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IVT (VPL)

The IVT-VPL group (traffic planning)

 Head: Prof. Dr. Kay W. Axhausen
e« 2 Post-docs, 16 PhD-students, 4 PhD-students (FCL), 10 student assistant scientists
 Professions:
5 Computer Science
« 3 Civil Engineering/Traffic Engineering
» 2 Architecture/Urban Planning
« 2 Business Science / Business Information Systems
« 2 Environmental Engineering
« 1 Geomatics and Geography
« 1 Sociology
e 3 subgroups: MatSim, behavioral modelling and land use simulation
» 4+ Servers for simulations, ~25 computer work stations (win, mac, linux)
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IVT (VPL)

Survey/Behaviour

Alexander Erath: Reliability of roadnetworks

Claude Weis: Induced traffic

Boris Jaggi: Willingness to invest into energy saving techniques
Social networks

Matthias Kowald: snow ball sample of social Networks
MATSIim

David Charypar: Continuous simulation of traffic demand

Francesco Ciari: Optimisatioin of car sharing offers

Christoph Dobler: Evacuation after accidents

Nadine Schussler: Route choice and GPS-data

Andreas Horni: Highly detailed destination choice models

Fabian Marki: Continuous modelling of traffic generation

Konrad Meister: Equilibrium in agent-based simulation

Rashid Waraich: Electric cars and their effect on the power supply system
UrbanSimE

Balz Bodenmann: Location choice of enterprises

Kirill Mdller: Generation of synthetic populations

Patrick Schirmer: Location of Urban typologies and their relevance for socio-demographic groups

Christof Z06llig: Developers and their effect on urban developments
Development of networks

Basil Vitins: Optimisation of networks

Veronika Killer: Commuters' catchment areas since 1970
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SustainCity

Objective
e EU-funded FP7 research-project (2010-2012)
e 12 research institutions participating
e 3 case-studies of UrbanSim: Brussels, Paris, Zurich
* Previous UrbanSim-experience in all cities (Zurich: Zukunft Urbaner Kulturlandschaften, 2007)
 Aim of Project:
e adapt 'UrbanSim' to European conditions => version ‘UrbanSimE'
* include additional models (demographics, developers, MatSim-exchange,...)
e evaluate and compare results of case-studies
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SustainCity

European Commission

Scientific

Administrative Coordinator

WP1 Leader,
Participant 1- ETHZ

Economic Theory

Coordinateur WP9
Leader, Participant 2 —

ENSC

(André de Palma)

(Kay Axhausen)

Executive Committee

Developer model;
Ziirich

Paul Wadell, UW

Model support a
and advice

Geography

Participant 4-UCL,

(Isabelle Thomas)

Participant 3-INED
(Elizabeth Morand)

Demography

Participant 6-

Participant 5-KUL
(Stef Proost)

Economic Theory

(Nathalie Picard)

(Kay Nagel)

Transport and

Urban modelling; i;f ll{j.fgf da) Participant 7-NTUA Econometric

Brussels 4 4 (Const. Antoniou) modelling
Participant 8-TUB

Economics; Paris Participant 11-UCP - Computer Science

General
Assembly

Participant 9-EPFL
(Michel Bierlaire)

Behaviour models
and optimization

Participant 10-UB
(Rudolfo Baggio)

Economics
Demography
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Facilities

Swiss Federal Institute of Technology Zurich
Ecole Normale Supérieure de Cachan
Institut National d'Etudes Démographiques
Université Catholique de Louvain
Katholieke Universiteit Leuven

STRATEC SA

National Technical University of Athens
Technical University of Berlin

Ecole Polytechnique Fédéral de Lausanne
Bocconi University

Université de Cergy Pontoise

University of California Berkeley
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UrbanSim
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UrbanSimE
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Zurich case study

Previous work (ZUK) @ IVT-VPL

o  Zukunft urbaner Kulturlandschaften (ZUK 2004-2006)
e Interdisciplinary project:
» 5 projects at Network City and Landscape
« Participants: IBB, ILA, IRL, ISB, IVT
* IVT: Infrastructure, Accessibility and Spatial Planning

«  Setup of UrbanSim model (gridcell version) on the greater Zurich area
« Estimation of models for UrbanSim
* Household location choice (survey with ~3000 observations 2007)
* Household relocation rates (~20.000 observations S.Beige 2001)
« Hedonic rent prices (2007)

o Literature: http://www.ivt.ethz.ch/vpl/research/iasp

Europs
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Zurich case study

UrbanSim - gridcell UrbanSim - parcel
gridcell inlcudes: building includes
e aggregated areas e precise building information
e mix of use e area per use
* % of public space e age, ownership,...
* mean distance « value and height
* mean constraints parcel includes

e geocoding
=>statistical approach e constraints
* landvalue

=>puilt-environment approach

household

building

households

gridcell

[ B
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Zurich case study

Basisdata (extract)

