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Figure 10.3 1950 time-scaled map (Axhausen et al. (2008: 402))

The Distribution of Voting, good example of how human cartograms

Housing, Employment and should be used to depict the spatial distribu-
Industrial Compositions in
the 1983 General Election.

tion of a variable that has been systematically
mapped using conventional maps: voting. In
particular, it shows the spatial distribution of
voting in Britain and how Chernoff (1973)
Voting Ot Pares faces combined with the appropriate use of
Composition colour can be used in a human cartogram
of the distribution of voting, housing, employ-
ment and industrial compositions in the 1983
general election in Britain. The 633 parlia-
mentary constituencies are each represented
by a face whose features express the various
variables, and which is coloured by the mix
of voting — drawn on the equal population
cartogram (for more details see Dorling,
1991).

During the 19th century, as interest in
population statistics grew and as people who
had been peasants became consumers, the
relative value of land to human life fell and
human geography began to matter more. The
emergence of detailed census cartography
after the Second World War grew out of these
Figure 10.4 Using Chernoff faces in a human Shiftil’lg priorities. However, most of the the-
cartogram of voting, housing, employment matic maps of census variables were still
and industrial composition (Dorling, 1991) governed by the logic of physical geography.

Low
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For instance, choropleth maps of population
data typically shade regions with boundaries
defined on the basis of their area size in pro-
portion to the measurement of a variable of
interest. It can be argued however, that such
maps, apart from often being bad examples
of physical geography’s cartography, are bad
social science. They make concentrations
appear where they are not, and dissolve
existing patterns.

Human cartography can address these
issues by redrawing the location of bounda-
ries (dasymetric mapping) and size of territo-
ries on the basis of a population variable of
interest. In this way the relative values of
objects on a map are reflected by the size of
the area and this is much easier for the human
eye-brain system to assess when compared to
trying to translate shades of colour into rates
and then to imagine what they imply.
Rescaling area to the variation in particular
variables is very effective in terms of visual
communication and a good example of this is
the traditional homunculus used in medical
science to portray the human body in terms
of the degree of sensitivity: the skin is res-
caled in proportion to even out number of
nerve endings! (also see Dorling, 2007a,
2007b).

In addition, using human population carto-
grams instead of traditional maps has very
important societal implications. An early
example of using human cartograms to pro-
mote a particular viewpoint or support an
argument is the publication of a map in The
Washington Post on Sunday 3 November
1929 with state areas equal to population and
taxation, accompanied by a proposal to the
Congress to modify the allocation of tariffs
(Tobler, 2004). A more recent example is the
work of Kidron and Segal (initially in 1981
and 1984; and in recent years updated by
various authors and published by Earthscan)
who drew an alternative State of the World
Atlases, in which they used area cartograms
to show how inequitably the world’s health,
weapons and food were distributed. These
cartograms were designed by hand to keep
the shape of the world familiar while still

showing clearly how unfair the distribution
of resources and power was at the time (it is
now more unfair). The cartograms and maps
used in these atlases were perhaps some
of the best remembered by the school chil-
dren that were taught in the 1980s with
such books and therefore may have had
very important social effects upon this
generation.

Other examples of using human cartogra-
phy in advocacy include the work of Seager
and Olson (1986) who described the geogra-
phy of women’s rights in the world, Gilbert’s
(1982) Atlas of the Holocaust and Bunge’s
(1988) Nuclear War Atlas illustrating what
would be the devastating impact of a possible
nuclear war. A more recent example is shown
in Figure 10.5. This is a map produced by
Social Watch.? This map treats population
sizes in the same way that a conventional
method such as Peter’s projection treats land
area. In this map countries are represented by
rectangles of varying size, which is deter-
mined by how many people live there and not
by how many hectares the country occupies.
The rectangles are then coloured according
to their rank in the Basic Capabilities Index,
which a way of identifying poverty situations
not based on income. By not using income
this index is consistent with the definitions of
poverty based on capabilities (promoted by
Sen, 1982; Nussbaum and Sen, 1993 ) and
lack of human rights (Social Watch, 2007).
Countries in blue on the map are those that
provide their inhabitants with a minimum
level of social services, whereas countries in
red face critical situations of deprivations. In
addition, the colour scale of the circles shows
degrees of progress towards gender equity.

