

/
6.000.000 Lati ) United Nations 2011:
== | atin America and1d
5,000.000 Carribbean In 2011, 60 per cent of the
4,000,000 / world population lived

in Asia and 15 per cent

3.00Q.000 = in Africa. Until the early
/ 1990s, Europe had been

2.000.000

1.000.000 — / the second most populous
o ? region of the world, but in
0 ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ ‘ 1996 the population of Africa
19501960 1970 1980 1990 2000 2010 2020 2030 2040 2050 surpassed that of Europe

. . . . . IRU WKH ¢UVW WL|
Figure I: Estimated and projected population by major areas 1950-2050. population is growing very

rapidly, at 2.3 per cent per
year from 2010-2015, a
Africa will gain ground as its population more than triples. rate more than double that

. L .. . ) of Asia’s population (1.0
(data: World Urbanisation Prospect - The 2007 Revision Population Database; accessegﬁ,r cent per year). The

2012-02-10) SRSXODWLRQ RI $
surpassed one billion in
2009 and is expected to add

Even if Europe’s population does not grow dramatically, global population a”Otheryzi!irZ”(éwgflf
growth, increasing constraints on resources (if not substitutable) and . |
® Megapolis
environmental pollution (air and water pollution, lack of infrastructureimegaiopolis, meggrezion);
. EXtensive\urani
KRPHOHVVQHVV XQHPSOR\PHQW DQG WUDI¢E FRGPHTNL

Population (Thousands

Asia will remain the most populous major area in the world during the&itury, but

zone

metropolitan regions worldwide. dispersal[...]. A megapolis
. . e , LV W\SLFDOO\ GH
It is not only global population growth that will give rise to new strategies chain of roughly adjacent

. . . . . . . metropolitan areas
in spatial planning in order to avoid energy and cost intensive settlements, (cf. Spengler 1918:

but also the constantly growing “urban population”. We are confronted with Mumford 1938).
Interlocking economic

DQ LQAX[ RI SRSXODWLRQ LOMegacK) Bita@eK X E sl RS RAIL V

is referring to this problem when he says that the human species is turngﬁgf’:z:ﬁfnsoi”t?ai‘;%z{f‘;;”:

itself into anurban specied.arger cities, rather than towns and villagesystems linkthetse ptopultition
centers togetner.
are becoming our primary habitat (Girardet 1996). He thus addresses I ﬁ? .
abler Wirtschaftslexikon,
WKH LQKHUHQWO\ PRGHUQ SUREOHP RI D QRQ H Isifdtoh@Q W

www.america2050.0rg

settlements on a wide range of scales. It has an illicit effect when a prime 2012-10-07

city is anomalously Girardet 1996
10
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bigger in size than cities and towns in their embedded regional context NTRODUCTION
(“vacuum effect”, depletion of hinterland, cf. Prigogine 1980). Why? The “Megacity
size of cities has an economic impact on them as they depend on enerf§°°mic and political

cenfre’with subglobal surplus

to power their industries, households and transport systems (mainly fossihg and a focal point of
. . information and transport.
fuel and nuclear power). Nowadays megacities are longer part of their I0Cadcording to the United

environment; due to globalisation they have become part of the wider worli!°"s: @ megacity has a
minimum of 8 m inhabitants.

As a result, transport costs and energy use have risen enormously. A megacity has to be
distinguished from the term
megalopolis, a regional
concentration of several large
towns and major cities.

9,00Q.000 i
/ Gabler Wirtschaftslexikon, Springer
8,000.000

) online,
/ Total Population www.wirtschaftslexikon.gabler.de

7,000.000 / —— Rural Population 2012-10-07
6.000.000 —~ = Urban Popuation

5.000.000 / /

4,000.000 / /

3,000.000 %‘

2,000.000 |

1,000.000 /

0 T T T T T T T T T ]
1950 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050

10.00Q.000

Population (Thousands)

Figure 1I: Urban versus rural population worldwide: trend 1950-2050
(data: World Urbanisation Prospect - The 2007 Revision Population Database; accessed
2012-02-10)

