
The Visualisation of 
Spatial Social Structure 

 
An introduction 

 
During the 20th century, increasing 
amounts of information about the 
population were collected and 
analysed by statisticians, but often 
these were crudely mapped. The 
mapping methods of the 1980s 
would have required maps the size 
of football pitches to show all the 
detail of many data sets that then 
existed. What follows are pictures 
that made it possible to start seeing 
much of that very detailed data. 

Technical information 
This book uses images originally drawn for Danny 
Dorling’s PhD concerning the mapping of detailed 
social data. Some 500 computer generated maps and 
diagrams that were first drawn in 1991. Some 185 of 
these are now being published in a new book: The 
Visualisation of Spatial Social Structure, published by 
Wiley, with new text written in hindsight. Until now 
many of these images were too complex to publish. The 
colour translation is still problematic. 
 
A small selection of the illustrations in the book is 
presented in this PDF file as an introduction to it. 
 
The first reference number on each page is the chapter 
and figure number in the book. The next is the figure 
number for the individual PDFs. 
 
The Print number refers to the original PhD 
illustrations. Most of the illustrations were created using 
vector graphics. What follows was created by Danny’s 
father, David Dorling, using the original computer files 
and software and converting that into PDF format, 
preserving the vector graphics. This format allows great 
magnification. Please use the zoom feature to study the 
illustrations in more detail. They were designed to be 
looked into, as well as looked at.       Page 1 of 33 

http://en.wikipedia.org/wiki/Danny_Dorling#Atlases
http://www.amazon.co.uk/The-Visualisation-Spatial-Social-Structure/dp/1119962935
http://sasi.group.shef.ac.uk/thesis/prints.html
http://en.wikipedia.org/wiki/Vector_graphics
http://books.google.co.uk/books/about/The_Visualization_of_Spatial_Social_Stru.html?id=EnbnqVI1SQ0C&redir_esc=y


A Maze of Colour
The detail a low resolution image can show.Visual Information

From computer generated graphics
it was possible to show highly
complex information visually
what might now be descrbed as
low resolution images. This image
is too complex to describe in words
or statistics, but it nevertheless
contains patterns. All these patterns
are, in fact, the result of random
variation. What follows are
attempts to show detailed social
data as effectively.
Fig 1.5
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All
Three

by Ward

Britain 1981
Quartile Levels

The Concentration
of Place of Birth in

England Scotland

Wales

Land Area Maps

This image shows what would have
been considered a high resolution
map. It shows where in Britain
people were born compared to the
average for the whole of Britain. It
appears to cover Britain, but it does
not show the information for most
of the people of Britain. It is a map
of rural Britain. At this scale, most
of the towns and cities where most
people live are hardly visible. Even
London is tiny.
Fig P.1
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All
Three

of Place of Birth in

Enumeration District of:

England Scotland

Wales

The Distribution

Britain 1981
Quartile Levels by

Population cartograms

This picture uses the same data as
the previous map, but every dot
represents about 100 households, a
very local neighbourhood. It is
called a population cartogram.
Equal areas in the picture are given
to equal numbers of people, and
everyone is included. It achieves
this by Scotland shrinking but 
Glasgow becoming massive. North
and Mid-Wales shrink. South
Wales expands. London explodes.
Fig P.2
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Continuous Area Cartograms of the British Population.
Illustrations of the results of applying different constraints.

Basemap of

Counties and

Major Cities

Cartogram

Preserving

Coastline

Pseudo-
Cartogram

Approximate Cartogram
Minimising
Internal
Boundaries

Early Cartograms

Here are some of the earliest
population cartograms produced
just by a computer program. The
areas are counties and major cities,
the colours are simply to
distinquish them. Starting with the 
map top left, three slightly
different algorithms produce the
three crude cartograms. The
computer used only had 32
kilobytes of memory. The image
showed what might be possible.
Fig 3.1
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Transformation of the

Britain to Population
Space

Constituencies coloured

by the proportions of the

vote cast in 1987, resized

in proportion to the
electorate.

Political Map of NorthernGenerating cartograms for
Northern Britain

Here the areas are parliamentary
constituencies and the colours
correspond to the proportion of
votes each party got in 1987. We
start with the ordinary map, and
watch it slowly morph into a
population cartogram. Gradually
you see how the bulk of the
population voted, and the rural
vote is reduced to its correct
proportion.
Fig 10.7
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Transformation of the
Political Map of Southern

Britain to Population
Space

Constituencies coloured

by the proportions of the

vote cast in 1987, resized

in proportion to the
electorate.

