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1 ABSTRACT

In the current environment of rapid global chartfye role of sustainable development in cities becevesn
more important. In addition to the traditional cents of combating sprawl, congestion, and pollutien
also need to rethink our carbon footprints andsétdlement impacts of a contracting global econtimay is
sure to change the very paradigm in which we plan.

If traditional methods (and their underlying asstions) are becoming increasingly suspect, it isrclee
need not only to consider new ways to define tlublpms we face but also seek better ways to sbhbm.t
This includes the infrastructure of cities. Manugastells’ "network society" (Re: M. Castells: The
Information Age, Oxford 1998) suggests that thelv@ no longer hierarchically organized or temigdly
arranged, but functions on a new "borderlessarét of economy and society. This reality has ne¢rb
fully brought down to the city scale in terms ofahday-to-day planning is undertaken.

A city’s network of connections and interactiong#sticular to its range of activities for a giveopulation,
location and land-use profile. Traditional develgmmodels continue to struggle with capturing tbat
particular environment will react to changes. Psnmust not only consider community charactesstic
environmental impacts, but also consider spatidlabior itself (Re: Reginald G. Golledge, Robert J.
Stimson: Spatial Behavior, New York 1997).

It is fair to say that for sustainable developmest need new management and planning tools to better
define appropriate measures and policies. Despitst bfforts many transport and land use policies
implemented at the local level have not helpednorove conditions.

Land use and transport are two essential ingreslightirban sustainability and policy making, angigien
taken in one area directly impacts the other. Guivéork on sustainable mobility suggests a neechéav
management and planning tools to define appropneg@sures and policies. Such tools generally cookis
analytical frameworks, mathematical models and egoo evaluation constructs. In many instances, the
resulting transport and land use policies that Haeen implemented at the local level have not fetpe
improve conditions. There are also examples whbey thave failed to maintain existing levels of
sustainability.

The point here is that traditional planning methedsneed to change to keep up with profound clesnig
the culture and economy of cities. Possible altarea are not so far away. (Re: lan Bracken: Urban
Planning Methods, 2007). One such area of potemdi@l is threshold analysis.

The purpose of this paper is to underscore theasing need for policy makers to understand thellexant
decision making process requires a support of prophods of urban research and coordinated sitateg
actions. Introducing the new methodology policiéls keep policies “under review” and help them réma
relevant to changing circumstances.

2 INTRODUCTION

In the current environment of rapid global changepulation growth, changing economies and social
preferences, cities face enormous problems. Thigyatn achieve stable sustainable developmentnis a
ongoing and difficult challenge. The role of trangption and mobility in cities become even more
important. Cities located near target markets withl-developed infrastructure (particularly trangpand
communications), and being physically attractivénaving a unique cultural identity usually take ahage

of regional or national development priorities ghabalization.

The purpose of this paper is to underscore the#asing need for policy makers to understand theleaant
decision making process requires a support of progthods of urban research and coordinated sitateg
actions. Introducing new methodology will keep p@as “under review” and remain relevant to changing
circumstances.
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Fig. 1: Cities of San Francisco, Athens, Amsterd@aansk

3 TOWARDSSUSTAINABLE DEVELOPMENT OF CITIES

Sustainable development is often used as one ofagic terms”. In the most countries sustainable
development is related to two major problems: pigvand degradation of natural environment. Solutmn
the first problem requires actions to restructuoendstic economies and improving social conditiohs o
living, second requires a reversal in the detetionaf natural recources (Re: J.Kozlowski: Towards
Planning for Sustainable Development, 1999). Tteee many coflicts seen between these two problems
especially when economic growth relies on the dtgtion of natural recources.

The development does not need to be necessarigtegjwith growth and is often understood as reidiza

of specific social and economic goals calling fiabdlization, reduction, change of quality or cieatof new
uses, buildings, elements. When there is no gralghdevelopment may occur. When there is a need for
progress there will be a need for development.ghble development must consider the lowest ecanom
ecological and social costs. The complexity of arbavironment and unpredictability of planning tate a
need to establish princeples and working toolscéffely addressing the environmental threats. New
planning tools must consider contemporary urbanvtiroand development patterns, then the role of
transport and mobility in cities as a backbonehefdity structure.

