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This paper describes recent developments aimed at promoting increased and improved use of the Aggre-
gate Statistics results from contemporary UK Censuses of Population that are currently available to UK
academics, as well as those from the 2001 Census when they become available in mid-2003. This is ac-
complished by the provision of web-based tools designed to simplify the acquisition, analysis and
investigation of the data by reducing many of the hitherto routine, but technically demanding chores as-
sociated with these tasks. Two such tools are described, both of which are of cartographic interest
through their innovative use of web mapping technologies. Casweb is a tool for the acquisition of census
aggregate statistics, the most widely used component of census results. Descartes is an exploratory car-
tographic data visualization tool. Although the application of these tools to census data is described
here, they could equally be applied to many other spatially-referenced datasets. Readers are encouraged
to make use of an unrestricted demonstration version of Descartes with a sample set of census data in or-
der to fully appreciate its functionality.

Introduction

UK Censuses of Population have been conducted

every ten years since 1801, with a single wartime exception

in 1941. Census results provide a unique and invaluable

source of detailed current and historical information relat-

ing to the demographic and socio-economic characteristics

of populations and households within the UK. They have

wide applicability and are used to underpin major research

and decision-making in government, the private and public

sectors, academia and many other spheres of life.

The provision of access to the results of contemporary

censuses and support for their use in research and teaching

by is seen as a key academic resource by the Economic and

Social Research Council (ESRC), a national coordinating

body for the funding of academic research. ESRC have pur-

chased the results of successive recent censuses from the

national statistical offices and contracted organizations to

provide census-related services to academics on a national

basis.

The Census Dissemination Unit1 (CDU) of MIMAS2,

based at the University of Manchester has provided a range

of services related to results from the 1981 and 1991 Cen-

suses for many years. These services are free of charge at

the point of use to members or affiliates of UK Higher Edu-

cation institutions, and more recently UK Further

Education institutions. The CDU has recently secured a

renewed contract from ESRC that additionally incorporates

the development of services in preparation for results from

the 2001 Census when these become available in mid-2003,

as is currently forecast, together with a retrospective expan-

sion to add services relating to results from the 1971 census.

The software tools described below form part of the ser-

vices currently on offer from, and in development by the

CDU.

As part of its stated aims the CDU is seeking to

increase the use of census data in academia. It is hoped to

achieve this increase both in terms of numbers of users, par-

ticularly by expanding the user base for census into

undergraduate and Further Education learning and teaching

environments where previously census data was the pre-

serve of postgraduates and researchers, and in the amount of

use that is made of census data by individual users. It is also

seeking to improve the use that is made of census data in

academia by making these complex and voluminous

datasets more comprehensible and easier to use in appropri-

ate ways, thereby freeing the user to explore and interpret

the data. In order to accomplish these aims, the CDU is

addressing two of the main barriers that users experience in

making use of census data; problems relating to the initial

accessibility of census data to the user, and also technical

difficulties that exist in understanding, analysing and inter-

preting use of the data once it has been accessed.

Improving access to Census Aggregate Statistics

‘Aggregate Statistics’ form the most widely and most

heavily used component of the census datasets. They con-

sist of counts of persons or of households with particular

characteristics aggregated to a hierarchy of census geogra-

phies and are inherently complex and voluminous datasets.

For example, the 1991 Census Aggregate Statistics com-

prise a two tier overlapping system of 185 tables of

cross-tabulated census variables providing almost 30,000

individual cells for a nesting geographical hierarchy of

counties, local authority districts, wards, and at the finest

level approximately 150,000 individual enumeration dis-

tricts.

The last twenty years have seen major improvements,

closely allied to developments in computing technologies,

in the ease with which users can access these datasets.

These have included the availability of data in digital for-

mat in addition to traditional printed reports, the provision

of access via networked computers and the development of

interactive web-based interfaces to the data.
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Casweb

Casweb is designed to provide an easy to use web inter-

face that will enable even novice users to investigate, subset

and download information of particular interest to them

from the census datasets in a matter of minutes. Its main

functionality requires no additional installation of software

other than a web browser on the user’s machine, making it

particularly suited to learning and teaching environments at

academic institutions where the installation of software on

campus machines is strictly controlled, with most users

having no ability to make any modifications.

Casweb was first launched in 1997, and currently pro-

vides access to Aggregate Statistics from the 1991 GB

Census (1991 GB Local Base Statistics (LBS) and Small

Area Statistics (SAS)) together with accompanying digital

boundary data, and from the 1991 Northern Ireland Census

(1991 Northern Ireland Small Area Statistics). It continues

to be expanded and developed and will shortly provide

access to the 1981 Small Area Statistics, followed by the

1971 Census Aggregate Statistics and those from the 2001

Census when they become available in mid-2003. Casweb

forms the backbone of the CDU’s strategy for making cen-

sus results and related datasets and information accessible

to users.