Further, petrol consumption is affected by the urban pattern (morphology,
road network) and land use (Kenworthy and Newman 1989) of modern
cities, which are becoming more and more unaffordable in terms of energy

consumption (Voigt 2011). The malaise of post-modern American cities in Prigogine 1980
this context is well known, and nowadays traditional European cities can

Kenworthy, Newman
no longer hide behind Newman and Kenworthy analysis either. 1989
The hyberbolic curve (Figure Ill) demonstrates that with more and more Voigt 2011

effort in planning strategies the use of gasoline can be reduced. Especially
for American cities the possible change (tolerance range) is large, whereas
for Asian cities the possible change compared to the input effort is small.
European cities are a compromise between the two extremes, which feeds
into to the debate on environmental and social sustainability. In this context,
most Asian cities are environmentally sustainable but socially not; American
cities in this context are mostly socially sustainable, but not environmentally.

11
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Kenworthy and Newman
1989

A further twofold problem arises: the dispersal of population (cost of land

and the wish for single-family housgsvith simultaneous centralisation®Perception de la densité et
. . . . des formes d’habitat,

of services and faciltitésaccording to Stead leads to a number of impact$,cervaoire de Ia villes,

on transport and the environment. Many of the impacts on transport NS Sofres 2007,

have resulted in a vicious circle of decline in which land use changes

. . ."This results from statistics
have increased the need to travel and discouraged more sustainable collected for

modes. At the same time, high rates of travel and car ownership haye England and Wales
between 1971 and 1991.

led to unsustainable patterns of development (Stead, 2000, 32). Bey@ngver, this trend can be

. . und in various degrees of
environmental problems, we also have to face the social problems thiiSiy in European towns

created. Society splits into those who can afford and those who cannot (a and cities.
car, fuel, education, etc.) and all important spheres of life are affected — the
economic, the ecological and the socio-cultural. Stead 2000

12
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Increas in
income

Increas in car
ownership

—

Less walking More demand Less use of
and cycing for road space public transport
Less providings for Dispersal and .
cyclists and uniform distributed Less providings for
. public transport
pedestrians development

Walking and cycling Increas in Higher prices and
becomes less practical [¢—— " — poorer services make
travel distances : .
and pleasurable public transport less attractive

Figure IV: Driving forces for land use trends (Czerkauer-Yamu 2012; adapted from
Royal Town Planning Insitute 1991 and Pharoah 1992 in: Barton 2000: 33)

As a result of the gasoline and energy consumption (growth in transport

energy consumption, industry and commerce, domestic sector) we are facing

global pollution that contributes to the greenhouse effect and further global Barton 2000
warming. The most important greenhouse gas is carbon dioxidg.(CO
Beside nitrogen oxides (NPemissions of which are mainly reduced due

to catalytic converters for cars, particulates remain a major problem for the
urban microclimate. Nowadays they mostly originate from road transport.

In this context, the domestic sector has decreased due to the change from
coal to gas and other sustainable technologies such as wind, water and solar
power (Stead 2002).

Stead 2002

In summary, there are seven main constraints planning has to deal with:

- Worldwide population growth

- Growing urban population; smaller rural population

- Unaffordable urban patterns in terms of energy and costs

- Greenhouse effect and climate change

- Dispersal of population with simultaneous centralisation of services
and facilities, causing longer travel distances
8QLIRUP GLVWULEXWLRQ RI DJJORPHUDWLRQV GXH W
society (urban sprawl)

- Space consumption by transport networks

13
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Objectives of Research addressing a Sustainable Planning Strategy INTRODUCTION

