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Applied Urban Models and Their
Applications in Urban Planning & Design

1 Urban Models and Planning Support Systems

1.1 Planning support systems in urban planning

1.2 Beijing urban spatial development model families

1.3 Planner Agents: A toolkit for support planning a low carbon urban form

1.4 An applied planning support toolkit including quantitative methods, software and models in China
1.5 Urban micro-simulation for spatial planning

2 Big Models and Quantitative Urban Studies

2.1 Big models: Several fine-scale urban studies for the whole China

2.2 Automated identification and characterization of parcels (AICP) with OpenStreetMap and points of
interest

2.3 Simulating urban expansion at the parcel level for all Chinese cities

2.4 Estimating population exposure to PM, ¢ in China

2.5 Bus landscapes: Analyzing commuting pattern using bus/metro smartcard data in Beijing

2.6 Four changes on quantitative urban studies in the big data era

3 Applications in Urban Planning & Design

3.1 Data augmented design (DAD): Planning & design in new data environment

3.2 Street urbanism

3.3 Evaluation of urban planning implementation: An analytical framework for Chinese cities and case study

of Beijing
3.4 Evaluating the effectiveness of urban growth boundaries with human mobility data
3.5 Shrinking cities in China and the research agenda (.Y ¢ JtEumr o=

3.6 Historical city plans in Beijing BCL.  Beijing City Lab
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Oswalt and Rieniets, 2006, Atlas of Shrinking Cities

1950-2000, totally 370 shrinking cities

World map of shrinking cities with more than 100 000 inhabitants(source: Office Oswalt;
Rieniets, 2006).

Profound population losses have been reported from numerous old-industrial locations
throughout Europe and North America, but also from Japan, Australia, Russia, and other
regions
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Hollander et al., 2009, Planning Shrinking Cities

Two central challenges

— How existing planning tools used in growing communities can be adapted
to be used in a shrinking environment.

— Planning researchers should study how planners, policy makers, citizens,
businesses, and others operate within a shrinking city

A paradigm shift from ‘growth centered’ planning to a more careful and
place-based approach towards more livable cities.

Emerging research questions

— Land use: managing urban vacancy, and increasing the market value of
vacant properties

— Environmental mitigation and ecological restoration: creating a urban
landscape and green networks from the leftover spaces and dispersed
vacancy

— Social equity: maintaining a high quality of life for rich and poor

— Right-sizing infrastructure: reducing infrastructure to better match the
declining demand

— Density: urban islands or de-densification?



Pallagst, 2010, Planning Research Agenda

...despite the fact that globalisation is a trigger for urban
shrinkage, economic transformations do not affect all cities in the
same way; shrinkage can show very different characteristics
depending on national, regional and local contexts (Cuningham-
Sabot and Fol, 2007).

‘shaving the edges off Youngstown, or Detroit or Dresden, will no
longer suffice’ (Hollander et al., 2009). ...shrinking cities should be
placed in a global perspective, setting the context for in-depth
case studies of various countries, and that comparative
approaches should consider specific cultural, social, economic,
environmental and land-use issues.
Key issues in Shrinking Cities research:

— possible changes in planning systems and planning cultures;

— testing and evaluating the various policy options for shrinking cities —
redevelopment; landscape beautification; historic preservation; ecological
restoration; temporary uses; the demolition of neighbourhoods; and,
even, ‘neglect’ as a policy option

— future-oriented planning and the rebuilding of shrinking cities from an
international comparative aspect.



Schwarz et al., 2010, Urban Shrinkage Simulation

* A preliminary causality model for urban shrinkage based on an ‘ideal’ urban
model of linked urban markets, agents, choices, and interactions

* Seven models reviewed using four different approaches (SD/CA/ABM/LUTI)



Hollander and Németh, 2011, Planning Shrinking Cities

Smart decline practice and social justice

Why neighborhoods depopulate
— Neighborhood life cycle theory
— Alternative neighborhood change theory

Three serious flaws of smart decline practices
— Top-down orientation
— Assumption of a blank slate at project locations
— Quieted public

Smart decline in a social justice framework
— Multiple voices
— Bottom-up, deliberative style of smart decline
— Differential communication techniques
— Different types and sources of information
— Regional in scope, but local in control and implementation



Martinez-Fernandez et al., 2012, Urban Challenges of
Globalization

* A profile of studies from SCIRN



Wiechmann and Pallagst, 2012, German and USA Comparison
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Haase et al., 2012 Land Use Simulation

Young single households, 2020

- p (household type)

I 0.5 0

* Enrich land use models with social science knowledge

* Integrating SD+CA+ABM to simulate process and pattern of urban
shrinkage in Leipzig, German









Lauf et al., 2012, Simulating Demography and Housing Demand

* Proposing a simulation model for both urban growth and shrinkage processes

* Helping planners modify or adapt their visions of the residential functions in
shrinking cities and to adjust current programs of renewal and reconstructing



Haase et al., 2013, Shrinking Cities in Postsocialist Europe

A rising challenge for the urban debate — postsocialist shrinking cities (eastern Europe)

Postsocialist shrinking cities are “excluded” from hegemonic discourses on current and future urbanization and

urban theory in a twofold way: on the one hand, because they are postsocialist, and on the other, because they
are shrinking.

shrinking cities are not in the focus of most urban discourses in the postsocialist countries



Haase et al., 2014, Conceptualizing Urban Shrinkage

Major discussions in urban shrinkage including: identifying causes of losses and decline; describing and
classifying trajectories of shrinking cities and discussing planning responses.

A heuristic model stresses the need for a more integrated view and integrates various theoretical
perspectives to shrinkage: causes, impacts, responses, and feedback loops, as well as interrelations
between the three aspects.



Wu et al., 2014 Yixing Case Study

* Three specific research strands to China: Rural to urban migration due to regional
inequalities; Spatial/administrative reforms; Issues associated with fiscal reforms

* Case Study of Yixing, Jiangsu——shrinkage amid growth.

— It benefits from the globalization effects of economic transformations, but it still
experienced slow population decline.

— Lack of economic competitiveness compared to other cities in the region, and the
disadvantage was strengthened by spatial/administrative and central-local fiscal
reforms
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