Casweb is an intuitive, data driven interface that oper-

ates entirely within a web browser. Following initial user

login and authentication it guides users through a

three-stage process of geographical selection, data selec-

tion and download format selection. At each stage of the

process users are presented with the full range of options

available to them and invited to make selections from these.
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Figure 1: The three stages of geographical, data and

download format selection involved in accessing census

data using Casweb.



During the geographical selection stage users are pre-

sented with a ‘drill down’ listing of all census zones

(geographical areas) for which data is available. Starting at

country level, users can progress to finer levels of the cen-

sus geographical hierarchy (counties, local authority

districts, wards and enumeration districts), and make selec-

tions of these zones to define their region, or regions of

interest. Once this is done the user selects the level of geo-

graphical detail at which they require data for their region.

The user then progresses to the data selection stage

where they are presented with a listing of the descriptive

titles of all the available census cross-tabulation tables. On

making a selection from this list, an on-screen layout of the

table is provided from which selections of individual census

cells can be made. Users can build up complex selections

of cells from several different tables using a ‘shopping trol-

ley’ procedure common in commercial websites.

The download format stage allows users to select

delimited ASCII text files, giving the user control over

delimiters and text qualifiers, which can readily be opened

or imported into any analytical or editing software. Users

are also offered the choice of downloading numeric census

data integrated with digital boundary data (DBD) in indus-

try standard Geographical Information System (GIS)

formats. Currently MapInfo Mid/Mif and ArcView Shape

formats are available, but it is also intended to provide other

GIS formats for which demand is demonstrated. This facil-

ity of providing numeric data together with corresponding

DBD was in itself a major innovation in the mapping of cen-

sus data, removing the previous requirement for users to

access them using separate services operating from differ-

ent physical and web locations and then to have to go

through the process of integration themselves.

At the end of this process the user has a file of census

data in their preferred format resident on their local

machine, ready for immediate use in their choice of soft-

ware with no need for further retrieval operations.

An optional map-driven alternative to the list based

geographical selection stage described above is also pro-

vided. This requires a small software plugin that is freely

available to be downloaded and installed on the user’s

machine. The map-driven geographical specification

option integrates maps of census zones with contextual map

information such as city and town locations, relief and road

and rail networks in order to provide users with the ability to

locate and select census zones in relation to familiar land-

marks or geographical features. This would be impossible

using the non-geographical zone list option.

Improving the use that is made of Census
Aggregate Statistics

As a result of developments such as Casweb, simply

obtaining access to census data is no longer the major disin-

centive to its use that it once was. This has encouraged a

significant expansion of use of census data for learning and

teaching as well as in more traditional research fields. Now

that access to the data is no longer such a problem, the chal-

lenge is to further expand the use of, and to ‘add value’ to

the census datasets by providing users with the information

and tools that are required to understand and make full use

of these valuable but complex datasets. Several initiatives

along these lines are being funded through the CHCC3 Pro-

ject, which aims to enhance the use of census data through

learning and teaching in UK tertiary education. One of the

most interesting of these is the integration of Casweb with

an innovative exploratory data visualisation tool called

Descartes.

Descartes

Descartes is a tool that has been developed by the Ger-

man National Research Institute for Information

Technology4 to support visual exploration of spatially refer-

enced data through automated cartographic visualization.

Like Casweb, it functions entirely within a java-enabled

web browser.

Descartes provides users with the ability to produce a

range of different cartographic visualizations of census

data, which are all linked to one another. The user is then

able to interactively and instantaneously modify the carto-

graphic parameters of these visualizations in order to

visually explore the characteristics of the subject data.

Where Casweb reduces barriers related to data access and

comprehension, Descartes reduces barriers to interpreta-

tion. It frees the user from the routine and often technically

demanding work involved in visualizing their data, leaving

them free to ‘play’ with it, exploring and interpreting any

features or patterns that are revealed by the visualisations.

Descartes provides users with the ability to select data

to be visualized from an available range, and to construct

derived variables such as percentage figures by combining

numerator and denominator count values. Once this is done

a range of different data visualisations of the selected data

are automatically produced. These can include

non-cartographic visualisations, such as data values for

individual data items, linear dot plots, scatter plots and fre-

quency diagrams, and also cartographic visualisations such

as choropleth maps, and bar and pie charts related to geo-

graphical locations. These visualisations are linked to one

another so that features that are selected and highlighted in

one visualisation are immediately also highlighted, or

become the subject of all the others. Each visualisation has

its particular merits in drawing out and making apparent

particular features of the data. The ability to view several

visualisations concurrently, and to relate features of the dif-

ferent visualisations to one another is a key strength of

Descartes.