3.1 Urban Growth and Development Patterns

Urban growth is a result of a combination of maagtérs: geographical location, natural populatioowgh,
rural-to-urban migration, infrastructure developmegovernment policies, corporate strategies, athero
major political and economic forces, including gibbation very differently in the countries and it of
the world (Re: UN-Habitat report: “State of the Wis Cities 2008/2009, Harmonious Cities”).

Fig.2: Berlin, Alexanderplatz

The population and urban growth change urban dpueat patterns in space. The biggest average annual
rate of population growth of 2.5 per cent charaptsrdeveloping countries, while nearly half of ditges in

the developed world grew less than 1 per cent diynutban growth patterns are different for couegrand
continents. For example in Asia urban populatiohdacge cities are shifting or relocating to sutanb
locations or satellite towns linked to the mairy ditrough transport networks. In Latin America ahd
Caribbean - the most urbanized regions in the dpual world, one-fifth of the region’s urban resitelive

in cities of 5 million populations. In North Ameagcthe patterns of growth and decline are not h@mogs.
One-fifth of cities declined in size while similaumber of cities grew at the high rate between1ZWI0.
European cities except large metropolitan areageifreral, are not growing any more.

PN REAL CORP 2010:

9, b X
O REAL MI ;'5,.%;(:"{5@ CITIES FOR EVERYONE. Liveable, Healthy, Prosperous
et cope ™

core”




Anna Kaczorowska-Fudala

3.2 TheRole of Transport and Mobility in Cities

Today urban mobility is a key concern in citiesboth developed and developing nations and impé&ets t
livability of cities. Motorized urban transport hdgcome a hot topic among policymakers, planneds an
environmentalists who are seeking ways to mininitgenegative effects, like traffic congestion or ai
pollution. New travel and activity patterns requinew approach to traditional transportation plagnin
methods that need to keep up with profound chamg#e culture and economy of cities.(Re: lan Beack
Urban Planning Methods, 2007).

Effective and reliable transport systems are ctdoiathe functioning of the post-industrial ecornies) yet
such systems generate significant negative exigesallike air pollution, noise vibrations, energy
consumption, and emission of greenhouse gasesaasdof open space. It is proved that reducing CO2
emissions from the transport sector is much eas&r cutting those from the building sector. Howaves
promising, that any new approach that involvesangh in vehicle technology or a shift to differembility
technologies and techniques can be implementedratatively short time. Transport, therefore, isey
important element in our race toward sustainabteoln earth. Documents of EU: The Green Paper ‘“Tdsva

a new culture for urban mobility”, Report on “Aatid®lan on Urban Mobility” and reports and analysis
UN: “State of the World’s Cities 2008/2009, Harmmuns Cities” laid the emphasis on the steering prars
policy towards sustainable mobility.

3.3 Urban Mobilty Land Use and Transport

Land use and transport are two essential ingresiigingrban sustainability and policy making, angisen
taken in one area directly impacts the other. Th&semain components together with social, envirental
and economic factors are combined in a planningth@dlecision making process. Planning for suségna
land use and transport requires an integrated wfetlve interactions between them. Land use andamn
with those interactions are often used as the fiinstiamental levels of planning, modelling the fetgity
development that in consequence implicit sociabnemic and environmental outputs. This is the sasie
way to plan and measure the changes in the urbaroement. lan Bracken discribing aspects of spatia
organisation in formulating the city planning pglilmdicates three directions of analyses that shdd
undertaken: patterns of locations of particularetypf urban activities in the area, flows betweiferndnt
parts of the indicated area, effects upon the enmrent caused by these locational patterns amgs ftuf
people and goods (Re: lan Bracken: Urban Planniathdbtls, 2007).

