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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




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

e 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




QGIS Workbook and Data Pack

« A PDF workbook which includes all of the steps demonstrated
toda;gand an accompanying data pack is available. To use the
workbook you need to have installed on your computer the QGIS
desktop GIS apE_Ilcatlon_ 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

Workbooks and other materials for
& geojamesc Add files via upload 9b8637 -2 hoursago O 1 Commit the UKDS Census Support mapping
ssssss data with QGIS workshop

oooooooooooooooo
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ntroducing the decennial UK census

ousehold Questionnaire

England

Return to:
FREEPOST 2011 Census,

Processing Centre, UK

A message to everyone - act now.
Everyone should be included in the census - al
people

o wew.census govuk
Your personal internet access code is:

Ilmdamnnumwm-m
‘your comect address heres

», households and overnight visitors.
Itis used 1o help plan and fund services for your
‘community - services like transport, education i o
and health 7
Plaase complate your census questionnaire -
on 27 March 2011, or as soonaspowible  Declaration
an il
‘et of my knowledge and bebed

NP v syt

‘Your personal information is protected
law. Census information is kept confidentia for
100 years.

50 help tomorrow take shape and be partof the
2011 Census.

J. N Mahaon
Mt

Moo Scacan

Where can you get help?
(7)) www.census gowuk

() Census helpine 0300 0201 101
() Text Relay 18001 0300 0201 160

We may contact you if we need to collet
missing informaton.

1f you have lost your envelope. plaase retum 10
FREEPOST 2011 Census, Processing Centre, UK

H1

Help is available in large print and Braille

Household questions - continued

1971
1981
1991
2001
2011

2021 /2022

(1) What type of accommodation is this?

Awhole house or bungalow that is:

) detached

[ semi-detached
terraced (incuding end-terrace)

A flat, maisonette or apartment that is:

] ina purpose-built block of flats of tenement

| part of a converted or shared house
(including bedsits)

| in a commercial building (for example, in an
office buiiding, hotel, or over a shop)

‘A mobile or temporary structure:
] acaravan or other mobile or temporary structure

(HE self
O This means that all the rooms, including the
kitchen, bathroom and tolet, are behind a door
that only this household can use
Yes, all the rooms are behind a door that only
this household can use
No

@ How many rooms are available for use only by this
household?

2 Do NOT count:

O two rooms have been converted into one, count
them as one room

Number of rooms

11 How many of these rooms are bedrooms?

< Include all rooms built or converted for use
as bedrooms, even if they are not currently used
as bedrooms

Number of bedrooms

m \Muuypeol«mnimtlngdoamh
accom

O Tick all that apply, whether or not you use it

> cmihgmqnczﬂmmm
heat for multiple

] No central heating

Gas

Blectric (including storage heaters)

ol

Other central heating

Ebosmhmuholdmumnﬂ\is

accommodation?
D Tick one box only

Owns outright % Goto (7]
] Owns with a mortgage or loan = Go'to ([T
"] Part owns and part rents (shared ownership)
1" Rents (with or without housing benefit)

Lives here rent free

(I Who is your landiord?
O Tick one box only

Housing association, housing co-operative,
charitable trust, registered social landiord

Coundil (local authority)
Private landlord or letting agency
Employer of a household member
Relative or friend of a household member
Other
m In total, how many cars or vans are owned, or
available for use, by members of this household?
2 Indude any company cars) or van(s) available
for private use

i

Person 1 - continued
gjmmwmmmmmmmunpo EZ) If you had a job last week = Goto [T
o, if not working, your last main job.
S Your main job s the job in which you usually work fyou didn't have a job last week = Go'to (B}
{T1) In your main job, what is the address of your
@ In your main job, are (were) you: workplace?