From a world-wide perspective globalisation produces different needs and
demands on the part of every individual. In medias res, this is exactly
ZKHUH WRGD\YfV SUREOHP OLHYV WKH YDULRXV LQIUDYV
and serve the needs of neither people nor economies. This links us back
to the above mentioned challenges we are facing. Nowadays cities are
confronted with urban growth, shrinking (the “donut city”), consolidation
and management of agglomerations on all scales.
Thus, a sustainable and sustaining planning strategy is globally important
for metropolitan areas. Sustainable planning addresses the development of
VWUDWHILHVY WR UHGXFH WKH XVH RI UHVRXUFHV LQFUH
improve integration of social aspects (e.g. pedestrian-friendly environments,
ZHOO EDODQFHG SXEOLF DQG SULYDWH WUDQVSRUW PRGF
land use, movement economy; access for all to jobs, retail, services; healthcare,
culture and leisure).
In order to creatsustainable and sustaining regioasd cities we agree
with Calthorpe and Fulton’s idea (2001) that a regional order has to WO”&ahhorpe, Eulton 2001
more as a constellation, focusing neither towards or away from a city,
as the latter leads to great problems such as those that can be observed
in megacities. The concept is not a new one, though. In order to create
more justice in supply and living conditions for the urban population, the
concept of a regional town was developed: New Towns, Villes Nouvelles,
Stockholm’s Finger Plan, the Marcelius Plan.
Villes Nouvelles, for example, were planned as overspill towns for
metropolitan areas (e.g. in proximity to Paris, Marseille, Lyon) with
places of employment in order to reduce commuting, whereas the Finger
Plan contains and buffer new agglomerations and infrustructure such as
railways and roads. The suburbs developed around main railway stations
to ensure high accessibility for all citizens; see als TOD.
. . i Pumain 2006
Let us recall that cities are complex systems; therefore every inconsistency
RQ D VPDOOHU VFDOH LQAXHQFHV WKH ELJJHU"PEHEH
multi-level interactions; Pumain 2006, Johnson 2007, Salingaros 2005). Salingaros 2005
Thus, problems such as urban sprawl must be addressed both on a regional
and local scale in order to make a metropolitan system work. Newman, Kenworthy 1089
Splinter development (e.g. urban sprawl) involves damage to nature and
JHQHUDWLRQ RI DQ LQFUHDVLQJ YROXPH RI WUDI¢F WKHYV

following a study by Newman and Kenworthy 1989 on the relationship between
14
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and leisure areas, or changes of residence due to a favouring of sites that\TROPUCTION
lie farther away from the centre than the inhabitants’ current places of
residence. Households not only consume urban amenities integrated into
densely populated areas, but also aspire to have access to green and leisure
areas. Schwanen et al. (2004) showed that households usually optimize their
residential choice with respect to accessibility to various types of amenities,
which is inherently linked to the frequentation rate of these amenities (daily,
weekly, monthly, and occasional) (c.f. spatial practice of people; Hagerstrand
1953, 1967). Moreover, on an urban scale, over-compactness causes ecologﬂ:% protrand 1953, 1967
problems such as a lack of green wedges for supplying the city with fresh air

(urban microclimate).

Schwanen et al. 2004

LWK UHIHUHQFH WR WKH VWDWHG SUREOHPVY WZR FHQWUDC
as the basis for this research project:

4 +RZ FDQ ZH ¢QG D VROXWLRQ IRU PDQDJLQJ GLVSHL
which marries the twin elements of green and built-up space in a
KLIKO\ HI¢FLHQW QRQ KRPRJHQHRXV PDQQHU IUF
region-wide to an neighbourhood scale?

4 D +RZ FDQ ZH IXO0¢,00 D KLJKO\ HI¢FLHQW PDQDJHPHQ
by at the same time incorporating dynamic aspects of a city in a
sustainable way?

4 +RZ FDQ ZH PLQLPL]H WUDI¢(¢F FRVWY DQG HPLVVLRC
DFFRXQW D KLJKO\ HI¢FLHQW PDQDJHPHQW RI XUE
dynamic aspects of a city in a sustainable way?

For theresearch questions following spatial charactaristics as frame conditions
are incorporated:

- The homogeneous distribution of agglomerations creates urban
sprawl in metropolitan areas;

- People wish to live in close proximity to service and leisure facilities
(including green areas). Fractal geometry allows us to marry the
contradictory elements of built-up zones and green areas;

- View of open landscape

- Reduction of car dependency and fuel consuming strategies in the
context of location choice.

15
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With reference to the stated problems and research questions this leads us to
explore to what extent fractal geometry (as the geometry of all living systems)
may be drawn upon for resolving the spatial antagonism of compactness and
urban sprawl (interweaving of various spatial systems; cf. biophilic planning).