Fig. 3: Portland, Oregon

A city’s network of connections and interactiong@ticular to its range of activities for a giveopulation,
location and land-use profile. This is also true tfansport connections and mobility in the citheTfuel
efficiency of public transport, improved regulatgreconstruction of environmentally friendly masansit
systems are the most immediate sustainability gafntoday urban transport and mobility policy (Re:
M.Jenks, R.Burgess: Compact Cities - Sustainablat/iForms for Developing Countries, London, 2008).
The processes of economic, technological and secbiahge, globalization and internationalizationthuf
cities has a dramatic impact on the nature of o, capital flows, trade, passenger travels actdity
patterns (Re: Reginald G. Golledge, Robert J. StimSpatial Behavior, New York, 1997). Furthermave,
are experiencing increased mobility, new wavestdrnational migration, changing structure of hinades,
increased life expectancy, and better public pagtory in decision making. Democratic and soclkadrges
affect decisions and the nature of behavior of mwoderban society. The changes of transportation
technology, time and cost of travel have shrunk etdistances. Innovations in computer and
telecommunications technologies became new eldctobiallenges in the information age.
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4 SPATIAL DECISSION SUPPORT METHODS

Urban planning reflects the diversity of the sgadievelopment. There is a debate about their releyand
application within the rapidly changing and inciegl/ complex environment. A permanent wide gap
between the conceptual models of spatial behavidrtlae practical planning tools which have succdeade
developing theoretical advances. With the new #t&al backgrounds there should be much more atent
paid to translate the very latest theoretical mstioto practical tools. A number of developmentsravel
behavior analysis have introduced many new con@misnodels.

4.1 New Planning Paradigm?

Traditional planning methods need to change to kgewith profound changes in the culture and ecgnom
of cities. There are many parallel and analogougldpments in urban planning that reveal intergstin
methodologies, mixed land use, travel patterns,atehestimation and forecasting (Re: lan Bracketabr
Planning Methods, 2007). Regarding urban plannisgaacontinuous adaptive process that requires
involvement of many actors in the society, plannprgcess must integrate three components: acvitie
engaged by planners in order to intervene in thmmrsystem, policies, that communicate or guids thi
activities and outputs or consequences of thedgites that should influence the revision of pa.
Policies are crucial for decision making procedanfing process is essentially a matter of contisuo
implementation of policy and adaptation, placesnglapolicy documents and programs in the role of
“means” not “ends”. Day-to —day decision makingeoftead to longer term inefficiencies and conflicts

Understanding planning policies is to know the lassl benefits of implementing them. All policiesywa
across space, formulated and enacted can haveediffeffects in terms of the time span. Formulapoticy
packages requires the implications of the diffeqgattkages to be analyzed through simulate on molels
practice the simulation models can be used to supipe formulation of policy packages and stratedar
sustainable mobility.

POLITICAL, SOCIAL, ECONOMIC DECISION MAKING DOMAINS
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Fig. 4: A spatial-analytic framework for evolutiamd performance of a city (Golledge, Stimson, 1997)

4.2 Support Methodsin Decision Making Process

Decision making process is defined (Golledge, Siimsl997) as a set of strategies that guide decisio
making behaviors such that they appear to coverrpaasible scenarios. In all problem-solving diogs
like spatial planning are more than one alternatipproach can be used to achieve answer or soligtian
problem. It is good to choose the best theory adehcstill in restricting situations, practice @omomy may
dictate that a particular type of model is seleeguiiori for considered outcomes.