Generating cartograms for
Southern Britain

Showing a sequence for Southern
Britain where gradually all the
constituencies become similar
sizes, those with large land areas
shrinking, and the densely
populated ones expanding. From
simply showing each individual
constituency correctly coloured,
you get the correct proportions
of each political shade of colour
across the map as a whole.
Fig 10.8
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The Evolution
of a Cartogram

of Population
by County

Circular cartograms

The previous method resulted in
areas often being confusingly odd
shapes. They could all have the
same shape, as long as its area is
correct. Here each area is replaced
initially by a faint solid grey circle
proportional to its population.
Many circles overlap, and others
are isolated. They are jostled about
to give each other room. The
darkest circles are when a state of
no overlap has been achieved.
Fig 3.3
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Does the cartogram work?

Lines joining every pair of areas
that originally had a common
boundary are added here to the
previous cartogram to see how
well it has worked. Neighbours
mostly still touch, or nearly touch
each other. Take any place, and the
places immediately north, south,
east and west are usually the ones
you would expect. Because of this,
if the cartogram shows a pattern, it
is a pattern about the geography.
Fig 3.4
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Census
Wards

(1981 Resident Population)

A ward level cartogram

You can increase the resolution to
show, for example, every ward.
These are the areas used in local
elections which councillors 
represent. One will be your local
area. It is just possible to produce
a look-up table to identify every
one of them, but there are over
ten thousand. On a land area map,
say A4 size, most wards will not
be visible. Wards in built-up areas
tend to have larger populations.
Fig 3.11
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The Distribution of
Broad Industrial Groups

in Britain, 1987.

Dominant Group in

Ward by Employees:

Agriculture
Energy & Water
Manufacturing
Construction
Distribution
Transport / Banking
Administration
Other Services

Showing data on a cartogram

These cartograms can be used to
map detail to an extent that was
previously impossible. You can see
the trend in various areas, ones
which are unlikely to match any
official administrative areas. You
get an overall and a detailed
picture of the statistics, because it
is a picture. If you went to a state
secondary school, the catchment
area of you year group is shown
by perhaps 5 distinct hexagons.
Fig 1.12
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Parliamentary
Constituencies

(Equal Area Cartogram)

A parliamentary constituency
cartogram

Most people live in densely
populated areas which are difficult
to see at all on the previous map.
Every constituency can be seen

Figure 060 Print 058C
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and identified on this cartogram.
It uses the same index numbers. As
in previous cartograms, topology
is largely preserved, with the
the expected constituencies to
the North, South, East and West
of any given constituency.
Fig 3.10