7] an employee? 2 Nywmkauhwnl::.mmm
— Installation, or have workplace, tick
self-employed or freclance without employees? pproy sl o
self-employed with employees? O I you report to a depot, write in the depot address
gnwammmuww&mm?
O For example, PRIMARY SCHOOL TEACHER, CAR
MECHANIC, DISTRICT NURSE, STRUCTURAL ENGINEER
2 Donot state your grade or pay band
Postcode
OR [ Mainly work at or from home
ES) Briefly describe what you do (did) in your main job. 0 Offishore instaltatio
| No fixed place
mmwmmmmmr
O Tick one box only
£73 Do (did) you supervise any employees? D Tick the box for the longest part, by distance, of
Supervision involves overseeing the work of other your usual journey to work
o Sy e [ Work mainly at or from home
T Yes 2 No Underground, metro, ight rai, tram
EJ) At your workplace, what is (was) the main activity O Tan
of your employer or business? [ Bus, minibus or coach
D For example, PRIMARY EDUCATION, REPAIRING CARS, O T
mnmglmnucfwmmm [0 Motorcyde, scooter or moped
g : (were) a local officer, write heiohd
)ouae a government "
|OCAL GOVERNMENT and give the name of your L3RV i cax o
wmmwm [ Bicyde
[ Onfoot
Other
[F) In your main job, how many hours a week (including
paid and unpaid overtime) do you usually work?
15 or less
16-30
ET:) In your main job, what is (was) the name of the [ 31-48
‘organisation you work (worked) for? A0 o mices’
O Ifyou are (were) self-employed in your own
organisation, write in the business name There are no more questions for Person 1.
= Go to questions for Person 2
OR I there are no more people in this household,
= GO0 the Visitor questions on the back page
Ty OR If there are no visitors staying here overnight,
No organisation, for example, self-employed,
freelance, or work (worked) for a private individual * Goto the Dedaration on the front page
Page 10
im

191010

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.




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 ke

22 24 500106918

23 25 500104904 73 54 29 4 0 53
25 53 53 75 78 3 39

27500104908 1

26 4 500104910 87 57 38 49 0 56




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




The UK Data Service

Hle EQIL View HISTOry BOOKMArKs KrOTIES 100is Help - o X
(=) Homepage - UK Data Service X~ +
() C @ © &2 ukdataservice.ac.uk B % OVPN @ &y =
S |
|Z UK Data Service (@ ) (et

Find data Deposit data Learning Hub Training and events

Welcome to the UK Data Service

Trusted access and training to use the UK's largest collection of economic,
population and social research data for teaching, learning and public
benefit.

Explore our data catalogue

Highlights




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

Census
aggregate
data

Census
microdata

Census flow

Census
boundary
data




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

Census
aggregate
data

Census
microdata

Census flow
data

Census
boundary

data




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.

12



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 aggregﬁate
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 geogra{)hy .

instances. This can be done by constructing a

113[vot table in a spreadsheet application like
ibreOffice Calc or Excel

| L S

'GEOG_AREA Accommodation type (8 categories) OBS_VALUE

E05011384 Detached 3211
E05011384 Semi-detached 3612
E05011384 Terraced 2353
E05011384 In a purpose-built block of flats or tenement 495
E05011384 Part of a converted or shared house, including bedsits 25
E05011384 Part of another converted building, for example, former school, church or warehouse 12
E05011384 In a commercial building, for example, in an office building, hotel or over a shop 30
E05011384 A caravan or other mobile or temporary structure 3
E05011385 Detached 622
E05011385  Semi-detached 3197
E05011385  Terraced 4362
E05011385 In a purpose-built block of flats or tenement 2613
E05011385 Part of a converted or shared house, including bedsits 569
E05011385 Part of another converted building, for example, former school, church or warehouse 335
E05011385 In a commercial building, for example, in an office building, hotel or over a shop 110
E05011385 A caravan or other mobile or temporary structure 10
E05011387 Detached 649
E05011387  Semi-detached 4537
E05011387 Terraced 3490
E05011387 In a purpose-built block of flats or tenement 1840
E05011387 Part of a converted or shared house, including bedsits 140
E05011387 Part of another converted building, for example, former school, church or warehouse 75
E05011387 In a commercial building, for example, in an office building, hotel or over a shop 72
E05011387 A caravan or other mobile or temporary structure 8

'WdGeoID caravan detached commb flat

sharedh schchwh semidet terrace total

E05011384 3 3211 30 495 25 12 3612 2353 9741
E05011385 10 622 110 2613 569 335 3197 4362 11818
E05011387 8 649 72 1840 140 75 4537 3490 10811