The map shown in Figure 10.5 depicts very
different societal impacts on the views of its
readers compared with traditional mapping
approaches. This becomes clear by compar-
ing the size of countries, for instance the
Russian Federation, Australia and Canada in
the , and their respective sizes in a land area
map (see Figure 10.1). Figure 10.5 has a very
different impact upon the public’s perception
regarding the progress in achieving a set of
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basic standards known as the Millennium
Development Goals for the majority of the
planet’s population (if all these standards are
met then all countries in the map will be
coloured blue or green).

It is increasingly and convincingly argued
that conventional maps should not be used to
map human data and that cartograms such as
that shown in Figure 10.5 should be used
instead. However, it is also argued that it
would be useful if population cartograms
approximate the shapes of the regions and
countries as much as possible, while at the
same time preserving orientation and conti-
guity, so that areas on them can be easily
recognizable and familiar to the map reader
(Dent, 1996). The following section discusses
new approaches that have been adopted and
implemented in order to produce cartograms
that distort the least on the surface of the
sphere while still scaling areas correctly.

MAPS AND SOCIETY: THE SOCIETAL
IMPACTS OF TRADITIONAL/
CONVENTIONAL MAPS VS. HUMAN
CARTOGRAMS

What use are Mercator’s North Poles and Equators,

Tropics, Zones and Meridian Lines?
So the Bellman would cry: and the crew would
reply,
They are merely conventional signs!
(Hunting of the Snark by Lewis Carroll,
quoted in Truss, 2003: 200-1)

Cartograms such as that shown in Figure 10.5
represent good examples of how social scien-
tists should be using maps for human-scaled
visualization. However, a disadvantage of
this cartogram is that it distorts the original
regions’ real shapes and this affects the
degree to which it is familiar and recogniza-
ble by a map-reader. As suggested by the
brief review in the previous section, there
have been numerous methodological devel-
opments aimed at creating cartograms on the
basis of automated computer algorithms.

These methods attempted to address a number
of key challenges:

e Develop a method which is as simple and easy to
understand and implement as possible.

e Generate ‘readable’ maps by minimizing the
distortion of the shape of the geographical areas
being mapped, while at the same time preserving
accuracy and maintaining topological features.

e Determine the cartogram projection uniquely.

¢ Minimize computational speed.

¢ Make the end result independent of the initial
projection being used.

e Make the end result look aesthetically acceptable.

e Have no overlapping regions

As noted in the previous section the work of
Tobler (1963, 1973) was instrumental in
facing these challenges. In particular, Tobler
constructed the first computer algorithm that
created an equal density approximation by
compressing or expanding lines of latitude
and longitude until a least root mean square
error solution is obtained. The method gener-
ates pseudo-continuous cartograms according
to partial differential equations in order to fix
a planimetrically correct base map to an
underlying continuous surface. This was then
projected onto a distorted plane, which repre-
sented the variable transformation (Tobler,
1963; Dougenik et al., 1983). The original
Tobler algorithm is regarded as imaginative
but highly inaccurate as the resulting carto-
grams may contain extensive area errors,
slow due to the number of iterations required
by the algorithm and guilty of producing an
over generalized end product. There have
been several attempts to build upon Tobler’s
original work, including the work of Nicholas
Chrisman, which uses a different distorted
plane approach. In this scheme, each region
or polygon has an amount of ‘force’ applied
to it based on the variable’s value being mapped
(Dougenik et al., 1983). More recently, a
Cellular Automaton approach has been devel-
oped (Dorling, 1996; Henriques et al., 2009)
to create cartograms. This approach involves
superimposing a grid on a map. The individ-
ual cells are then swapped on this grid until
every geographic region has a number of
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cells corresponding to its desired area. This
method is very effective at achieving the cor-
rect area, but regions tend to lose their unique
contours and acquire a shape reflecting the
grid. An example is given in Figure 10.6
reproduced from the more recent work of
Henriques and collaborators (see Henriques
et al., 2009).