Fractal geometry is thus the central theoretical and methodological foundation
underlying this research. Following Frankhauser (2008) and others, this is

- G VEDFH L
SUHGLFDWHG RQ WKH ¢(¢QGLQJ WKDW VLQFH XUED& L
fractal geometry, it seems interesting to explore to what extent fractal geometry
may be drawn upon for solving the spatial antagonism of compactness and
urban sprawl.

Objectives

Corresponding to the stated problems and research questions we consequently
GH{;QHV WKUHH REMHFWLYHV WR EH SXUVXHG LQ WKH FRXU

7R ¢QG D VROXWLRQ IRU PDQDJLQJ GLVSHUVHG GHYHORSPI
HOHPHQWY RI JUHHQ DQG EXLOW XS VSDFH LQ D KLJKO\ HI¢F
DOVR QHHGVY WR LQFRUSRUDWH G\QDPLF DVSHFWV RI D FLW\
costs and emissions and avoiding the appropriation of agricultural land.

2. The development of a simulation tool (software) which is able to support
government and planners in developing sustainable and sustaining scenarios for
transport and masterplanning for metropolitan areas and cities.

3. The outline of a decision support system a planning support system (strategic

masterplanning with Space Syntax).

In the context of strategic planning the model (decision support system
Fractalopolis) and the planning support system faciliates the idefowhed
decision-making

16
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Method(ology) INTRODUCTION

As already mentioned above, the principles of fractal geometry constitute
the central theoretical and methodological foundation underlying the

research project. The evidence for the application of these principles in
the context of urban structure and urban development is derived from
morphological analyses of urban structures and growth patterns in which a
“fractal structural principle” can be discerned.

The key assumptions regarding the use of fractal geometry in the context

of urban planning and development can be set out as follows: Fractality

corresponds to underlying optimization criteria, as is supposed to be

the case in natural structures. Fractal surfaces seem to be optimal for

spatial systems requiring a high articulation between subsystems. Then,
KLHUDUFKLFDO VWUXFWXUHY VHHP YHU\ HI¢ FLHQW 7KLV
networks.

Hence we posit a “multi-scale approach to urban planning“ for discussion

and systematically link this back to the objective and appropriate selection,

formulation and further development of “planning approaches” (cf. inter

alia Schonwandt, Voigt 2005), which are of particular importance inSChdnwandt‘ Voigt 2005
connection with the solving of complex spatial problems.

Furthermore, we integrate multi-scale planning approaches into the Scholl 2005
contemporary discourse on strategic planning. According to Scholl (2005),

strategies can be viewed as signposts into the future, and the research foci of

this research make precise reference to this point. Robust methodological

innovations integrated into strategies and planning approaches are

conducive to solving complex spatial problems.

17
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Decision Support System Fractalopolis

The herein developed decision support system "Fractalopolis'a cell

based multi-scale multi-fractal apprdae- allows an articulation of green
areas and urbanised space based on the underlying hierarchical concept,
thus providing leisure areas in the neighbourhood of urbanised space
but avoiding fragmentation of open landscape. In addition, this concept
introduces hierarchy of centres and sub-centres on a metropolitan scale,
allowing accessibility to daily, weekly, monthly and occasionally frequented
facilities to be improved. Larger distances are accepted for less frequented
amenities.

Based on the spatial characteristics, the concept incorporates following
principles:

- Development along main transit axes (public and individual
transport) with urban nodes on all major scales (see also TOD);

- High accessibility to services within their catchment areas
(frequentation);

- High accessibility to leisure and green areas within their catchment
areas (frequentation);

,PSOHPHQWDWLRQ RI D VSDWLDO FRQ¢(JXUDWLRQ ZK|

physical and visual accessibility;

- Consistent articulation of open space and built-up zones across
all scales; maintenance of the landscape diversity and a system of
green open space as well as agricultural areas;

- Prevention of fragmentation of agglomerations;

- Restricted areas for landscape landscapes with protected status

18
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Accordingly, Fractalopolis incorporates following standards in order to

respond to nowadays challenges:

