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About me

Methods of spatial data visualization in the context of suburbanization

•PhD student of Geoinformatics 
and Cartography

•digital cartography, geovisualization, 
3D, tactile cartography

•doctoral thesis 🡪 visual analysis of 
thematic 3D data
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Outline

Methods of spatial data visualization in the context of suburbanization

•Introduction

•Spatial Data Visualization

•Cartography

•Sources of Spatial Data

•Methods

•Conclusion
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Introduction

Spatial Data Visualization  |  Cartography  
Sources of Spatial Data
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Spatial Data (Geodata)

Methods of spatial data visualization in the context of suburbanization

•data that have a geographical (spatial) component

•linked with a specific location 
on the earth's surface

•point, line or area

•spatial analysis

•base for map making
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Spatial Data

Methods of spatial data visualization in the context of suburbanization

•two components
•geometric × attribute
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Spatial Data Visualization

Methods of spatial data visualization in the context of suburbanization

•quantitative × qualitative
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Spatial Data Visualization

Methods of spatial data visualization in the context of suburbanization

•vector × raster
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Spatial Data Visualization

Methods of spatial data visualization in the context of suburbanization

•point × line × area (polygon)
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Cartography

Methods of spatial data visualization in the context of suburbanization

•science, technology and art
of maps (making & use)

•a map can represent a large 
amount of spatial information
•fast

•understandable

•engaging

•digital (GIS based) cartography
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Cartography – process

Methods of spatial data visualization in the context of suburbanization

(geo)data collection

(geo)data management
& analysis

(geo)data visualization
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Sources of Spatial Data – Suburbanization

Methods of spatial data visualization in the context of suburbanization

•census/statistical data
•migration

•new houses/flats

•commuting to work or school

•land use/land cover data

•satellite imagery

•mobile operator data

•field data collection



30.09.2023
14

Sources of Spatial Data – Additional

Methods of spatial data visualization in the context of suburbanization

•administrative units

•topographic data
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Methods 
of Spatial Data Visualization
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discrete/smooth

dot density map

e.g. population 
density

continuous/abrupt

choropleth map

e.g. unemployment 
rate

continuous/smooth

isoline map

e.g. temperature

discrete/abrupt

proportional symbol 
map

e.g. number of hospitals
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Areal Symbols Method

Methods of spatial data visualization in the context of suburbanization

•qualitative data

•differentiation of areas

•easy to create and interpret

•coloured or hatched fill
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Areal Symbols Method – Suburbanization

Methods of spatial data visualization in the context of suburbanization
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Choropleth Maps

Methods of spatial data visualization in the context of suburbanization

•very common method

•relative quantitative data

•data must be recalculated 
•to area (e.g. population per sq. 
km) 🡪 true choropleth maps

•to other units (e.g. %, 1 000 
people) 🡪 false choropleth maps
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False Choropleth Map

Methods of spatial data visualization in the context of suburbanization
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Wrong Choropleth Map

Methods of spatial data visualization in the context of suburbanization
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Proportional Symbols Method

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•map symbols vary in size

•charts or diagrams
•pie charts, bar charts, …
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Proportional Symbols Method

Methods of spatial data visualization in the context of suburbanization
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Proportional Symbols

Methods of spatial data visualization in the context of suburbanization
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Multivariate Maps

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•combining two or more 
variables

•visualisation of 
relationships between 
variables

•harder to read and 
interpret
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Heat Maps

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•visualization of the density of 
the phenomenon

•values expressed by colour 
gradient

•for quick data preview

•clusters
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Flow Maps

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•represents the direction and/or 
magnitude of a phenomenon

•lines can represent a real course 
or a generalized schematic 
connection
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Flow Maps – Suburbanization

Methods of spatial data visualization in the context of suburbanization
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Flow Maps – Migration

Methods of spatial data visualization in the context of suburbanization
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Dot (Density) Maps

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•each dot represents an amount 
of the mapped attribute

•visualizing distribution of 
density of a phenomenon

•dot value × dot size
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Dot (Density) Maps

Methods of spatial data visualization in the context of suburbanization
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Isoline Maps

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•represents data with lines derived 
through interpolation 

•connects points of equal attribute 
value on a map

•more use in physical geography 
(terrain, meteorological variables)
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Cartogram Method

Methods of spatial data visualization in the context of suburbanization

•quantitative data

•geographic size is altered 
to be directly proportional 
to a selected variable

•unlike other methods, it 
changes shape instead of 
map symbols

•abstract
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3D Visualizations

Methods of spatial data visualization in the context of suburbanization

•qualitative and quantitative 
data

•unconventional visualizations

•interactivity and animations

•analog × digital

•3D printing
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Aerial Imagery

Methods of spatial data visualization in the context of suburbanization

•taken by satellite, plane, 
(drone)

•remote sensing
•obtaining information about an 
object or phenomenon without 
making physical contact

•passive (photography, infrared)

•active (RADAR, LiDAR)



30.09.2023
49Methods of spatial data visualization in the context of suburbanization

2003

369 
resident

s

2015

853

residents

2006

504
residents

2021

1028

residents
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Animations

Methods of spatial data visualization in the context of suburbanization
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Conclusion
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Conclusion

Methods of spatial data visualization in the context of suburbanization

•there are many ways to visualize spatial data

•the choice of the method depends on the type of data 
and the purpose of the visualization

•maps help us better understand spatial relationships 
and spatial patterns
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Areal 
Symbols

Choropleth 
maps

Proportional 
Symbols

Multivariate 
Maps

Heat 
Maps

Flow 
Maps

Dot 
Maps

Isoline 
Maps

Cartogram 
Method

3D 
Visuali-s
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Animations
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jakub.zejdlik@upol.cz

www.geoinformatics.upol.cz 
Methods of spatial data visualization in the context of suburbanization

Thank you for your attention!
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