The problems of distortion and projection-
dependence have been successfully addressed
by Gastner and Newman (2004) who devel-
oped computer software that creates unique
cartograms that can be adapted to minimize
distortion on the surface of the sphere while
still scaling areas correctly. The process is
essentially one of allowing population to
flow-out from high-density to lower-density
areas, which used the linear diffusion method
from elementary physics to model this proc-
ess. The computer algorithm has been altered

so that it re-projects the boundaries of territo-
ries on the surface of the sphere — rather than
on the plane. It can also be described as using
a diffusion equation from the physics of heat
transfer and molecular mixing (for a detailed
formal discussion see Gastner and Newman
[2004]). The resulting maps remain recog-
nizable and incorporate the striking re-sizing
used previously in ‘rectangular maps’.
Furthermore, unlike its predecessor projec-
tions, Gastner and Newman’s method does
not reflect the arbitrary choice of initial pro-
jection (for instance, it joins East—West
unlike any other equal population projection)
and produces an image that approximates a
unique least distorting solution. This means
that the cartogram reader has only one new
projection to learn should they wish to map
upon population rather than land. The remain-
der of this chapter shows how this projection

Figure 10.6 USA county population cartogram. (Henriques et al., 2009: 508)
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method can be used to visualize countries
around the world, regions within countries
and areas within cities.

VISUALIZING THE WORLD

The pioneering diffusion method of Gastner
and Newman described above was first
applied by them in order to depict the results
of the 2000 US presidential election, as well
as to investigate the distribution of lung cancer
cases among the male population in the state
of New York and to also study the geograph-
ical distribution of news stories in the USA.
Following on from this work, there have been
a number of extensive applications of the
technique to generate world cartograms. The
first such cartogram was presented by Richard
Webb (2006) in Nature showed how Mark
Newman had overlaid a grid of 4096 by 2048
squares on a rectangular world map based on
a cylindrical equal-distance projection and
then computed a starting population-density
function by dividing the population of each
country equally between the squares covering
its territory. In this way population was allowed
to diffuse away from higher to lower density
areas with national boundaries moving such
that the net population flow through them
was zero at all times. The ‘Gastner and
Newman’ diffusion technique has also been
used extensive to generate a series of world
cartograms in the context of Worldmapper,?
which is a collaborative project between
researchers at the Social and Spatial
Inequalities Research Group of the University
of Sheffield, UK and Mark Newman, from
the Center for the Study of Complex Systems
at the University of Michigan in the USA.
The project has so far produced nearly 600
world maps where territories are re-sized on
each map on the basis of a number of sub-
jects, ranging from health, life and death to
income, poverty and wealth (Dorling, 2006;
Barford and Dorling, 2007a, 2007b; Dorling
etal.,2008).Figure 10.7 shows a Worldmapper
cartogram of the world population distribution

5577-Nyerges-Chap10.indd 189

across territories, similar to the first such
cartogram by Richard Webb (2006) briefly
discussed above.

It is noteworthy that, unlike conventional
choropleth maps of population data (as well
as the Mercator-projection maps briefly
reviewed above), the Worldmapper carto-
gram shown in Figure 10.7 reveals more of
the real pattern of population distribution by
showing where the highest population con-
centrations are and therefore how human
population can be more revealingly mapped
by social scientists. China and India which
account for about a third of the world popula-
tion are the largest territories on the map. In
contrast, the size of territories of countries
with large land sizes but low population den-
sities such as Russia, Canada and Australia
are diminished when compared with conven-
tional land-based choropleth maps.