14




Normalise census variables

» Avoid mapping raw counts of census variables - people or households

« Raw counts of a %_iver] 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 mapﬁed 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

A B L L £ r e H I J K L i N U r V] K )

1 |\WdGeolD rentfree othprivrent othsocrent owsoutright mortgage privrent socrent sharedowner total rentfree_prop othprivrent_prop othsocrent_prop owsoutright_prop mortgage prop privrent_prop socrent_prop sharedowner_prop dominant_ten_type
2 |E05011384 11 166 281 3251 4020 1109 840 63 9741 0.112924751 1.704137152 2.884714095 33.37439688 41.26886357 11.38488B808 B8.623344626 0.646750847 mortgage

3 |E05011385 37 191 949 2102 2451 3353 2688 47 11816 0.313134733 1.6168452288 8.031482735 17.78943805 20.74306026 28.37677725 22.73188896 0.397785741 privrent

15



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

A B L L £ r e H I J K L i N U r V]

1 |\WdGeolD rentfree othprivrent othsocrent owsoutright mortgage privrent socrent sharedowner total rentfree_prop othprivrent_prop othsocrent_prop owsoutright_prop mortgage prop privrent_prop socrent_prop sharedowner_prop dominant_ten_type
2 |E05011384 11 1686 281 3251 4020 1109 840 63 9741 0.112924751 1.704137152 2.884714095 33.37439688 41.26886357 11.38488808 B8.623344626 0.646750847 mortgage

3 |E05011385 37 191 949 2102 2451 3353 2688 47 11816 0.313134733 1.6168452268 8.031482735 17.78943805 20.74306026 28.37677725 22.73188896 0.397785741 privrent

16



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
Idatata in LibreOffice Calc to prepare the data for mapping in QGIS
ater:

* Transform data from long to wide form
* Normalise census variables
« Add a categorical summary variable

17



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

18



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

o Statistical disclosure control means that not all census topics
and variables are provided at all census output geographies

19



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

~—
T
I '
' .I 2\ 4
Council Area boundaries Census Output Area boundaries -

Contains OS data © Crown copyright and database right 2026 Contains OS data © Crown copyright and database right 2026



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

File

B -E-lo- Omd £ &

Liberation Sans v 10 pt

G8 v i fxZv=
A B

1 POSTCODE DOI

2 Gl 1AB 201710

3 Gl 1AD 202002

4 Gl 1AE 202401

5 |G1 1BA 197308

6 Gl 1BL 198509
(@ nspd_2025_02

Edit View

nspd__

2025_02.csv - LibreOffice Calc

Insert Format Styles Sheet Data Tools Window Help

DOT X !

o

k- 84
. BIU-A-®.=2==[= »

C D E F 2
COUNCILAREA I
259624 665340 S12000049
259162 665164 S12000049
259492 665562 S12000049
199207 259810 665350 S12000049

259696 665068 S12000049

f

Sheet 1 of 1

Default English(UK) I. (@ (]

21




UKDS Census boundary data
download tools

« Easy Download

« Boundary Data Selector

» Postcode Directory Download
» Postcode Data Selector

Census
aggregate
data

Census
microdata

Census flow
data

Census
boundary

data




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

23



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

24



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

File Ecit View History Bookmarks Profiles Tools Help

() QGIS resources - QGIS Web Site X

| &
o <« C @

QGIS

+

@ qgis.org/resources/huby (£33 VPN @ &)

About Resources Community & Download 5

Latest news will appear here soon. Q

Project

Community

Resources
Documentation
Installation guide
Testing
Roadmap
Reports
Resources Hub
Books
Contact and Support
Blog

Funding

Goodles

Download

Archive

€ Edit on GitHub

Resources

Installation troubles?

If you are looking for information on installing QGIS on all available platforms, we have prepared a comprehensive
guide for you:

Installation guide

Documentation

QGIS has a lot of documentation. All of the core documentation (user manual, developer handbooks etc.) is available in English.
Some documents such as the user guide are also available in other languages.

You will find documentation for every QGIS Long Term Release (LTR) on the respective documentation website.

Get involved and help us write a better documentation.

Choose your language: ZE English ~

QGIS 3.44 QGIS testing (>3.44) Archived releases Data protection
For users (QGIS 3.44)

Desktop User Guide —#E English QGIS Training manual —#E English Gentle Intro to GIS — i English

25



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
iIn 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!