 23

 32

 50

131

140

184

278

315

397

408437
479

581

607

624

 56

 57

108

158

226

265

287

300

364

383

384385

454

505

533

534

544

545

569

570577

 22

 34 62
 80

 81

100

137
167

170

168

204

262

271

301

391
443

459

467

474
478

480

485

487

489

492

596

 20
 21

 28

 68

 69
 70

169

229
247

255

289

306307

308

316
317

318319

320

375

449

468

482

483

484

486

575

633

 8 

 12

 26

 51

 58

 64

 90

141

160

188

210

224

227
245

260

280

282

303

342

353 380
399

410

472

473

488

497 529

593

599

122

164

165

321

322

323

331

414

415

420
421

422

 96
114

248

290

360

398

403411

499

503

507510

512

543

591

101

295

417

418

439

 19

 29

 31

 36

 67

 73 74

 75

 76

111

124125

126

149

150

151

152

157

174

181
182

183

202

205

206
207

211

219

220

250

253
259

263
264

269

272

273
281

284

285

292293

309

327

328
329

330

367

388

419

425

429

450

451

460

463

471

546 547

555

564

568

571
572

574

580

583

610

622

 15

 17

 30  37

 71

 77

 91

117
121 208

261

266

274

276

277

358366

392

393
401402

431

462

475
522 496

509

511

530

584

595602
615

628
 24

 89

112

344

430

517

518

557

590

 4 

 11

 13
 25

 35

103

123

159

171

185

186

190

217

218

221

246

251

267
286

296

326

346

354

359

362

368

381

379

406

409

412
452

453

464

481

490

508

513

559

566

592
611

612

616

617

 82
 83

120

146

191

192

209212

228

243

268
288

446
447

455

493

515516

521

626

 79

128

129

166

216

283

416

394

395
396

413

525

477495

498

500
502

542

553

554

558563

565

582

594 604

600

601

608
621

631

 27

 65 66

 84

 85

 86

 87

119

213

241

310

440441

442

445

551

561

 88

 93

102

275

325

343
356

361

363

404

407

423

470

491 501

506

514

526

527

538
589

630

 5 

 39

 40

 41

 42 43

 44

 45

 46

 47

 48
 49

142143

144145

172173

254

382

494

535

536

537

548

556

578

579

585

586

597598

618
619620

623

 61

127

130 138

147
195

203

223

256

270

279

312

313

314

333

345

347

374

458

504

528

552

603

613

614

625

629

 6 

 14

 38

 52

 53

 54

 59

 60

 63

 92

 94

 95

116

148

161 163

194

291

324

334

335
336

337

338

339

348

349
350

351

352

426
427

436

448

461

466

523

524

476

519

532

541

576 587

588

609

 1 

 7 

 55

 72

 78

 97

 98

109

115

133

134

139

156

162

244 299

341

355

357 371

372

378

389
390424

435

444

457
562

573

627

632

104
105

106

107

549
550

 9 

 10
 16

 18

 99

110

113

132

135

136

153

154155

175

176

179180

187

189

193

214
215

225

242

294

304

305

311

332
340

365

373

400

405

428

438

456

465

469

531

539

567

605
 2 

 3 

177

178

196
197

198

199
200

201

230
231

233234
235

236

237

238

239

240

249

257

369

370

376
377

432

433

Parliamentary
Constituencies

Parliamentary constituency map

The numbers on this map refer to
an alphabetical list of the then 633
parliamentary constituencies. The
size of the numbers reflects the
different amount of space this map
gives to each constituency. If you
zoom in, you will find every one is
numbered, even in London. This is
not a useful picture to show how
people voted, or much else except
about the land that is available for
ownership in each place.
Fig 3.8
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Election results on a map

Now we give some political colour
to the initial map. Unfortunately
you can hardly see what is going
on in Greater London and other
major cities. The overall
impression is consequently false.
Labour had 31% of the popular
vote and won 35% of the seats, but
this is not apparent because their
greatest support was in densely
populated constituencies which are
always the smallest on a map.
Fig 4.17
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The Distribution of Voting inElection results on a cartogram

On a population or constituency
cartogram every constituency is
easily seen. They achieve a picture
which is fair to everyone.
Unfortunately the colours that are
produced here, due to technical
factors, differ from what the
original file produced when the
image was printed on an unusual
prototype printer-plotter in 1990.
Printed with that device, the colour
for labour was bright red.
Fig 4.16
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The Changing Distribution

Between the 1983 and 1987
British General Elections

Alliance

ConservativeLabour

None

of Voting Composition

Constituency Swings:

Political swings

This cartogram shows the political
swings as well as the final outcome
of a general election. The previous
circles are replaced by arrows in
the same positions as before. They
show the direction and extent of
the swing through their direction
and the length of each arrow. Their
colour represents the final voting
proportions, and arrowheads are
proportional to the population in
each constituency.
Fig 5.20

Figure 113 Print 145
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General Election

The Distribution of
First Placed Parties
in the 1987 British

Constituency Winners:

Election winners

This cartogram of parliamentary
constituencies uses hexagons
instead of circles and also includes
Northern Ireland. It is the picture
of who won each seat rather than
the more complicated one showing
the proportion of votes for each
party in each constituency. On the
next image of the parties placed
second, except for Northern
Ireland, every hexagon changes
colour, but to what?
Fig 4.18

Figure 090 Print 083
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General Election

The Distribution of

in the 1987 British
Second Placed Party

Constituency Loosers:

Election runners up

Once the election is more than a
two party contest, this picture - of
which party came second in every
place - is no longer the inverse of
the winners' picture. The SDP-
Liberal Alliance, which only won
22 seats, frequently was in second
place in Britain in the late 1980s.
It had become the main opposition
not only in the Conservative south,
but often wherever seats were won
by the Conservatives.
Fig 4.19
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Now
Then

The Changing Distribution
of First Placed Party

Between the 1983 and 1987
British General Elections

Constituency Changes:

The seats which changed

Relatively few seats change party
at most general elections. Only
those which changed are coloured
here, with the outside of the circle 
showing the party which won the
seat previously, in 1983. The
inside colour shows which party
gained it in 1987. All losses and
gains are shown by this method.
The Conservative party lost over
half its seats in Scotland in the 1987
general election.
Fig 5.15
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'55 '59

