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Population Canton of Zurich

Swiss population Density by Cantons (26)
Graph and Source: 
FSO, Statistic of population and households - STATPOP, 
Swiss landcover statistic (Arealstatistik)

Population Density Canton of Zurich
by Municipalities (171)
Source:  
FSO, STATPOP
Graph:  Statistics Canton of Zurich
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why a Day Time Population of Zurich ?

� Swiss Census data 2000 allows easy modeling of a simplified day time population. It is
a complete inventory of residential, working place and school locations. Starting point
for a future more realistic and detailed model with multiple timeslices based on Swiss 
Census 2010 and other sources

� our policy: make data accessible to the public 

� present data in a perceivable way : geospatial access is an intuitive way of 
understanding. 

� find ways that make data accessible without hurting confidentiality (1-3)

� make a difference between data dissemination and data publishing or visualization, 
or between absolute grid values and spatial patterns

� several webapplications for interactive visualizations of the highresolution data for 
the Canton of Zurich

� instead of discrete grid data: point access, or attributive query, concept of 
neighbourhood grid and hot spot maps.
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Houston Day versus Night
Source: Oak Ridge National Laboratory

Washington DC
Source: Oak Ridge National Laboratory 

inspirating daytime population visualizations on the web

Vancouver Daytime Population 
Statistics Canada, Census Metropolitan Area - Daytime
population distribution, 2001 by Census Tract

New York - Day versus Night population
Joe Lertola, Time Magazine 2010
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Locations of People for a 

simplified Daytime Population Distribution

� place of work of employed people (outside of residence)

� school locations of scholars and students (outside of residence)

� not commuting persons at home (unemployed, retired persons, young
children)children)

� persons from outside the region commuting in for work or school

� high resolution statistical surface, based on individual locations

� not considered: movements for shopping, cultural events, recreation, 
sports, journeys during work or school and individual locations during
transport.

simplified data model

approaches maybe best a situation around 10 am on weekdays
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Hot Spot Maps

� kernel density estimation for different generalization levels

� GoogleMaps application (regional atlas of geostatistical structures)

� Population Density Canton of Zurich 2000 by…

night… day…                                           change: day minus night
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3D-Model of Night and Daytime Population 

� better differentiation of high value range and extreme values

� 250x250m grid

� open source tools

� StructureSynth to generate 3D-structures

� Sunflow for a high quality rendering

� data quality problem: most students and employees of university
are located at one adress, although campus is all over the city. 
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Night and Daytime Population City of Zurich

3D-model based on a 250x250m grid (with StructureSynth, Sunflow)



Day Time Population 
Lisbon, 14.10.2011
11 / 16

Interactive 3D-Model 

� explore the visualization freely from all viewpoints

� Javaview: open source webtool

� good speed - low grafic quality
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Photorealistic Rendering and Color Key 

� bar height: daytime population quantity in 250x250m grid
� red or blue : residential or working area
� the intenser the colors, the purer a working or residential zone
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Canton of Zurich: photorealistic rendering S
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Canton of Zurich: photorealistic rendering
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Canton of Zurich: photorealistic rendering
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Canton of Zurich: photorealistic rendering NNW
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24 hours 3D-Population Density Animation

� interpolation of the two 12 hour peaks
� continuous animation over 24 hours
� NOT correct situations at any time of the day or week (no 24/7)
� detailed film of the spatial and temporal movements
� animations from different view angles

� start: night situation in rose
� growing or diminishing stacks until daytime peak
� daytime peak with maximum color intensity.
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Outlook:  new Data Sources 2010

� Swiss census 2010 fully register based, anually

� focused on basic information like age, sex, nationality

� samples for topics like social structure, education, structure of� samples for topics like social structure, education, structure of
households, commuting behaviour, employment

� additional sources: 
� census of enterprises (annually in the future)
� school statistics of the department of education
� Zurich traffic model: information about

spatial distribution of cultural, shopping and
other attractors assigned to traffic zones.
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Updated Day Time Population 2010

� more reality, more activities, more timeslices

� no more direct information about who leaves home, who does not. 
Discriminant analysis to split the residents into who leaves and who
stays at home.

� add daytime locations from other data sources:
� census of enterprises, includes commuters from outside
� school statistics , includes commuters from outside
� Zurich traffic model: disaggregate information about the people

displacing for further activities (shopping, sport, culture, 
transport) from transport zones to the daytime population grid

� Optimize estimated parameters by a fit method to balance the
dstribution. 

� adjust parameters for multiple timeslices
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Thank you ! 

Questions ?
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geostatistical webapplications

Statistics Canton of Zurich

� regional atlas of geostatistical structures

� environmental analysis (statistics of the neighbourhood of a point)� environmental analysis (statistics of the neighbourhood of a point)

� settlement history Canton of Zurich by age of buildings

� Localisator


