
ELECTRONICS ATLASES: IN THEORY AND IN PRACTICE 

Ben White 

At~es are the tr~itional tool through which geographers visualise their subject matter and publish 
the~r resear~h.findmgs .. Paper atlas production has not benefited from new technology but instead publi
cation quallty has de~lmed ~costs have .risen. The electronic medium represents a new opportunity to 
refresh atlas production. Thls paper considers using the World Wide Web as new media for electronic at
lases incorporating techniques of geographical visualisation. A prototype electronic atlas based on the 
'Atlas of Industrialising Britain' is presented. 

Introduction 
The atlas is the traditional tool through which geogra

phers visualise their subject matter, Atlases have a 
particular appeal to the historical geographer - or for that 
matter, the economic or social historian- who cannot learn 
about the landscapes they study simply by visiting them. 
However, the production of atlases, and particularly histori
cal atlases by geographers over recent years has not been 
enriched by new technologies but impoverished by rising 
costs. 

The research reported in this paper developed from a 
realisation that publishing geographically related data in 
the academic community was problematic. Traditional pa
per atlases are no longer economically viable in large page, 
or full colour formats while developmental electronic at
lases rely on GIS technology with its associated data and 
run-time software costs. This paper summarises the key 
findings from a two year project titled 'Authoring methods 
for low cost electronic atlases of change and the past', part 
of the on-going historical GIS programme at Queen Mary 
and Westfield College. (Gregory and Gilham 1998) 

This paper will initially discuss the limitations of con
ventional paper atlases and their GIS based electronic 
replacements. It will then examine the world wide web 
(WWW) as a new medium for electronic atlases and con
sider the potential of a range of image file formats for use in 
a web based atlas. Finally, a case study based on converting 
the existing paper 'Atlas of Industrialising Britain' into an 
electronic form will be presented. 

Why the need for electronic atlases 
Conventional atlases are expensive, the 'Times Atlas 

of the World' retails at£85.00. An historical atlas for under..: 
graduate students retailing at this price simply will not sell. 
As a direct consequence of rising costs recent atlases pro-

. duced in camera-ready form in academic departments have 
small page sizes, cramped lay-outs, and are generally lim
ited to black-and-white (e.g. J.Langton & R.Morris 'The 
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Atlas of Industrialising Britain', Methuen 1986), shades of 
grey (A.Charlesworth et al, 'Atlas of Industrial Protest', 
Macmillan 1996) or, rarely, a second colour for highlight
ing (e.g. D.Dorling, 'New Social Atlas of Britain', Wiley 
1995). Even with a relatively small country such as Britain, 
small page sizes make it difficult to display sufficient detail 
on a national map. A temptation exists to display data at a 
large scale (e.g. county level) to improve visual clarity, 
even if it means that the significant underlying trends (e.g. 
sub county) are hidden. Atlases based upon static maps can
not effectively show change over time except through 
sequences of snapshot dates. It is difficult to envisage an at
las with space to display 150 years of data at an appropriate 
temporal resolution. Consequently, as with spatial patterns, 
temporal trends are often displayed at scales which aid vi
sual clarity in limited space, rather than enhancing the 
understanding of trends within the data. 

The development of GIS technology has helped re
markably little, and this is only partially because few 
historical researchers and authors have the necessary train
ing. Fundamental to the potential of GIS based atlases is the 
familiar issue of cost. GIS are simply too expensive. The 
cost of a site license for a full blown GIS package such as 
Arcllnfo is several thousand pounds or an individual license 
for a desktop system such as Maplnfo costs c£500. Even cut 
down GIS software developed for teaching use, such as 
SECOS (c£100) is too expensive. Whichever GIS is cho
sen, the 'Times Atlas of the World', at £85, remains cheap 
in comparison. While such packages may be affordable by 
the 'authors' of an atlas, something vastly cheaper must be 
distributed to the 'readers'. 

Maps in a GIS are generated from data in response to 
user requests. This can involve an appreciable delay be
tween the user requesting and the system producing a map. 
To present change, we need whole sequences of maps in 
rapid succession. No GIS, at present can work at speeds re
motely acceptable to students from the video game 
generation brought up on instantaneous responses f:rOmhu
man computer interaction. 