Challenge

Rule

Multi-scale intensity of
occupation

Fractal iteration rule

Morphological standards No fragmentation of construction

Neighbourhood rules

Environmental quality

Lacunarity rule including
landscape view

Access to services and
facilties of different levels

Distance rules on the network; diversity rules,
cluster rules

Access to leisure and

Accessibility standards sports faciltiesof different levels

Distance rules on the network; diversity rules

Access to open green space of
different levels

Distance rule on the network; size rule (ANGSt)

Development standards Central place hierarchy

Distance rules on the network; diversity rules

Avoid fragmentation of green

Preservation standards areas, protected zones

Neighbourhood rules

Respect hierarchy of green areas

Fractal logic

Moderate density according to

Density standards intensity of occupation

Ponderation rule (population)

Table I: Standards and rule set for the decision support system Fractalopolis.

The decision support system can be linked with other GIS and cell-based
analyses to form planning support systerfi°SS). In addition, the approach

offers 3D visualizations.

Planning Support System

C. Czerkauer-Yamu

SCALE

y AN
global & >

local

SCALE Region ' ----- | from Region to Cityl----lfrom City to Neighbourhood

Space Syntax DSS Fractalopolis 3D Model &

(cell-based) Space Syntax &

METHOD Network analyses: ___ |Accessibility evaluation _____ Strategic visibility analysis
accessibility & according to (VGA),
connectivity frequentation of isovist analysis
services and leisure.
Pre-assessment Scenario development, Option testing
PURPOSE of the area under ~ ---- & option testing  f----- & awareness-raising process
scrutiny

Diagram I: From the decision support system to a planning support system.

GENERAL

INTRODUCTION
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For scenario development processes the herein developed decision suppmjf\ITRODUCTION
system is used in a top-down manner, but giving at the same time the possibility

to readjust scenarios in a bottom-up process. Fractalopolis software allows to

develop scenarios according to following planning types: new development,

inner development, extension of existing developments.

The generic process for a cell based multi-scale fractal modelling is as follows:

Scale Definition of the urbanisation project
Definition of Iteration Function System (IFS)
o (r, r’and position of cells within the IFS mesh)
5 = multi-fractal model
<
: J
th
[a] Choice of the area under scrutiny
(size of window = initiator)
Scenario development for planning following l
M a multi-scale logic
Decomposition step (macro scale)
Re-iteration of the
o process for
g continuously smaller
(<§7:) Positioning of potential urbanisation cells cells and meshes
o .
£ el el e T Suitability for urbanisation
0 .
e OP“O” | Accessibility evaluation, morphological rule a Population model
S (global evaluation or by choice of parameters)
- 8
e IS
% Choice of an individual cell as the initiator (Optlon Definition of the IFS generator
w for micro scale for micro scale
LU
o J
Decomposition step (micro scale)
o \L Re-iteration of the
x (Re-)Positioning of potential urbanisation cells process for
Q following the multi-fractal model continuously smaller
= l cells and meshes
Accessibility evaluation, morphological rule @ Population model Change of population parameters
= (global evaluation or by choice of parameters)
= z
Q Suitability for urbanisation
5
IS
o Adaption to any urban and metropolitan system
and option testing
In addition for option testing - Change of accessibility distances

- Change of diversity functions and cluster sizes
- Change of weighting and aggregation

- Implementation of additional facilities and
leisure on all scales

- Change of restricted areas

(e.g. slope constraint for development

'LDJUDP ,, *HQHULF SURFHVV ARZ FKDUW IRU WKH PXOWL VFDOH ¢
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From a Decision Support System to a Planning Support System INTRODUCTION

Fractalopolis the multi-scale decision support system (DSS) is the basis for
the strategic planning approach; combined with other GIS based analyses it
becomes part of a planning support system (PSS) in the context of PSS research
FI *HHUWPDQ IRU LGHQWL¢FDWLRQ RI D 366°UHBEWHC
Nevodic-Budic 2000). Nevodic-Budic 2000
The combination of developed and presented herein methods follows the
LGHD Rl VSDWLDO PRGHOV WKDW DUH FRQVLVWHQW DFURYV
details (LoD) corresponding to the respective scale. In addition the method and
analyses set &pace Syntaisovist, serial visiorand3D visualizations used
to answer questions which are not covered by Fractalopolis.