Decision making process on the macro level is noam@plex. In the city as a system multitude of past,
present and future decisions create and share dyrnamvironment. There is a complex set of trends,
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concerns, processes that need to be addressedanaoirg for the future development, growth and
management of a city. A spatial analytical and sleni making frameworks should be appropriate to
investigate the city and to evaluate its potertiadlution over time. These can be achieved by impling
strategic planning and developing strategies, plpabcies and projects. Executive decisions magi¢hl
city authorities are based on facts as objectivelyfied statements and values — statements oémetes,
currency of politics (Golledge, Stimson, 1997). SWéanalysis can be very useful. Methods of suppgrtin
spatial decision process are based on complexrdacdisciplinary analyses taking into consideratibe
existing factors. Decision making support methodsally use computer programs, individually designed
algorithms and available data. Such tools generhsist of analytical frameworks, mathematical eled
and economic evaluation constructs. There are idaessmulation models (integrated models of urbamd|
use, transport and economic factors), optimal lonamodels (threshold analysis), simulation models
(scenarios, Decision Support Systems — DSS, AlIS).BGkcision Support Systems (DSS, AIS, GIS) are
designed to bring a knowledge base and data te splecific problems.

Suitability ‘ Land use

~ & Interaction weights

| Zoning |

Transition
Accessibility Potentials

Fig. 5: Xplorah Model.

Xplorah is an example of decision-simulation modekigned for Puerto Rico, an analytical instrument
supporting integrated spatial planning. Xplorabased on a Decision Support System (DSS), develigped
Public Policy Research Center of the Rafael Herear@blon Foundation (RHCF) and Graduate School of
Planning (GSP) by the Research Institute for Kndgte Systems- RIKS. Xplorah as an integrated tool
makes use of quantitative models to describe phlysiconomic, social and environmental processdas, b
also makes the feedback loops linking them. Thmamy goal of the system is to explore the effedts o
(alternative) policy options on the quality of thaecio-economic and physical environment.

ORION is a decision-simulation model popularizedthie city of Wroclaw, Poland. The ORION model
(Optative Repartition in an Opportunities Networkas created by Tadeusz Zipser and developed by his
research group. Orion is an operational model ddriirom the paradigm of spatial decisions. Observed
spatial patterns of urban development confirm $vatctural solutions are generated by complex Byslieis
assumed that the urban system consists of two st#vey: territorial and human activities. Model &séd

on elements of the subsystems allowing a simultasmatiocation of the various activities in cityregion.

Among other methods supporting spatial decisioncess, defined as decision-simulation models is
ILUMASS (2002-2006) funded by the German Federalistiy of Science and Education. The objective of
ILUMASS was to implement a fully microscopic modsfl urban land use, transport, and environment,
developing and testing individual microscopic medahd the interfaces between them.

Threshold analysis developed by Boleslaw Malisthim 1960’s in Poland are simple methods of optimal
allocations activities in the city that consideasional use of all options, natural and man-madsciBsed
first are the spatial limitations that arise durithge process of development of city structures.idd&a
method helps select the best solutions that liaitiers and impede the process of planning withdhest
threshold costs.

5 CONCLUSION

Current work on desirable sustainable developmeggests a need for new management and planning tool
to define appropriate measures and policies. Swocits tgenerally consist of analytical frameworks,
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mathematical models and economic evaluation caetstrin many instances, the resulting transportiand
use policies that have been implemented at thé kel have not helped to improve conditions.

Traditional models continue to struggle with captgrhow that particular environment will react ttanges.

To stay relevant in a changing paradigm, modeld rieeconsider new modes of movement that often
involve uncertain assumptions. Planners must nbt consider community characteristics, environmenta
impacts, but also consider spatial behavior it§RE: Reginald G. Golledge, Robert J. Stimson: @&pati
Behavior, New York 1997).

Spatial decision support methods are very usefuthin process of urban planning, they can bring a
knowledge base and data, describe physical, ecansugial and environmental processes, and sufpert
formulation of policy packages and strategies. kevant decision making process requires a supgdort o
proper methods of urban research and coordinatategic actions to find suitable answers while ehisr
scientific or technical complexity. Processes ot changes fuelled by economic and demographic
developments supply and demand both in terms ofitguend quantity can be represented in models.
Planning tools can better define appropriate measand policies on urban sustainability and climate
change. There is no model or method that can reflaman decision process and there is no one saiver
tool that can be applied to variety of places. Clexify of environment requires a change of traditib
planning methods. Using various methods and mockaisprovide better urban research and coordinated
strategic actions.
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