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Aims for the session today

• Use the open source QGIS desktop GIS application to map 
2021/22 census data downloaded from the UK Data Service

• Create a univariate choropleth map
• Create a bivariate choropleth map
• Create an area cartogram
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Along the way you will:

• Learn how to download 2021 census aggregate data and 2021 
census boundary data from the UK Data Service

• Learn how to carry out data transformations and data processing on 
the downloaded census aggregate data to prepare it for mapping

• Learn about some of the issues that we need to be aware of when 
mapping census data

• Learn how to use the open source QGIS desktop GIS application to 
create maps and other geographic visualisations from census data

• Learn about resources within the UK Data Service to help you with 
using and mapping census data
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QGIS Workbook and Data Pack
• A PDF workbook which includes all of the steps demonstrated 

today and an accompanying data pack is available. To use the 
workbook you need to have installed on your computer the QGIS 
desktop GIS application and have access to a spreadsheet 
application like LibreOffice Calc or Excel.

• To download the PDF workbook and the data pack go to this UKDS 
GitHub repository:

https://github.com/UKDataServiceOpen/mapping-ukds-census-data-with-qgis
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Introducing the decennial UK census

• 1971
• 1981
• 1991
• 2001
• 2011
• 2021 / 2022
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The census form is normally submitted online



Some topics covered by the UK census

• Education – highest level of qualification; numbers of students.
• Housing – accommodation or tenure type.
• Health – good or bad health.
• Labour market – occupation; unemployment.
• Language – proficiency in English language.
• Transport – method of travel to work and distance travelled.
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Output census data
• Information submitted by census 

form on census night is processed 
into census aggregate data

• Data output as counts of people or 
households

• Data output at different types of 
small area geography

• Smallest level of geography is the 
Census Output Area (as here)

• Output Areas are a synthetic 
geography especially created for 
the publication of census data
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Univariate vs Multivariate census aggregate data

• Univariate census data contains information about a single 
census variable giving insight into a single census topic

• Multivariate census data is richer by combining different 
census variables and allows you to look at the relationships 
between the different census variables

• Take a univariate e.g. method used to travel to work census 
dataset (on foot; by car; by rail) and add 1 or more extra data 
dimensions such as occupation giving a multivariate travel to 
work census dataset. 

• Use this multivariate dataset to understand how people 
working in different occupations travel to work
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The UK Data Service
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UK Data Service Census Support

• The UK Data Service Census Support team is 
responsible for building applications that provide 
access to census data from 1971 onwards and for 
supporting the onward use of this census data

• Census aggregate data
• Census microdata
• Census flow data
• Census boundary data

• Today we will look at and use census aggregate 
data and census boundary data downloaded from 
the UK Data Service
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UKDS census aggregate tools
• CKAN provides access to bulk census aggregate 

data but no ability to filter and extract subsets
• Data Explorer provides the ability to extract 

subsets from census aggregate data
• Census aggregate data from earlier census years 

before 2021/2 is in the process of being migrated 
from legacy UK Data Service applications like 
InFuse into the Data Explorer platform
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Demo 1: Downloading 2021 census aggregate 
data using the UK Data Service Data Explorer
• Use the UK Data Service Data Explorer to download 2021 

univariate census aggregate data for electoral wards in Leeds 
providing information on the accommodation type that people 
are living in.
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Prepare downloaded census data for mapping

• Before we can open the census aggregate data downloaded 
from Data Explorer in QGIS and use it to create maps and 
other geographic visualisations we need to do some data 
manipulations on this downloaded data:

• Transform data from Long to Wide form
• Normalise census variables
• Add a categorical summary variable

• The census aggregate data downloaded as a CSV file from 
Data Explorer can be manipulated in a spreadsheet 
application like LibreOffice Calc or Excel

13



Transform data from Long to Wide form 
• How a tabular dataset is organized into rows and 

columns is known as that datasets shape
• A datasets shape may be long or wide
• The UK Data Service Data Explorer provides 

census aggregate data in long form
• In this long form the different census variables 

for a given small area census output geography 
instance are spread over separate rows 