Descartes is designed to recognise certain characteris-

tics of appropriately structured datasets and to apply

constraints based on these characteristics in producing its

visualisations. These might, for example, prevent Des-

cartes from offering the user pie chart-based visualisations

of counts of cars, households and unemployed people. This

feature is being developed further, and could be used to pro-

vide guidance or warnings on appropriate and inappropriate

visualisation to the user as they create and modify their

visualisations.
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Once Descartes has produced initial visualisations,

users have interactive control over a wide range of the

parameters employed in producing the visualisations such

as classification types, intervals and limits, and the use of

colour. Descartes also allows users to isolate and visualise

particular data values, for instance to remove or investigate

outliers in a data distribution, and to zoom and pan on carto-

graphic visualisations, allowing users to focus on particular

geographic locations. Changes are incorporated and dis-

played almost instantaneously, allowing the user to ‘play’

with their visualisations. These features allow users to

experiment with widely different visualisations in order to

explore their data and reveal features or patterns that may

not be immediately apparent in the initial ‘standard’ visuali-

sations, or rapidly refining a particular set of visualisations

to focus in on particular aspects of the data that are of known

or discovered interest to the user.

Example visualisations

Two examples of the kinds of visualisations that can be

produced using Descartes are reproduced below. Both are

based on 1991 Census Aggregate Statistics for electoral

wards in Inner London.

For the first example, Descartes was used to calculate

the value of ‘overcrowding per household’ for wards in

Inner London. On selection of this univariate data the user is

presented with the three visualisations shown below.
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Figure 2: Descartes visualisations of overcrowding per

household for Inner London wards: a proportional sym-

bol map (using bars), a classless choropleth and a

dynamic classification map. Dot plots and legends are

available on all views. All views are linked to one an-

other. Census Data: Crown Copyright; Digital Boundary

Data: Copyright ED-Line Consortium.



Descartes also supports multivariate data visualisation.

The following visualisations were produced to explore the

relationship between ‘cars per household’ and ‘percentage

unemployment’ for wards in Inner London. The 4-way col-

our scheme on both the map and the scatter plot shows

clearly those areas within Inner London that have

high/high, high/low, low/high and low/low combinations of

these two variables. The negative association between the

two variables is also easily identifiable. Outliers (geograph-

ical or statistical) are easy to spot using this method, for

example Cripplegate and Aldersgate wards in central Lon-

don, which have markedly different profiles compared to

their neighbours.

In closing, the authors would like to emphasise that,

due to its nature, it is hard to describe and do justice to the

full range of dynamic features of Descartes in the limited,

static form of this paper. They would therefore encourage

readers to investigate Descartes for themselves by using an

unrestricted demonstration version of Descartes with a

sample set of census data that is available from the MIMAS

website5. Any comments or suggestions regarding the use

of Descartes or the contents of this paper would be wel-

comed6.

Notes

1 Further information on the CDU’s census-related services
is available from the CDU website at http://census.ac.uk/cdu

2 See http://www.mimas.ac.uk

3 Further information available from CHCC website at
http://www.chcc.ac.uk

4 See http://www.gmd.de/en/gmd.html

5 See http://www.mimas.ac.uk/descartes

6 Please send comments or suggestions to the CDU by
e-mail to census@mimas.ac.uk
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Figure 3: Using Descartes to visualize bivariate data –

cars per household and percentage unemployment for

Inner London wards: a dynamic classification map and

linked scatter plot. Census Data: Crown Copyright; Digital

Boundary Data: Copyright ED-Line Consortium.
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CARTO-SoC
The Society of Cartographers Listserv

The Society has created CARTO-SoC, a listserv (automatic mailer) for the discussion of practical
cartography. Much of the discussion concerns computer mapping using desktop machines, though there
are no restrictions whatsoever on the topics that may be discussed. Any mail sent to the listserv is
automatically distributed to all subscribers. You may find this a useful way of communicating with
cartographers worldwide, and getting help with a wide range of topics. Anyone (both members and
non-members) is welcome to subscribe to CARTO-SoC.

To subscribe to CARTO-SoC, send an Email to:

listproc@sheffield.ac.uk

with the message

subscribe carto-soc 'your full name'

in the body of the mail.

(For instance, if you were called Gerardus Mercator, and wished to subscribe, you would send the
message subscribe carto-soc Gerardus Mercator to the address listproc@sheffield.ac.uk).

To send a message to CARTO-SoC,

send an Email to: carto-soc@sheffield.ac.uk

If your WWW browser is set up with your correct Email address, you may subscribe directly from the

SoC website. Simply type subscribe carto-soc 'your full name' in the box, and send the message.

To unsubscribe to CARTO-SoC,

send an Email to: listproc@sheffield.ac.uk

with the message unsubscribe carto-soc in the body of the mail.

CARTO-SoC archive

To get a feel for the activities on CARTO-SoC see p37 of this issue of the Bulletin.

Monthly digests of previous CARTO-SoC mailings are available. Up to March 1999 these are plain text files,
and from then on automatically generated HTML pages.

The address for more information or to access the archive is:

http://www.soc.org.uk/cartosoc/index.html