GISs require the distribution of boundary and attribute 
data as part of an electronic atlas product While this may 
greatly increase the utility of the product, it raises problems 
of copyright and hence cost. If we are to avoid paying large 
licence fees to the Ordnance Survey or the Office of Na
tional Statistics for their data, we must attempt to distribute 
images created from data, not data itself. 
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Producing a GIS based atlas shifts the boundary be
tween 'readership' and 'authorship'. 'Teaching GISs' such 
as SECOS are essentially construction kits which allow the 
user to explore, or use according to instructions provided by 
a teacher. Sometimes this is desirable, but in an authored 
publication such as 'The Atlas of Industrialising Britain' 
the authors use maps to make particular arguments through 
choices of symbols, areas chosen and so on. It is important 
that 'readers' understand the argument of the author not 
learn how to use a GIS. 

Commercial publishers have ignored GIS for elec
tronic atlases, instead preferring to develop case specific 
multimedia products. This reflects both the substantial. 
funding available and a slightly different product emphasis. 
Commercial electronic atlases concentrate on non-map 
data. The map is often used as a method for reducing the 
search space for relevant information, for example, clicking 
on a map of Britain reveals information available on Brit
ain. MicrosoftEncarta World Atlas and Darling Kindersley 
Eyewitness World Atlas follow this atlas formula. Repli
cating these products in an academic marketplace is an 
unrealistic proposition on cost grounds alone. 

GIS nor commercial multimedia atlases solve the prob
lem of low-cost publication and therefore an alternative is 
required. Two critical features underpinned the search for 
new media for electronic atlases. Firstly, the atlas should be 
platform independent, viewable on any standard hardware, 
PC, Mac or Sun. Secondly, all viewing software should be 
either freely available (or very low cost) or should be stan
dard to most computer hardware. An example of the later 
would be the ability to display Maplnfo images within new 
releases of Microsoft Excel. 

With these two considerations in mind the web pro
vides an obvious, but well suited medium. The Internet is a 
platform independent, low cost resource supporting a wide 
range of free software. Additionally, standard web pages re
produce the text and image integration of a conventional 
atlas. The remainder of this paper assumes that an electronic 
atlas would be web based and considers in more detail what 
an electronic atlas should look like and how this can be 
achieved in the web environment. 

What visualisation otters to electronic atlases 

Refreshing cartographic idea's 
This section outlines briefly the role of maps and car

tography in the understanding of statistical patterns of 
human processes. Recent improvements in computer hard
ware have allowed the idea of visualisation to develop 
whereby the ideas of a single map representation of a pro
cess are being replaced by the concept of the user as the 
cartographer and using maps as an exploratory tool as well 
as a communicative tool. Cartography has been the corner
stone of paper atlases but electronic publications demand 
additional features only achievable through geographic 
visualisation. Visualisation is as fundamental to electronic 
atlases as cartography was to the printed atlas, consequently 
we must fully understand visualisation to produce success
ful electronic atlases. 

6 

Maps are the end product of a complex process of re
duction, generalisation and abstraction intended to enhance 
the users ability to decipher patterns within the data. This 
process relies on the cartographer having a clear sense of 
the 'big picture', i.e. what the map is trying to communi
cate. However, maps can be seen as trying to achieve two 
tasks which sit uneasily together, namely, representing data 
accurately and making a point, when the product is an 
authored atlas the later of these takes precedent. 

Visualisation is the concept of visual thinking as dis
tinct from cartography which is more widely seen as the 
communication of ideas graphically, although it is impor
tant to note that both concepts lie on a larger graphics 
continuum. Visualisation enables the map reader to think in 
a spatial manner and consequently find patterns and assess 
their importance in an interactive manner. Defining geo
graphical visualisation is not simple. Definitions variously 
include key words such as, interaction, movement or spatial 
thinking, but clearly it is changing the way we use maps. 
'Maps are changing from being final products presenting 
spatial information to interim products that facilitate visual 
thinking'. Kraak (1998). 

A key feature of visualisation is the ability of the user to 
change the on-screen information, for example, changing 
the date, mapped variable or cartographic representation. 
Most of the benefits provided by visualisation stem from 
this dynamic element, most significantly, interrogation and 
dynamic map linking. Examples of interrogation include, 
zooming or panning, moving a cursor over the map to reveal 
hidden textual information such as a place name or clicking 
a button to change the mapped variable. Map linking allows 
places to be simultaneously highlighted in all views of the 
data. This is of greatest benefit when one or more of the rep
resentations uses unfamiliar geography. For example, 
linking a cartogram to a choropleth map significantly in
creases the usefulness of the cartogram. 