• In order to be able to map the census aggregate 
data in a GIS like QGIS we need to change the 
shape of the data from long to wide form so that 
all of the different census variables for a given 
small area census output geography instances 
are provided in a single row

• The process of changing the shape of the data 
from long to wide is done by grouping 
(aggregating) the different census variables by 
the small area census output geography 
instances. This can be done by constructing a 
pivot table in a spreadsheet application like 
LibreOffice Calc or Excel
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Normalise census variables
• Avoid mapping raw counts of census variables - people or households
• Raw counts of a given census variable will naturally be higher or lower in small areas 

where the population is higher or lower
• Instead the counts should be normalised (standardised) so we can tell if these raw counts 

are high or low given the size of the overall population
• Normalising the data makes the counts in one small area comparable with the value in 

other small areas
• Option 1 – Normalise the census variable being mapped by dividing it by the total 

geographic area in the small area. This expresses the variable as a density.
• Option 2 – Normalise the census variable being mapped by dividing it by the total 

population size (people or households) in the small area. This expresses the variable as 
a proportion or percentage.

• Option 2 where we express the census variable as a proportion of the total number of 
people or households in the small area is usually the approach that should be used to 
normalise census aggregate data prior to mapping it
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Add a categorical summary variable

• The census aggregate data downloaded from Data Explorer 
on accommodation type will for each electoral ward tell us 
across a range of different types of accommodation type the 
number of households that live in that accommodation type

• To the data add a categorical summary variable that looks 
across all of the different accommodation types to find the 
accommodation type in which the most households live in – 
the dominant accommodation type
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Demo 2: Prepare downloaded census 
aggregate data for mapping
• Spreadsheet applications can be used to carry out data 

manipulations on census aggregate data provided as tabular data 
arranged in rows and columns

• Microsoft Excel
• LibreOffice Calc
• Here we will open the census aggregate data for Leeds that we 

downloaded from Data Explorer as a CSV file and manipulate the 
data in LibreOffice Calc to prepare the data for mapping in QGIS 
later:

• Transform data from long to wide form
• Normalise census variables
• Add a categorical summary variable
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Geospatial data and GIS

• Geospatial data is used to model some aspect of the world.
• Vector and Raster data
• Spatial reference systems
• Spatial relationships between geospatial features
• Geospatial data formats
• Geospatial standards
• GIS: Geographical Information System (Science)
• GIS Software applications
• ArcGIS proprietary family of GIS applications
• QGIS is an Open Source desktop GIS application
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Census output geographies

• Census aggregate data is output for a range of different small 
area geographies

• This includes geographies that exist for electoral or 
administrative purposes e.g. electoral wards or local authorities

• As well as geographies created specifically for the output of 
census and other small area statistics e.g. census output areas 
and lower/middle layer super output areas

• Together these census output geographies form a census 
output geography hierarchy

• Statistical disclosure control means that not all census topics 
and variables are provided at all census output geographies
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Census boundary data

• A census boundary dataset is a geospatial dataset that through a 
set of polygonal boundaries describes the shape and location of 
instances of small area census output geographies
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Geographic look up tables

• A geographic look up table is a dataset which 
provides information on the spatial 
relationships between 2 or more types of 
geography

• A geographic look up table can be used to 
convert data from one type of geography to 
another facilitating georeferencing and 
geodata linkage

• Geographic look up tables are produced for 
the census providing lookups between 
different census geographies

• ONS postcode directories are a type of 
geographic look up table that also include 
census geographies
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UKDS Census boundary data 
download tools
• Easy Download
• Boundary Data Selector
• Postcode Directory Download
• Postcode Data Selector
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Demo 3: Downloading census boundary data 
using the UKDS Boundary Data Selector
• Use the UK Data Service Boundary Data Selector to 

download census boundary data of electoral wards for Leeds 
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Demo 4: Downloading map data from the 
Ordnance Survey
• Download from the Ordnance Survey background mapping 

that when added to QGIS will provide context to our census 
data
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Demo 5: introduction to the QGIS desktop GIS

• In this demo we will now 
start QGIS and open the 
data we downloaded from 
the UKDS and the Ordnance 
Survey

• The Online QGIS Hub has 
lots of well-written and 
helpful documentation which 
it is worth spending time with 
to learn all about using QGIS
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A Short Break

• Having downloaded from the UK Data Service census 
aggregate data and census boundary data and background 
map data from the Ordnance Survey, carried out data 
manipulations on the census data and opened all of our data 
in QGIS in the rest of the session we will get on with using 
GIS to make maps and other geographical data visualisations 
from the census data.

