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Simulation area and time period
• Simulation start: 2000

• Evaluation period: 2000-2010

• Simulation period: 2010-2030

Basis data
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Data used in the Zurich case study
Geometries

• Spatial entities including form

• Basis for spatial joins

• Cadastral information

• 171 municipalities

• Inconsitancy

• Demands backward editing starting in 2010 (buildings)

• Changes in networks & parcels not accounted for

Basis data



Midterm Assessment SustainCity 30.08.2011 6

Data used in the Zurich case study
Cross sectional

• Microscopic information for agents and objects

• Objects (buildings) based on 

• Federal register of buildings (GWR)

• mainly residential

• Cantonal building assurance (GVZ)

• Snapshot of year 2000

• New buildings, but no construction

• Agents (households, persons, jobs) based on census data

• Representing different years

• Use of population synthesiser envisioned

Basis data
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Data used in the Zurich case study
Longitudinal

• Control totals in UrbanSim

• Based on aggregated information from statistic departments

• Additional specific statistics collected in previous ZUK-project

• Probability to move (Beige and Axhausen, 2005)

Basis data

StatusTable name
annual_employment_control_totals linear extrapolation from enterprise census
annual_household_control_totals Prognosis statistical office canton Zurich
annual_relocation_rates_for_households Survey data (Beige, 2008)
annual_job_relocation_rates ZUK definitions (Loechl et al. 2007)
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Basis data
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Introducing a generic framework

Data processing
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Data import/Linking the data
• Data issues

• Geocoding and linking

• Primary keys (e.g. EGID)

• Adress match via reference data (cadastral information)

• Spatial join by geocoordinates

• Different years

• Backward editing

• Aggregated information (VZ, building)

• Random distribution

=>creation of rough baseyear, but with reduced number of objects

Data processing
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Calculation-routines: example plan_types
       

• GWR/GVZ

• Housing units

• Construction year

• Value

• …

Soil coverage zones (AV)

• surface information

• buildings footprints

• .....

• Parcel

• size

• FAR covered

• ...

• Land-use zone

• planning-constraints

Data processing
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Geolocating households
• Population census coordinates of ha

• Buildings have meter-coordinates and geometrie

• Options for match:

• extend UrbanSim to include appartments => distribute via location choice model

• random allocation of households through appartments

Data processing



13To change this text manipulate the header and footer of the doc.

Population synthesis

Persons and households: Current state
Full disaggregate census data available to the project

● Persons grouped into households
● Year: 2000 = simulation base year
● Includes almost all required attributes
● Spatial resolution: hectare
● Education, employment status and employment sector
● Limited information on job location
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Persons and households: Augmenting the census data
Missing attributes available via transportation microcensus

● Income and car ownership
● Year: 2000 or 2005
● Imputation (e.g., Poisson regression)

Buildings
● Allocating individuals to apartments within the hectare or neighboring hectares

Jobs
● Allocation to available jobs using ELCM (or a modified version)

Population synthesis
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Persons and households: Replacing the census data
Disaggregate census data is very sensitive

● Highly confidential, cannot be given away easily

Solution:

Population synthesis
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Synthetic population
● Combine a disaggregate reference sample and aggregate data
● No confidentiality issues
● Accurate replication of the household structure

● Hierarchical IPF: Müller and Axhausen, 2011
● Iterative Proportional Updating: Ye et al., 2009
● Entropy maximization: Bar-Gera et al., 2009

● Validation against the full census possible

Population synthesis
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Persons and households: Input for synthetic data
Reference sample

● Transportation microcensus

+ Household structure

– No full attribute set for each household person
● Public Use Sample

+ Full attribute set for each person

– No household structure

Control totals
● Average income by hectare
● Other attributes by commune

Population synthesis
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Non-residential sqm in building
• Basis data for buildings 

• federal building register – only residential

• cantonal fire assurance – one use per building, e.g. residential and other

• cadastral information – no further information

• Non-residential sqm estimated through jobs located in building

• represents 2005

• assumptions on sqm per job 

• Definitions to zonal defintions in plan types based on assumption

Data processing
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Enriching the data

Data processing
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Enriching the data

Data processing
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Definitions and Classifications
• Example: building; land_use, plan_type

Data processing
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Definitions and Classifications
• Example: building; land_use, plan_type

Data processing
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Definitions and Classifications

Data processing
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Residential
100% Residential 1000 1 1 100 90
Residential district (> 90%) 1100 1 1 100 10 10 90

Residential district (< 90%) 1200 1 1 90 30 30 70 10 10
Residential with (loud) commercial and industrial 2000 2 1 100 10 10 90