26



The choropleth map

512000014 :117.59

[ ]2-10
[ ]10-164
[ 16.4- 241

$12000010.:8.47

$12000036: 527

$12000026::12.94
$12000029 :112.96

EC
Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026

» 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.

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026

27



Limitations of the choropleth map

£02002376

« Choropleth maps imply that the — —
underlying population is R
distributed uniformly across the
extent of the polygon

£02002382

EO

» Reality says otherwise

E02002384

 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

E02002394

£02002399

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026

28



Components of a choropleth map

[] (3 | myCensusMap - myCensusMap.pdf X |+ v = =] X
® M a p p e d Ce n S u S Va rl a b I e o C @ D) file///C:/Users/james/Documents/UKDS_Mapping_Census_Data/myCensus! B ¥ @ a8 =
D 1 of1 — |+ 100% v PELTZE 6 »
) C e n S u S g e Og ra p h y bo u n d a ri e S Percentage of Households i;ol.zelec(j:se II'II::.TSQ in Flats as recorded by the
. . N A SRS ' U FENTA )
« Census variable linked to the e
. | 3
census boundaries Py
= U 2T
" gmn ] N -
» Choropleth map classification e
S P =
 Choropleth colour ramp | | 2
L] L] .7, 'ﬁy N: D : Mm’;';’.’l : “ : 4 ;' Z ;‘a;.‘“l
« Data attribution statements e VY . S
5 7 %
AP B
. A
“P' ¥ > 3 v’ PR
2021 Electoral Wards bl ) A, VAT D Shiond ) e
[)34-68%Flats Rt s ST B S B e
[168-10.6 % Flats [ N7 3% “’,:7 b ok A
Shetedied Tual/~ | =0T TEpra
B 187 26.5 % Flats g Co T i N\, NN e N L
B 26.5 - 46.9 % Flats [ ) T MUAS A= I S T\
- [ 46.9 - 56.8 % Flats v N N R AP AT
e o 7 Ao LD G
[ —
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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
(GeolDs) associated with them

wEUIL UEUNAME ™M Manui_m  manui_m_pcnt
374/S12000036  Edinburgh, City of 121562 6407 5.27056152¢
375/512000038  Renfrewshire 41219 5691 13.8067396"
376/S12000039  West Dunbartonshire 20402 2644 12.95951371
377/S12000040  West Lothian 44709 6677 14.9343532¢ S$12000024 °8.8
378/512000041  Angus 28723 4446 15.4788845:

S$12000005:'18.17

$12000015:115.55

$12000005

512000014 :117.59
=
$12000010 : 8.47

$12000036 : 5.27

$12000010

$12000040 :/14.93

$12000036

$12000040 13.66

$12000019 : 8.2
$12000019

$12000026

$12000029 $12000026:112.94

i $12000029 :112.96

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026 30

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026



Demo 6: linking census statistics to census
boundaries in QGIS

« Using the Geographic Identifier (GeolD) 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

31



Consideration of choropleth mapping choices

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

32



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

MSOA -

LSOA

Census OA

Source: Office for National Statistics licensed under the Open Govern

Contains OS data © Crown copyright and database right 2026

33
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Data Value Class
" ¥ o - 3 3 to 20
Numerical data classification 4
o 3 to 20
18 3to20
. ] ] ] 20 3 to 20
* A choropleth map classification is a special set of 22 21 t0 38
numerical data classification methods that is used to = e
classify small area statistical data 39 391056
. 53 39 to 56
« We can take the full range of data values held in any 57 57t07a
numerical dataset and classify them into a set of data ® Tlon
buckets referred to as data classes 52 571074
- Each data class has a minimum and maximum value 5 STio7s
referred to as the limits or ranges of that data class o7 T to 7k
* This classification of the numeric data into a set number of |2 ke
data classes simplifies the data and helps us to recognise |z 757