• See you back soon to continue our mapping census data with 
QGIS journey!
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The choropleth map

• Polygon features within a digital boundary 
dataset are shaded in proportion to the 
measurement of the statistical variable being 
displayed on the map.

• Choropleth maps provide an easy way to 
visualize how a measurement varies across a 
geographic area or to show the level of 
variability within a region.
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Limitations of the choropleth map

• Choropleth maps imply that the 
underlying population is 
distributed uniformly across the 
extent of the polygon

• Reality says otherwise
• However as long, as we are 

aware of this limitation, the 
choropleth map still provides a 
powerful means of exploring 
and communicating the 
geographic distribution of 
census variables
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Components of a choropleth map
• Mapped census variable
• Census geography boundaries
• Census variable linked to the 

census boundaries
• Choropleth map classification
• Choropleth colour ramp
• Data attribution statements
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Linking census statistics to census boundaries

• Different tables of census statistics are output at different 
geographies and hence have different geographic identifiers 
(GeoIDs) associated with them
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Demo 6: linking census statistics to census 
boundaries in QGIS
• Using the Geographic Identifier (GeoID) code for electoral 

wards that is present in both the census aggregate data 
downloaded from Data Explorer and the census boundary 
data downloaded from Boundary Data Selector we will link the 
two separate datasets together by way of a Table Join in 
QGIS
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Consideration of choropleth mapping choices

• Choice of census output geography
• Choice of choropleth map classification method
• Choice of choropleth colour ramp
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Choice of census output geography

• UK census data is available at different levels of 
output geography.

• Disclosure control means that not all census 
variables are available at all levels

• Mapping / analysing data at different levels of 
output geography may lead to different insights

• Noise in the data when presented at census 
Output Area level is smoothed when presented at 
Lower and Middle layer Super Output Area levels
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Numerical data classification

• A choropleth map classification is a special set of 
numerical data classification methods that is used to 
classify small area statistical data

• We can take the full range of data values held in any 
numerical dataset and classify them into a set of data 
buckets referred to as data classes

• Each data class has a minimum and maximum value 
referred to as the limits or ranges of that data class

• This classification of the numeric data into a set number of 
data classes simplifies the data and helps us to recognise 
and explore patterns present in the data

• Each polygon in a choropleth map is shaded a different 
colour depending on which data class the value of the 
underlying census data variable falls within
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A simple equal interval 
classification of some 
numerical data



Choropleth map data classification methods

• Equal Count (Quantile)
• Equal Interval
• Fixed Interval
• Logarithmic Scale
• Natural Breaks (Jenks)
• Pretty Breaks
• Standard Deviation
• User Defined
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Same dataset – different choropleth maps
• Applied to the same dataset using different choropleth 

map classification methods or selecting a different 
number of data classes will produce a different map.

• No classification method is right or wrong.
• The choice of choropleth map classification method 

that is selected should be based on understanding the 
characteristics of the census variable being mapped 
with the aim of avoiding constructing a misleading map 
to mislead
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Here the same choropleth map 
classification method is used but the 
number of map classes used varies

Here in each map the same number of choropleth map 
classes are used but a different choropleth map 
classification method is used in each map
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Choice of choropleth colour ramp
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Demo 7: Creating categorical and choropleth 
maps in QGIS
• Use QIS to create a categorical map and a univariate 

choropleth map from 2021 census data downloaded from the 
UK Data Service displaying information about the type of 
accommodation that people in Leeds are living in.
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Other types of census map