'64 '66 '70

'74 '74 '79

'79 '83 '87
adjusted

February October

Ten British General
Elections 1955-1987

Voting Composition
by Constituency

Ten general election results

Up until now we have shown just
one cartogram at a time. But the
method is so efficient that here we
show the results for every general
election from 1955 to 1987. The
cartogram labelled adjusted '79
shows a theoretical result of the
subsequent boundary changes.
With sequences over time, it is
sometimes necessary to make
adjustments for purely
administrative changes.
Fig 5.17
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'55 '59

'64 '66 '70

'74 '74 '79

'79 '83 '87
adjusted

February October

Ten British General
Elections 1955-1987

The Distribution of
Second Placed Party

Second placed parties, 1955-1987 

Looking just at who came second
in each of those same elections,
shows again the rise of that third
party, although our voting system
did not reflect this in seats in
parliament. This party came to
control the balance of power in
2010. This colour scheme has no
problem showing six political
parties, which is not possible if
the proportion of votes gained by
each party is to be shown.
Fig 5.19
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25.1%28.2%23.5%

24.4%27.4%21.4%

28.5%24.5%23.2%

21.3%23.2%

'55 '59

'64 '66 '70

'74 '74 '79

'79 '83 '87
adjusted

February October

Ten British General
Elections 1955-1987

Non-Voting by
Constituency

Election turnout

Often forgotten is the number of
registered electors who do not
vote. This is not shown on the
previous images. The national
average percentage is given under
each year, but it varies for a variety
of reasons between constituencies.
Adults are least likely to vote in
the poorer parts of urban areas and
that more so over time. Non-voters
could have changed the results in
almost all constituencies.
Fig 5.22

Figure 115 Print 103

Page 22 of 33



The Distribution of 
Voting Composition

Local Elections
Proportion of the

Vote by Ward of:
Liberal / Alliance

Labour Conservative

in the 1987, 1988
and 1990 British

Local elections

As well as more fairly depicting
general elections, cartograms can
be used to reveal all the detail of
local elections. This cartogram
has a simpler, but much clearer
colouring scheme. In effect seats
are shown as three-way marginals,
two-way marginals, relatively safe,
and safe seats. Colour mixing is
used to show voting proportions.
Only in safe seats, can you not see
which party came seond.
Fig 4.21
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Between English and
Yearly Migration Flows

Welsh Wards 1980/1981.

32% of all migrants included

1,352,520 people.

Flows of more than 0.2% of the geometric

mean for the resident populations of the

areas of origin and destination are drawn

as thin lines, shown on an
equal land area map.

Moving house map

Here is a completely different
subject. It is about people moving
house. The image is based on an
invisible map of local wards. The
lines connect wards with a
significant annual migratory flow
of people between them. Apart
from creating a rough shape of
England and Wales, and showing
the Isle of Wight, it does not
reveal much. Even enlarged the
centre remains very dark.
Fig P.3

Figure 003 Print 006A
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Between English and
Yearly Migration Flows

Welsh Wards 1980/1981.

32% of all migrants included

1,352,520 people.

Flows of more than 0.2% of the geometric

mean for the resident populations of the

areas of origin and destination are drawn

as thin lines, shown on a

population cartogram.

Moving house cartogram

These are the same lines, but
drawn on an invisible ward
population cartogram. Two groups
show up. Inner city council tenants
(this was 1980) who tended to
move within a borough, shown by
darker blobs, and people whose
paths avoid the council estates and
who live more on the outskirts of
the conurbations. They tended to
move home around them. This
becomes clearer as you zoom in.
Fig P.4

Figure 004 Print 006B
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Daily Commuting Flows
Between English and
Welsh Wards in 1981.

50% of all commuters included

10,319,230 people.

drawn as thin lines to their workplace,

Flows of more than 2% of the employed

population at the area of residence are

on a land area map.

Going to work map

This is about commuting. On
an invisible map, lines show
significant numbers of people
commuting to the same ward. It
shows people going into the cities,
many of which can be identified
simply from the spider's web of
lines that converge on them.
Occassionally there are some
very long distance commutes
that cross over sparsely populated
areas and become prominent.
Fig 6.11

Figure 126 Print 106
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Daily Commuting Flows
Between English and
Welsh Wards in 1981. drawn as thin lines to their workplace,

50% of all commuters included

10,319,230 people.