It is also interesting to see how the sizes of
the territories change in relation to the popu-
lation cartogram when mapping other socio-
economic variables and to also think about
the societal effects of such a cartogram on
collective imaginations. As we also shown
above, using a cartogram instead of a con-
ventional map has a very different impact
upon the public’s perception regarding the
World’s progress in achieving the United
Nations Millennium Development goals. One
of these goals is the eradication of extreme
poverty and hunger and a more specific
target in relation to this goal is to halve
between 1990 and 2015 the number of people
who suffer from hunger (United Nations,
2008). A useful indicator pertaining to this
target is the prevalence of underweight chil-
dren under five years of age, which is also
discussed in this context in latest recent
report by the United Nations Children’s Fund
(UNICEF) on the state of the World’s children
(UNICEF, 2007). According to data collected
and calculations made by the Worldmapper
project, between 1995 and 2002 almost a
quarter of all children aged under 15 years
old were estimated to be underweight.’
Figure 10.8 shows a world map of all under-
weight children in the world.
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It is interesting to consider at this stage
the impact that Figure 10.8 may have on the
public’s perception of progress regarding the
achievement of Millennium Goals, when
compared to conventional maps. Figure 10.8
is a much better representation of the spatial
inequality and in particular it highlights that
half of all underweight children under the age
of five years live in Southern Asia, whereas
Southeastern Africa, Asia Pacific, Northern
Africa and Eastern Asia also have very large
numbers of underweight children, and espe-
cially Ethiopia, Indonesia, Nigeria and China.
In contrast, it is very difficult to distinguish
the shapes of most countries in Europe and
the Americas because they are hardly visible.
When compared with conventional maps a
human-scaled visualization such as that pre-
sented in Figure 10.8 is possibly presenting a
much more accurate, appropriate and power-
ful depiction of the magnitude of issues such
as child poverty as well as the associated
social and spatial inequalities. Apart from the
statistical human population data that this
map communicates, it can be argued that it
also has a very effective and emotionally
powerful visual impact. Or, as one of us has
argued elsewhere with regards to the social
and spatial inequalities that underpin inequal-
ities in health: “You can say it, you can prove
it, you can tabulate it, but it is only when you
show it that it hits home’ (Dorling, 2007a:
13). Cartograms have been around for many
years and thus it is perhaps surprising that
human cartograms have not been used more
by organizations such as UNICEF as well as
a number of non-governmental organizations
to increase awareness and improve the qual-
ity of information that the public have about
global issues.

Figure 10.8 is just one example of how
new innovative cartogram creation method-
ologies can be used to draw alternative
human-scaled visualizations by keeping the
shape of the world familiar, while at the same
time showing clearly striking patterns of
inequalities. There are, of course, numerous
other examples of variables that can be and
have been mapped in a similar way: there are
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over 600 such maps created so far by the
Worldmapper project alone. In principle, any
variable pertaining to human population could
be mapped in this way at the world scale in
order to address research questions and policy
issues pertaining to human societies.

VISUALIZING THE NATION STATE

The cartogram methods discussed above in a
world mapping context, can also be very
powerful tools in depicting socioeconomic
information for smaller geographical levels,
within nation states. Among the first applica-
tions of the Gastner and Newman method
was to provide an alternative visualization of
the results of the 2000 US presidential elec-
tion and subsequently it was also used to
depict the 2004 presidential and the 2006
congressional election results.® One of the
key arguments against using conventional
maps to depict election results is that they
may give the superficial impression that elec-
toral regions that have a large topographic
area but relatively small populations domi-
nate the political landscape. For instance, in
the case of the US 2000 and 2004 presidential
elections conventional maps were dominated
by the red colour (the republican candidate)
whereas the blue colour (democratic candi-
date) was much less visible, despite the fact
that the ‘blue’ states had very large numbers
of voters. Gastner et al. (2004) show how
such biases can be corrected by resizing each
state according to its population and they
also conduct the same analysis at the county
level. In 2008, Barack Obama did not appear
to win on the conventional map.