• Bivariate choropleth maps
• Cartograms
• Dasymetric and masked choropleth maps
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Bivariate choropleth maps 

• Most choropleth maps 
display a single variable 
and are known as 
univariate choropleth maps

• Bivariate choropleth maps 
combine data from two 
variables

• For Newcastle and 
Tyneside combine into a 
single map variables from 
the census on poor health 
and unemployment.
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Cartograms

• A cartogram is a special form of map 
projection where polygon areas are drawn in 
proportion to the variable being mapped 
rather than the land area of the polygon

• Different types of cartogram:
• Non-contiguous cartograms
• Contiguous cartograms
• Dorling cartograms

• Cartograms help avoid the problems of 
census areas with large populations but 
covering a small area being hidden by 
census areas with small populations but 
covering much larger areas
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Cartograms in the wild

• 2016 Brexit referendum cartograms
• Census cartograms
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Demo 8: Creating a bivariate choropleth map and an 
area cartogram in QGIS

• Use QGIS to create a bivariate choropleth map from 2021 
census data downloaded from the UK Data Service which 
displays both accommodation type and tenure type on the 
same map.

• Use QGIS to create an area cartogram from 2021 census data 
downloaded from the UK Data Service.
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Dasymetric and masked choropleth maps

• A dasymetric map modifies the traditional choropleth map by using additional 
land use datasets to display a more realistic distribution of the mapped 
variable

• Within each census boundary polygon describing a given small area, the 
associated census aggregate statistic is spatially redistributed to different 
land use regions within the small area rather than being output across the 
entire small area

• A simpler form of dasymetric map simply masks the choropleth map using a 
buildings layer such that only the buildings within each small area are shaded

• Either of these approaches can help with the problem of the traditional 
choropleth map that implies that population is uniformly distributed across the 
small area

• Creating a dasymetric or masked choropleth map from UK census data can 
be done in QGIS but is a reasonably involved process
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DataShine and ONS Census maps
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Helping you with census data

• UK Data Service training programme
• UK Data Service census learning modules
• UK Data Service helpdesk
• UK Data Service census data drop-in sessions:

• Come along and discuss any questions you might have about what 
was shown today or any other questions you might have about census 
data with myself and other colleagues from the UK Data Service
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Thank you.
James Crone
james.crone@ed.ac.uk

47


	Using QGIS to map 2021/22 census data from the UK Data Service
	Aims for the session today
	Along the way you will:
	QGIS Workbook and Data Pack
	Introducing the decennial UK census
	Some topics covered by the UK census
	Output census data
	Univariate vs Multivariate census aggregate data
	The UK Data Service
	UK Data Service Census Support
	UKDS census aggregate tools
	Demo 1: Downloading 2021 census aggregate data using the UK Data Service Data Explorer
	Prepare downloaded census data for mapping
	Transform data from Long to Wide form 
	Normalise census variables
	Add a categorical summary variable
	Demo 2: Prepare downloaded census aggregate data for mapping
	Geospatial data and GIS
	Census output geographies
	Census boundary data
	Geographic look up tables
	UKDS Census boundary data download tools
	Demo 3: Downloading census boundary data using the UKDS Boundary Data Selector
	Demo 4: Downloading map data from the Ordnance Survey
	Demo 5: introduction to the QGIS desktop GIS
	A Short Break
	The choropleth map
	Limitations of the choropleth map
	Components of a choropleth map
	Linking census statistics to census boundaries
	Demo 6: linking census statistics to census boundaries in QGIS
	Consideration of choropleth mapping choices
	Choice of census output geography
	Numerical data classification
	Choropleth map data classification methods
	Same dataset – different choropleth maps
	Choice of choropleth colour ramp
	Demo 7: Creating categorical and choropleth maps in QGIS
	Other types of census map
	Bivariate choropleth maps 
	Cartograms
	Cartograms in the wild
	Demo 8: Creating a bivariate choropleth map and an area cartogram in QGIS
	Dasymetric and masked choropleth maps
	DataShine and ONS Census maps
	Helping you with census data
	Thank you.