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

A simple equal interval
classification of some
numerical data

34



Choropleth map data classification methods

Equal Count (Quantile)
Equal Interval
Fixed Interval

Logarithmic Scale
Natural Breaks (Jenks)
Pretty Breaks

 Standard Deviation 147 - 3.43
] 3.43- 461

 User Defined 461 - 591
5.91 - 6.85

6.85 - 11.3¢

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026
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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 beln? mapped
}[mth _thle acllm of avoiding constructing a misleading map

o mislea

15-35
147 - 343 33-34
343 - 461 54-74
461-591 T4-94
5.91- 635 94-14
£.35-11.39

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

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026

15-3
3-43
43-58
58-78
78-114

15-3
3-43
43-56
36-7
7-82
82-9.8
98-114

Here the same choropleth map
classification method is used but the
number of map classes used varies

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026
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Choice of choropleth colour ramp

Sequential

e I - I

e N B N
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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.

Poor Health

LM H

Unemployment

Contains public sector information
licensed under the Open

Government Licence v3.0

Poor Health

¢ Tl
Sy,
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Change (%) of people living in a property mortgaged N

Cartograms % A

* 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:

e N on-Cco nt| g uous ca rtog rams i i o o e o st P
* C o nti g u O u S Ca rtog ra m S Cartogram showing change (%) of people living in a property "
° DO rI I n g Ca rtog ra m S mortgaged by their occupiers between 2001 and 201‘¥ "

« Cartograms help avoid the problems of
census areas with large populations but
covering a small area being hidden bg
census areas with small populations but
covering much larger areas

DIFFM

B8.7--71
| -T1--47

A47--41

-4.1--285

.285--6 Contains NRS date & Crown copyright and detabese nght [2018]
Contains 0% data & Crown copyright [and database right] 2018)
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[ ] n
CartO rams in t||e W|Id -
Having a mortgage here includes having a loan that, even if
g you pay it all off, will only ensure you have part ownership of a ’( \j ‘:O"M
125 - 299

property. This is called shared ownership, a combination of buying
and renting, and it is becoming increasingly popular because the
cost of property in many areas is now so high. The number of
people living in a home on which they had a mortgage fell from
27.0 million in 2001 to 25.0 million in 2011. That fall of 2 million
people occurred at a time when the overall population was rising,
especially of those in middle age who might be expected to have
mortgages. The largest and most dramatic falls were recorded in
Luton (-12.0%); Slough (-10.9%); Enfield (-10.8%); Milton Keynes
(-10.7%); Brent (-10.6%); Eastleigh (-10.4%); Medway (-10.2%);
Redditch (-10.1%); and Harrow (-10.0%). Nowhere experienced
a rise, with the slowest declines being in Southwark (-0.4%);

[ ‘ e n S u S Ca rtog ra m S Falkirk (-0.6%); Strabane (-1.3%); and Barnsley (-1.5%).

By 2011 there were only 10 areas where more than half the

population lived in a mortgaged property, and even then in

each case it was only just a majority: East Renfrewshire (54.0%);
Wokingham (52.3%); Blaby (52.1%); Carrickfergus (51.7%); East
Dunbartonshire and Newtownabbey (both 51.0%); Rochford
and South Northamptonshire (both 50.9%); Hart (50.5%); and
Castlereagh (50.3%). By 2011 less than a fifth of the population
lived in a mortgaged property in the Isles of Scilly (12.5%);

« 2016 Brexit referendum cartograms

Westmi (13.7%); Kensington & Chelsea (15.0%); Camden
EU referendum: full results and analysis (16.1%); Tower Hamlets (16.5%); Hackney (17.7%); Islington
(18.3%); and the City of London (18.8%). Nationally the proportion
of dwellings that are both owned outright and mortgaged by their
Q Remain P occupiers has fallen rapidly since 2010, from just under two-thirds
¢ of all dwellings to less than 63.5% in 2013. As yet there is no sign
of a slowdown in this fall, and it is all due to the decline in the j Mortgaged change (%)
number of those with a mortgage. J N W 120 --100
W 99 - s
74 . 50
49 . 25

24 . 04

Owner occupied dwellings, UK %

2010 2011 2012 2013 -

Source: Office for National Statistics licensed under the Open Government Licence v.3.0
Contains OS data © Crown copyright and database right 2026
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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.

43



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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https://datashine.org.uk/

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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N ,
m/; UK Data Service

Thank you.

James Crone
james.crone@ed.ac.uk
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