Flows of more than 2% of the employed

population at the area of residence are

on an equal area projection.

Going to work cartogram

This image shows the same lines
of commuting just shown, but
on an invisible ward population
cartogram. It is much darker
because on the cartogram far more
area is given to the towns and
cities which appear not as points
but as substantial areas of
employment. The areas between
the urban conurbations are shrunk 
to narrow whiter bands. Zoom in
for a clearer picture.
Fig 6.12

Figure 127 Print 107
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Daily Commuting Flows Between
English and Welsh Wards in 1981.

All flows which satisfy the following

Where-

The number of people moving

The number of people at place i time s.

mijst :

p
is

:

Flows of over 1000 people

drawn as thick lines.

i:

j:

s:

t:

Place of residence.

Place of work.

Daytime.

Nighttime.

from place i to j between times s and t.inequality are drawn as thin lines-

mijst
p

is
p

jt
> 1

50000

Going to work in rural ares

The formula used for this ward
cartogram results in showing more
rural to work flows. It does this by
reducing the significance, and
therefore the number of lines
shown, of flows to wards with a
large daytime population. Thus
large industrial, commercial and
retail centres are suppressed. The
cartogram can then show what
routes other commuters take, all
done by altering one formula.
Fig 6.13
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Daily Commuting Flows Between
English and Welsh Wards in 1981.

All flows which satisfy the following

Where-

The number of people moving

The number of people at place i time s.mijst
p

is
p

js
> 1

25000

mijst :

p
is

:

Flows of over 1000 people

drawn as thick lines.

from place i to j between times s and t.inequality are drawn as thin lines-

i:

j:

s:

t:

Place of residence.

Place of work.

Daytime.

Nighttime.

Going to work in cities

This ward cartogram uses a
formula that shows more 
commuting into areas with a low
night-time population. City
centres often have a much lower
night-time than day-time
population. Hull, central
Manchester, but especially central
London stand out most clearly as
areas with a huge influx of
workers each morning and
exodus each night.
Fig 6.14
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625 Chernoff Faces Showing All Permutations of
5 levels of four features - cheeks, eyes, nose and mouth.

Lowest

Levels
Average Levels

Highest

Levels

Cartoon faces

The faces shown here can be used
to show values. The size of the
eyes can represent the value of one
variable, the width of the nose, the
shape of the mouth and the fullness
of the cheeks three other variables.
Between each large face shown at
the top, there is an intermediate
one. With each variable having up
to five values, there are up to 625
possible permutations of the
features, depending on the data.
Fig 8.7
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The Distribution of Voting,

Housing, Employment and

Industrial Compositions in

% Services Employees

£ Mean Housing Price

% Electorate Voting

Low High

% Adult Employment

Social Indicators

Facial features are in
proportion to the relative

values of the social

and economic
characteristics

of the areas they
represent.

Constituencies in 1987.

Mapping using cartoon faces

This is a parliamentary
constituency cartogram. A circle
touching the top and bottom of
each face would be proportional to
the population. Four variables
affect the features of each face;
service industries the eyes, voting
turnout the nose, unemployment
the mouth and cost of housing the
cheeks. Groups with similar
features become apparent as you
study the image.
Fig 8.11

Figure 158 Print 152bw
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The Distribution of Voting,
Housing, Employment and
Industrial Compositions in

Labour Conservative

Other Parties

the social & economic

characteristics of the

constituencies, colour

of the vote for the

parties.

Facial features indicate

shows the proportions

Voting
Composition

% Services Employees

£ Mean Housing Price

% Electorate Voting

Low High

% Adult Employment

Social Indicators

the 1987 General Election.

Mapping with coloured faces

This is the previous parliamentary
constituency cartogram, but
coloured to show the voting
composition in the general election
of 1987. This tends to highlight the
same groups that were previously
apparent, because people's
circumstances affect how they
vote. The patterns often become
clearer when colour is added, but
you can also see faces that stand
out in the crowd.
Fig 8.10
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Not the end 
 

If you would like to see where 
some of these new mapping 
techniques have been use go to:  

http://en.wikipedia.org/wiki/Danny_Dorling#Atlases 
and follow the links. 
 
For more of an international view, 
see: http://www.worldmapper.org/  
There every map is a unique 
cartogram created by the data 
being shown, only the population 
maps are population cartograms. 
For even more mapping techniques 
and 150 more illustrations, see: 

The Visualisation of 
Spatial Structure 
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