* Vectormaps
. Parcels & Buildings
. Soil coverage zones
. Landuse zones
. Traffic-zones (KVM & OeVM)
. Networks & stops
. Topography

. Noisemaps

» Agent information
. Population census (2000)
. Micro census (2005)
. Enterprise census (2001)
. Various surveys of IVT (2000-2011)

e Object information
. Residential building register (GWR)
. Cantonal building assurance (GVZ2)
. Landprices (internet)
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Zurich case study

gvz buildings by address @ @
improvement_value
y coordinates @
gwr buildings

building id
building quality id building
stories

yvear built
land

egid \ /
development

arv_parcels
parcel id by coordinates
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arv_soil coverage
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Zurich case study

Model extensions @ IVT-VPL

e Generation of synthetic populations (Muller, K.)
 Firmographics (Bodenmann, B.)

 Developers in Zurich (Zdllig, C.)

« Urban typologies — preferences and options (Schirmer, P.)

Eur
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First run — data structure and models

Workplace location choice model | economy
Job change model |

| Demographic events model , Empoyment events model |
( resident employment

| Home-based job choice model T~ T/

|

|

Economic Transition Model \

Household transition model /‘/-

I { household

Household relocation model

L
X Companies transition model

company ) _ , |
Companies relocation model |
| Companies location choice model |

| Sub-model: dwelling cooperatives |
| Household location choice model |

land development

Process pipeline events \

| Real estate price model |
|

|

| Parcel transition model |

| Expected sale price model
| Sub-model: Urban shape options

| Recalculation accessibility———— | Sub-model: dwelling cooperatives |
| Transition planning zones Geographical aggregations | Development proposal choice model |
Plan types (development constraints) [ Building construction Model |
Accessibility
| models | Other parcel characteristics

Agents /
tables Model step 1.1

Model step 1.2
Model step 1.3

*Data tables

SustainCity Consortium Meeting 10./11. February 2011
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Zurich case study

Integrating shape into simulation process

1.) Behaviour and Shape
*Extraction of shape-attributes

*“Synthetisation” for Prototypes

2.) Simulation of Development
*Categorisation for behavioral modelling
*Extract developments options in urban transformation
*Find “natural rules” of urban sprawl

*Create visualisation output

Schirmer, P. (2010) Options and constraints of a parcel based approach in '‘UrbanSimE’, paper presented at 10th Swiss Transport Research

Conference, Ascona, September 2010.
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Simulation and Visualisation

Urban growing scenarios

¢+ 02ha | Urban transformation

'H 20ha | Urban sprawl

0 05 s fem Parcel sizes of Canton Zurich
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Zurich case study

o Unabhaengig-Alternative
A Vielseitig-Aktive
& Passiv-Zurueckgezogene

( Haeuslich-Familiaere

Belart, B. (2011), Household location choice in the Greater Zurich Area,
Masterthesis ETH Zurich, Zurich
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Zurich case study
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Simulation of Development

Typology-classes mixed-use

7
7 2 = E
low 0 - 15.000 sgm 0,3 2,0 0 - 5.000 sgm 3 I:I
average (min) 15.000 - 30.000 sqm 0,4 3,0 5.000 - 10.000 sqm 9 =iy
average (max) 30.000 - 50.000 sgm 0,5 4,0 10.000 - 20.000 sgm 15 @ -
high 50.000 -270.000 sqm ? 5,0 20.000 - 30.000 sqgm 26 E
small medium large extra large

Dublin|- Grand Canal

FEE AR

Hamburg - Hafencity

Berlin - Potsdamer Platz Paris - La Défense

Comparison in scale
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Workpackages

Processing Data

create rough first run
clean data
create common base year

include ZUK - calculations (scripts)
include new base data
derive new data

Modelling UrbanSim

e link data to exiting models
e include ZUK - models

e estimate new models
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Processing

Workflow in SustainCity

General_Script_|
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Combined work

Interaction points to FCL and SUPat

+ Results of surveys

+ Behavioural models for Canton Zurich

+ UrbanSim environment Canton Zurich (regulations on Data)

+ User-knowledge UrbanSim

+ User-knowledge in GIS (GRASS, QGIS) and contact to developers

- Software-development for interaction to shapegrammars and GIS
- Computational-time optimizations
- Visualisation of output
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Combined work

Conferences

04.04. - 08.04.2011 MATSIm Tutorial and User Meeting0
04.07. - 06.07.2011  UrbanSim Workshop (Athens)
30.08. - 03.09.2011 ERSA 2011 Special Session: SustainCity Seminar on land-use and transport
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Combined work

Literature (IVT-VPL)
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