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Figure 11.6 The distribution of industry on a carfogram of parliamentary
constituencies
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Plate 7 Continuous area cartograms of the British population.
The same 250 counties and major cities are shown, identically
coloured on each of the four images. Top left is the basemap,
next to that is a continuous area population cartogram
preserving the physical coastline. The second cartogram follows
a suggestion by Tobler (1986) where the marginal distributions
are made uniform. The final image uses the boundary of the
latter, but each area is in proportion to its population, with the
lengths of internal boundaries being kept to a minimum. While
an interesting exercise in using cellular automata, such
continuous area cartograms are difficult cartographically to
embellish further
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Plate 10 The distributions of voting, housing, employment and
industry on a population cartogram. The 633 mainland
parliamentary constituencies are each represented by a face whose
features express the various variables, and which is coloured by the
mix of voting, drawn on an equal electorate cartogram. The
patterns in ’riis picture are very interesting and could lead to
endless discussion. The ‘deaths-heads’ inside Glasgow city are
solidly red, while the happy-faces around the capital voted strongl
for the government of the day. The Welsh may not have had mucK
employment, or expensive housing, but they still turned out to vote
in large numbers. This technique is particularly good for identifying
exceptions, faces which do not fit in with the crowd
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population. Because of regional patterns, the industrial structure can be assimi-
lated visually from several hundred pyramids, spaced out on the cartogram
(although interactive zooming was useful to inspect such detailed charts).

Second, the distribution of house prices has been depicted by using a glyph
shaped like a tree. The tree branches into different types of housing divided by
features such as number of bedrooms, bathrooms, heating and detachment.
The width of each branch shows the number of sales of that type of house, the
length is in proportion to the average price. It follows that the total depicted
branch area gives financial turnover for housing in that spatial area. The result,
shown as Figure 11.7, looks like a wood with trees of different species, some-
times occurring in identifiable clumps of particular sizes and shapes. Again,
because there is pattern to the distribution, a meaningful picture is created.

An especially fascinating glyph is one based on human faces, first drawn by
Chernoff (1973; 1978). Facial expressions, it is argued, are one of the visual
images we are best equipped to decipher. We naturally combine their features to
interpret moods such as happy or sad, sly or simple. What is more, we can easily
compare faces and pick out similarities and exceptions in a crowd. Faces main-
tain a basic structure within which even slight variation often holds meaning. The
original Chernoff faces were designed (o portray up o eighteen variables and sta-
tisticians have subsequently extended this to thirty-six (Flury and Riedwyl,
1981), but psychological research suggests that the permutation of so many dif-
ferent variables to features resulted in staggering differences in interpretation
(Chernoff and Rizvi, 1975). This is hardly surprising as many combinations of
variables in the original can visually cancel each other out. It is difficult to see the
slant of an eye when its size was reduced to a point! Here, I have been somewhat
less ambitious and employed only five features and variables to look at some of
the factors behind voting swings across Britain. Figure 11.8 shows the construc-
tion lines of the Bezier curves used to create the graphics.

Parliamentary constituencies were drawn as heads, with variation in area to
show the total number of voters, width to show house price (fat cheeks when
expensive!) mouth style to show employment rate (a smile when high), nose
size for electoral turnout, and eyes to show industrial structure (large and low
when dominated by younger industries). The colour of the face represented the
actual voting patterns. The study was initially meant as a ‘tongue-in-cheek’
exercise but the result, shown in Plate 10, was revealing. The inner—outer city
and north—south divides are in many aspects clear, but the difficulty of drawing
precise lines between the regions and around the cities is also apparent. Specific
individual faces can be identified which did not “fit in” (as when plotting swings
some arrows did not ‘go with the flow’). Strong local trends and relatively
sharp divisions are the clearest messages of this visualization. The faces were
also used to show change over time, coloured and shaped by the swings in the
votes, change in house prices, unemployment increase and so on. Thus the
facial expressions become populations’ ‘reactions’ to a changing situation, their
colours perhaps indicating a political response by the electorate to economic
change. Further psychological work would be valuable to determine how much
the apparent increase in insight gained through using these particular glyphs
might be outweighed by the possible ambiguities introduced through such an
emotive visualization.
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Figure 11.7 The distribution of owner occupied housing on a population
cartogram
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Figure 11.8 The mechanics of constructing glyphs of faces
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.o« CONCLUSION

The argument for the use of cartograms in visualizing human geography has
been developed from outlining the geographic disadvantages of not doing so,
to the cartographic advantages of using an uncluttered map on which the peo-
ple actually fit. The arguments against using cartograms have not been put, but
it should not be difficult for the reader to begin to list them, so strongly is our
present geographical understanding based on the topographic base. Recall that
this was originally designed to help sailors over oceans, not to find people in
cities. You know where things are on an ordinary map. However, there is noth-
ing fundamentally new in using area cartograms. You already use road maps
where the roads are enormous compared to reality and underground maps
whose shape is drawn to give a ‘clearer picture’. Yet throughout cartographic
history people have been developing more appropriate projections for mapping
their times and places. These have often met with resistance if they offered a
new perspective on the world. Whatever its absolute merits, the so-called
Peters projection received considerable criticism for doing just that (Porter and
Voxland, 1986); you can expect people not to like the shape of their world
being changed!

A number of alternatives to cartograms have been suggested in the literature
(and are illustrated elsewhere in this section of the book), but often result in
greater disadvantages. A population density surface can be constructed upon an
equal land area map (in effect an equal volume population cartogram) to
expose those hidden in cities as ‘mountains’ on this surface, but our ability to
gauge volume is poor, and should be avoided when possible, There are also the
well-known problems in visualizing surfaces related to orientation, shadow,
perspective, hidden sections and so on. There is a most complex relationship
between what is actually seen on the paper and what the picture is intending to
show. If we are to resort to 3D then drawing a surface upon a cartogram base
allows for far more sophisticated and straightforward analyses, for example, a
landscape of house prices coloured by unemployment over population space
where height is price.

A second substitution sometimes mentioned is to use the interactive anima-
tion outlined in Chapters 13 and 14 to focus on the small highly populated
areas. Again the usual complaints with insets can be made: we want to be able
to see the detail and the whole simultaneously. In contrast, zooming in on a
highly detailed area cartogram can allow you to see that patterns perceived at
the large (human) scale are often repeated at the small scale (for instance rich
and poor areas can be found at each scale). Investigate the distribution within
the population, not the distribution of the population.

Cartograms can be seen today as a kind of artificial reality which we deliber-
ately construct to obtain knowledge. They allow us to optimize the visualiza-
tion of a chosen body of information, and with population cartograms we wish
to give every person equal prominence in our picture. If we are to understand
the spatial structure of society we must find effective ways of envisioning it.
We have to open up our maps to show us all the people, not hide the majority
in tiny dots on an agricultural map. Then we can employ a whole battery of
techniques — shade, colour, shape, symbols, statistical analysis, even surfaces
and animation if necessary — to depict and examine the information we have
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about the people who live in these tiny places. Cartograms should not be seen
as just another option in a cartographic toolbox, but as a fundamental necessity
in the just mapping of spatial social structure.
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