In this section we further demonstrate the
power of cartogram technologies for human-
scaled visualizations by mapping regions within
a country, resizing the areas of the regions on
the basis of a variable that is increasingly
used in the social sciences: subjective happi-
ness. In particular, we use data from the
British Household Panel Survey (BHPS)
which is one of the most comprehensive
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social surveys in Britain drawn from a repre-
sentative sample of over 5,000 households
and which includes a number of questions
pertaining to subjective happiness and well-
being, such as: Have you recently been feel-
ing reasonably happy, all things considered?

It has often been argued that responses to
such questions may not be readily compara-
ble between countries due to various kinds of
cultural bias (Diener, 1995; Diener and
Diener, 1995). For instance, it has often been
suggested that Americans have a tendency to
claim that they are very happy because the
term ‘happiness’ is positively valued in their

Unhappy.shp
22 -24

[ 25-44
45-64
65 - 107

I 108 - 201

society, whereas in other countries such as
Japan and France, there is the exact opposite
tendency (Frey and Stutzer, 2002). It can be
argued therefore that the subjective happiness
variable is more suitable for analysis and
visualization at the national and sub-national
level, when such data is available. figure 10.9
is based on data from the BHPS and repre-
sents the ‘mirror image’ of happiness and
unhappiness in Britain. In particular, the car-
togram on the left-hand side was created
using the Gastner and Newman’s diffusion
method to rescale the sizes of all areas
according to the number of the ‘unhappy’

Happy.shp
[ ]23-39
[ ]40-54
B 55-71
72 -105

B 106 - 224

Figure 10.9 Mirror image of happiness/unhappiness in Britain

5577-Nyerges-Chap10.indd 193

2/9/2011 6:47:48 PM



®

194 THE SAGE HANDBOOK OF GIS AND SOCIETY RESEARCH

respondents in the survey. Likewise, the same
method was used to create the cartogram on
the right-hand side of Figure 10.9, in which
the sizes of all areas are rescaled on the basis
of the number of ‘happy’ respondents. As can
be seen these human cartograms are very dif-
ferent from conventional maps of Britain, as
they give more prominence to regions with
large concentrations of a human variable of
interest, which in this case is the number of
‘happy’ and ‘unhappy’ people. Taking a closer
look at these cartograms, we observe simi-
larities in terms of the shape and size of most
regions. For instance, the region ‘Rest of South
East’, coloured in red in both cartograms, has
very similar numbers of both ‘happy’ and
‘unhappy’ people. Nevertheless, there are also
some notable differences. In particular, the
sizes of Scotlandand Wales is slightly larger
in the cartogram of ‘unhappy’ people. The
shades of the region vary because the differ-
ent shades show populations happy and
unhappy, whereas the areas show the absolute
numbers. The regions of Inner and Outer
London have considerably larger sizes in the
cartogram of ‘happy people’ (for a more
detailed discussion of the happiness data used
to create Figure 10.9 see Ballas et al., 2007).
A key societal implication of using carto-
grams such as those shown in Figure 10.9 in
order to depict areas within nation states is
that, if widely reproduced, it may influence
considerably the public’s mental map of the
nation, which is typically constructed by
mainstream media representations.

VISUALIZING THE CITY

In this section we show how the Gastner and
Newman diffusion cartogram method can be
employed to visualize human variables at
sub-regional and sub-city level, drawing on
recent research on poverty, wealth and place
in Britain (Dorling et al., 2007) and focusing
on the city of London.