2100 2 1 90 30 30 70 10 10

Center
Central area; Mix of residential, commercial, retail 3000 3 1 100 100 100 100

Urban center: Mix of residential, commercial, retail 3100 3 1 100 100 100 100
Governmental Public/Governmental 4000 4 100

Industry & Commercial/Industrial 5000 5 1 80 80 20 20
Industry Industry 6000 6 1 20 100 80

Open Space

Recreation area 7000 7
Conservation area 7100 7
Reserve 7200 7
Agricultural 7300 7
Forest 7400 7
Water 7500 7

Infrastructure
Infrastructure 8000 8
Airport 8100 8

Undefined
Unzoned 9000 9
Undefined 9100 9

Residential & 
Commercial Residential (< 90%) with (loud) commercial and 

industrial

Industry & 
Commercial
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Data processing

Definitions and Classifications
• building_types

• In first approach use predefined building types 

• single family detached/attached

• multifamily detached/attached

• mixed use (residential, commercial)

• commercial low/high

• residential urban/edge

• industrial flat/multistory

• later define building types based on:

• size, mix of use

• behaviour of agents

• behaviour of developes

• building volume and relation to other shapes, e.g. parcel
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Phase 1

Modelling
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Phase 2

Modelling
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Household location, transition and relocation choice
• New survey end of 2010 (Belart, 2011)

• 1090 observation of recent movers

• integration of lifestyle and social contacts

• Integration into generic framework for link to UrbanSim data (Schirmer et al 2011)

• Literatur review of variables used in Household location choices (Virani 2011)

• new model with better results

• common variables found in Literature

• variables used in UrbanSim

Modelling
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Household location choice

Hypothesis
• Results of Bürgle (2006) to re-evaluate:

• Different models for sale and rent

• Test additional Hypothesis:

• Households tend to search residential locations close to the members of their social 
network

• Households with employed persons prefer housing locations close to each of the

places of employments

• Different lifestyles have different location choices?
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Comparison (rent)

Household location choice
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Basis model (rent)

Household location choice
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Extensions

Model R4:

V(j) = ... +βDistance to work * (Average distance to work of all hh- members) ^ Exponent distance to workplace + …

Model R7:

V(j) = ... +βDistance to social contact * (Weighted average distance to social contact) ^ Exponent distance to social contact + ...

Household location choice
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Model Belart 

Household location choice
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Model Virani

Modelling
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Model Virani (UrbanSim)

Modelling
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Employment location, transition and relocation choice
• Initial estimation of simple model UrbanSim – joint model

• log density population

•

=> no meaningful results yet

• Different specification alternatives:

•  per sector (NOGA-code)

• joint specification?

•

•

Modelling
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Land Developments

Land price model
● Transaction data on individual level not available
● Estimation directly from comparis data?
● Applying method of residual values (market value - costs)

Rent price models
● Residential, adoption models Löchl (2006, 2010)
● Office, adoption model Haase (2011)

Sale prices (single family residential)
● Estimation from offered prices (comparis data)
● Compare with mean of transaction prices 
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Development Templates
Assume development templates

• Single family residential

• Multifamily residential

• Mixed office

• etc.

Take realised projects

Estimate costs from project data

Land Developments
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Development Project Location Choice Model

Parcels with capacity left > developable parcels

No redevelopment

Random selection of developable parcels for choice set

Development type

• residential, non-residential

Considering developer type

• Promoter, self-owning

Land Developments
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Building Construction Model
Assume construction time per floor area

Estimate velocity functions from dataset on building projects

What about construction delays?

Land Developments
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Conclusions and Outlook

Processing 
• data collection

• clean data

• create base year

• include ZUK - calculations (scripts)

• include new base data

• derive new data

• ....

Simulation
• link data to exiting models

• create models in UrbanSim

• estimate new models

•  (inside outside UrbanSim)

• .....
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Conclusions and Outlook

Scenarios
• Stadttunnel Zürich

• A50/A51 

• Limitation of settlement area

• Rising mortages

• Flughafen Dübendorf

Categories
• Transport Infrastructure (traffic)

• Change of Zoning/Regulation of real estate market (politics)

• Population (economics, demography)
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End

Questions?


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10
	Slide 11
	Slide 12
	Slide 13
	Slide 14
	Slide 15
	Slide 16
	Slide 17
	Slide 18
	Slide 19
	Slide 20
	Slide 21
	Slide 22
	Slide 23
	Slide 24
	Slide 25
	Slide 26
	Slide 27
	Slide 28
	Slide 29
	Slide 30
	Slide 31
	Slide 32
	Slide 33
	Slide 34
	Slide 35
	Page heading
	Slide 37
	Slide 38
	Slide 39
	Slide 40
	Slide 41
	Slide 42