- ldentifying the centre for the starting point of Fractalopolis.
Space Syntax centrality analyses offers to identify on a global scale a
FHQWUH KLHUDUFK\ ZKLFK LQ WXUQ VXSSRUWV WR GH¢Q
decision support system Fractalopolis.

- Further, the regional Space Syntax analysis (potential through movement)
LGHQWL{HV ORFDO FHQWUHY IRU SRWHQWLDO GHYHORSIH

- Network adjustments from a planning point of view
On a neighbourhood scale the graph-theoretical approach evaluates the
network itself, which Fractalopolis does not (cell-based approach). By
doing this an optimisation process for the network and the potential
DGGLWLRQDO VHUYLFHV DQG IDFLOLWLHYV FDQ EH LGHQV
is based on the idea of accessibility, but does not take into account the role
of the network itself (network segment analysis).

- Optimisation evaluation
By adding network links and services based on the Space Syntax
analyses, the Fractalopolis cell (chosen neighbourhood area for the
network analyses with Space Syntax) can be re-evaluated and potential
RSWLPLVDWLRQ LGHQWL¢HG

- Strategic visibility, isovists and serial vision

JUDFWDORSROLV WKHVLGRY RQEOXSHGLQJ DQG RULHQW
based on visibility aspects of the built environment. Thus, these analyses

support to position possible developments (buildings) in such a way that

it supports the approach of simple and direct links (see master planning

SULQFLSOHYV 7KH YLVXDO JUDSK DQDO\WHV LGHQWL¢FE
stationary activities (e.qg. facilities like a café with outdoor seating). Route

DQG zZD\¢QGLQJ EDVHG RQ YLVLELOLW\ LV IXUWKHU OLQ!

mental maps (perceptual information). 1
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- 3D visualization INTRODUCTION
3D models and visualizations are commonly used to overcome lack of
communication between different parties (e.g. laypeople, general public
and planners) as they can translate convential analyses and drawings into
a format that is more easily understood. Thus, a 3D visualization often
works as as a communication tool and can be seen as a supporting tool fr%upé, Johansson 2010

a decision-making process (cf. Roupé, Johansson 2010).

The generic process of tRéanning Support Systeisas follows:

Definition of the urbanisation project |:| Decision Support System

Definition of Iteration Function System (IFS) :H:| Planning Support System
(r*, r?and position of cells within the IFS mesh)
= multi-fractal model

%]
(<}
=3
@

Space Syntax SSx (regional map)

Choice of the area under scrutiny | - Def. of centroid for the initiator on macro scale
(size of window = initiator) - Identification of local centres for potential

urbanisation

DEF. MACRO

Scenario development for planning following
a multi-scale logic

Decomposition step (macro scale) ‘
Re-iteration of the

process for
continuously smaller

‘ Positioning of potential urbanisation cells cells and meshes

MACRO

following the fractal mode Suitability for urbanisation

Option

Accessibility evaluation, morphological rule
(global evaluation or by choice of parameters)

(% Population model

Choice of an individual cell as the initiator ‘,
for micro scale N

‘ Decomposition step (micro scale) }<—
Re-iteration of the

(Re-)Positioning of potential urbanisation cells process for
following the multi-fractal model continuously smaller
J/ cells and meshes

Accessibility evaluation, morphological rule
(global evaluation or by choice of parameters)

Suitability for urbanisation

DEF. MICRO

MICRO

4 Population model r ----- >‘ 3D Visualisation and Simulation

Option testing DSS

! —_]
(see diagram I11)

Selection of cells for strategic masterplanning
on a local scale

l

Strategic masterplanning SSx (existing)

- Accessibility analysis: Through Movement &
Centrality

- Simple and direct visual links: VGA, isovist,
serial vision

- Global and local measure

Scenario development:

- Possible urbanisation (buildings) according e ________ 3D Visualisation and Simulation
to the population model and given location of : >

cells (Fractalopolis)

l

Strategic masterplanning - Space Syntax -
scenario development and option testing:

- Accessibility analysis: Through Movement &
Centrality

- Simple and direct