As noted above, one of the key advantages
of the diffusion cartogram method is that it

5577-Nyerges-Chap10.indd 194

minimizes the distortion of the shape of the
geographical areas being mapped, while at
the same time it maintains the topological
features. This advantage is perhaps more
important when mapping countries or regions
within countries that have shapes with which
most people likely to read the cartograms
are familiar. However, it can be argued that
people are perhaps much less familiar with
administrative, census or postal geographical
units that are typically used when mapping
socio-economic and demographic variables
at the sub-regional or intra-city level. In this
section we have chosen the parliamentary
constituency as the unit of analysis for intra-
city, human-scaled visualisation. UK parlia-
mentary constituencies are a very useful unit
of analysis of socio-economic and demo-
graphic data as they each contain roughly the
same number of people. In addition, it can be
argued that they are an intra-region and intra-
city unit of analysis with which the public is
familiar, given that election results are
mapped at this level and such maps are
extensively used by the media, especially at
the time of parliamentary elections.

The Greater London metropolitan area,
which is used as an example here, comprise
74 in 2009 parliamentary constituencies which
are shown in Figure 10.10.

As can be seen the shapes and the size of
each area vary considerably and this varia-
tion introduces undesirable visual bias, given
that all areas have roughly the same popula-
tion. As it was the case with regions and
countries, such bias can be corrected by
using cartogram methods. In the UK case of
parliamentary constituencies, a population
cartogram would result in all areas having
roughly the same size (see Dorling, 2005;
Dorling and Thomas, 2006). However, carto-
gram methods can also be used to distort the
size of each constituency on the basis of a
socioeconomic variable that pertains to the
political agenda of national and local govern-
ment authorities. A policy-relevant theme in
this context is the spatial distribution of pov-
erty and wealth, which according to recent
research has been characterised by high
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Figure 10.10 Map of Greater London parliamentary constituencies

degrees of spatial polarisation increasing
within Britain at regional and local levels
(Dorling et al., 2007; Dorling and Ballas,
2008). In particular, the highest wealth and
lowest poverty rates in Britain tend to be
clustered in the South East of England, with
the exception of some areas in inner London
(Dorling et al., 2007). The geographical pat-
terns of social and spatial inequalities can be
explored further with the use of human carto-
grams. For instance, Figures 10.11 and 10.12
show an alternative human-scaled visualisa-
tion of the geography of poverty and wealth
in London. In particular, they show how the
London parliamentary constituencies can be
distorted on the basis of the number of
households living in them classified as ‘core
poor’ and ‘exclusive wealthy’, respectively.
As can be seen in Figure 10.11, the ‘core
poor’ map of the locations of the poorest of

the poor in London is dominated by inner
city areas and areas in the South East. ‘Core
poor’ are defined as people who are simulta-
neously income poor, materially deprived
and subjectively poor and who have very
little money coming in, very few possessions
and resources and they also consistently per-
ceive themselves as poor (Dorling et al.,
2007). The parliamentary constituencies with
the largest numbers of this group of house-
holds, those which dominate the map (and
also dark shaded) are Poplar and Canning
Town, Vauxall, Hackney South and
Shoreditch, North Southwardand Bermondsey
and Bethnal Green, all located in the East
End of London.

In contrast, Figure 10.12 shows a very dif-
ferent picture of London, as it distorts the size
of all parliamentary constituencies on the
basis of the number of households classified
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Figure 10.11
areas show higher concentrations of ‘core poor’)

as ‘exclusively wealthy’. These are house-
holds that have sufficient wealth to exclude
themselves from the norms of society, if they
so wish (Dorling et al., 2007). As can be
seen, the west end of London dominates the
map, but also some of the wealthy suburbs in
the outskirts of the city, whereas the size of
most of the areas in the east end of London
has shrunk. Kensington and Chelsea (the
largest dark shaded area in the middle of the
cartogram) is the parliamentary constituency
with the highest number of exclusive wealthy
households, which is nearly double that
of Richmond Park which comes second,
followed by Finchley and Golders Green and
Twickenham (all areas in the west end of
London). On the other hand, most of the
areas in the shrinking (in Figure 10.12) East
End of London have very few households
that could exclude themselves by dint of

5577-Nyerges-Chap10.indd 196

'Core Poor’ cartogram of Greater London parliamentary constituencies (darker

wealth from the norms of society if they
wished to do so. Many households there are
excluded by their poverty.

Maps such as those shown in Figure 10.11
and 10.12 may have a very different impact
on the public perception about the state of
societal inequality when compared to conven-
tional maps. They can also be used to raise
awareness about social disparities and their
geographical manifestations within cities and
regions and to monitor progress (or lack of
progress!) with regards to stated government
social, regional and urban policy goals.

CONCLUSION

In this chapter we provide an overview of
the state of the art in human area population
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Figure 10.12 Exclusive Wealthy cartogram of Greater London parliamentary constituencies
(darker areas show higher concentrations of ‘exclusive wealthy’)

cartograms and also give a number of exam-
ples at different geographical scales in order
to illuminate issues and problems that are
inherent in visualizing human populations.
We have argued strongly that conventional
maps that show how cities, regions and coun-
tries appear from space are not depicted in an
appropriate way to show the spatial distribu-
tions of humans and their characteristics.
Human cartography provides the appropriate
methods and tools for the depiction of the
spatial distribution of variables pertaining to
human societies rather than environmental,
geological or meteorological problems.

As we argued throughout this chapter, the
visual impact of human cartograms may have
a considerable influence upon the public’s
perception about very important issues at
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different geographical scales: from achieving
World Millennium Goals planet wide to
ameliorating income and wealth inequalities
within cities or regions.

Undoubtedly there has been progress in
human cartography over the past 20 years. It
can be argued that the new developments in
human cartogram technologies, some of
which were reviewed here, provide the tools
and the enabling environment for social
scientists across disciplines to map their data
using methods that are appropriate for human-
scaled visualizations. The new methods are
relatively easy to understand and use and the
resulting cartograms can be extremely pow-
erful images to support the arguments of
social science researchers. They are also
much more successful than previous attempts
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in retaining recognizable aspects of the phys-
ical geographical zones that they seek to
represent. It should be noted however, that
the ability to deliver this ‘recognisability’ is
always subject to the nature of the geography
concerned and therefore automatic carto-
grams are not a panacea. The products of
cartogram algorithms such as those discussed
in this chapter should always be subject to
scrutiny by the cartogram creator as well as
the viewer (ideally through computer-user
interaction through appropriate interfaces)
and it should be acknowledged that non-auto-
matic manual cartograms may be sometimes
more appropriate. Also, it could be argued
that the effectiveness of human cartograms of
smaller sub-regional or intra-urban areas the
physical shapes of which are less recogniza-
ble by viewers could be enhanced with the
use of interactive tools (‘mouseover’, links to
bar charts and alternative visualisation and
conventional maps) so that the cognitive
effort in order to make comparisons between
areas is minimised. More simply, some place
name labels could just be added!

Finally, it can be argued that one of the
ways in which human cartography can be
improved is the enhancement of visual impact
of human cartograms through the use of
computer animation (Herzog, 2003) showing
the changing shape and size of neighbour-
hoods, cities, regions and countries on the
basis of different variables. It would also be
useful to link human cartography to other
new mapping technologies such as Google
Earth™ in order to allow the viewers to
spin around the sphere and allow viewers to
zoom in and out of the globe and query
where they were looking—to find out more
about each place, to learn more, more quickly
and even to see one image morph into
another. This is one of the immediate priori-
ties of projects such as the Worldmapper,
which was discussed in above and it is
possible that by the time you read this
chapter, the Worldmapper Web site may
well have enhanced 3D human cartograms
(it already has some basic animations of
map transformations).
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NOTES

1 Also  see:
Homunculus

2 http://www.socialwatch.org/

2 http://www.socialwatch.org/

3 http://Awww.worldmapper.org/

4 The Worldmapper maps and data files cover
200 territories, mainly United Nation Member States
plus a few others to include at least 99.95% of the
world’s population.

5 http://www.worldmapper.org/display.php?
selected=182#

6 http://www-personal.umich.edu/~mejn/election/

http://en.wikipedia.org/wiki/
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