Visualisation changes the role of the user from passive 
to interactive. Morrison (1997) describes this as 'Democra
tisation of cartography... no longer does the map user 
depend on what the cartographer decides to put on the map. 
Today the user is the cartographer'. Less clear is whether 
this trend is desirable to the construction of authored elec
tronic atlases where the author does not want the reader to 
be the cartographer but instead a more passive receiver of 
information. Clearly some of the features of visualisation 
such as interrogation and map linking have significant ben
efits to the user but these are obtained at the expense of a 
single clear cartographic message. The real challenge is to 
find ways to provide all the functionality outlined above 
without compromising cartographic control. 

Incorporating visualisation in a presentation 
medium 

This section considers what features make up the im
ages I maps of an electronic atlas. The features discussed 
represent two distinct themes. Firstly, reclaiming tech
niques once possible within the paper medium, for 
example, colour or large scale maps. Secondly, embracing 
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the visualisation ideas within the limitation ofproducing an 
atlas with a cohesive authored argument. 

Most academically produced paper atlases lack colour; 
electronic publications have no ·cost incentive from restrict
ing maps to simply black and white and consequently, 
colour is a very simple but important feature to implement 
The second feature to incorporate is the ability to interact 
with the map through zooming or panning. In a paper atlas, 
if we wish to see more detail we can either bring the book 
closer to our eyes, or use a inagnifying glass to enlarge the 
page. When the map is located on a computer screen, these 
options are not as applicable, but fortunately methods exist 
for changing the scale of maps interactively onscreen. 
These first two features are merely replicating what could 
be available in a well-funded paper atlas. 

The first visualisation ideal to include is animation, en
abling us to show change in a dynamic style. This is of 
particular relevance in a historical atlas where the temporal 
nature of the data is often central to the argument being 
made by the author (Southall and White 1997). Animation 
within an electronic atlas can be controlled by the user or set 
to run in a specific manner by an author making it possible 
to incorporate this feature without transferring any carto
graphic control to user. 

Allowing the user to change the mapped variable 
greatly increases the level of interaction between the user 
and the atlas. This can be achieved in a number of ways, for 
example, the user could click a button or select from a list 
Although this increases the number of maps within the at
las, control over how each one is displayed remains firmly 
with the author. This can be seen as a useful feature. Anal
ternative approach would allow the user to calculate new 
variables. At this point the author begins to lose control of 
the information being discovered. The reader is in some 
senses becoming a co-author of the atlas, it difficult to see 
this as helpful. 

In addition to changing the mapped variable, users 
could be allowed to alter the cartographic representation 
used to display the information, for example, changing a 
choropleth map to a cartogram. Tufte (1990) in an article 
outlining principles for 'envisioning' information de
scribed the concept of 'small multiples'. He suggests 
producing many maps with subtle differences as a method 
for revealing minor differences in the data. These idea8 can 
be applied to having multiple graphical representations of 
the same data. These representations can be linked together 
so that the user can relate areas in one map directly to their 
equivalents in all the other views. In practice, when the user 
has the ability to alter one or many of the views the author 
quickly losses editorial control over what information the 
user receives and it becomes difficult to maintain an 
authored argument 

Allowing the user to calculate new variables clearly 
crosses an invisible boundary between readership and au
thorship. In the case of changing the map representation the 
distinction is less clear, and therefore it is probably wise not 
to rule out this type· of feature. However, this should be 
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qualified by suggesting that mapping options should be 
limited to a few well thought through techniques. 

Flle formats for electronic atlases 
Fmding the most effective means for converting fea

ture ideas into actual options within a web based electronic 
atlas has been a central focus of our work. The features dis
cussed in the previous section were amalgamated into an 
overview description of an 'ideal ftle format'. Although this 
is clearly a broad and fluid concept open to further discus
sion, it includes the elements of dynamism (animation) and 
interaction (variable viewpoints and variable scale). Each 
of the flle formats reviewed below contain one or more ele
ments of the 'ideal flle format'. A wide range of formats 
were considered, vector and raster, static and dynamic: the 
only constraint being that they had to be viewable freely 
through web browser software. File formats are grouped ac
cording to the way that they are handled by browser 
software. In broad terms the complexity to create increases 
as we move through the groups. 

Simple me formats 

Standard web browsers such as Microsoft Internet Ex
plorer or Netscape Navigator natively support structured 
text and bitmap images. Most images viewed on the web are 
of GIF format, these satisfy the most basic desirable feature 
of an electronic atlas by providing colour, but their useful
ness can be greatly enhanced in two ways. 

A series ofGIFs can be joined together to create an ani
mation (animated GIF) using shareware software such as 
GIF Construction Set which is available on the web 
(http://www.download.com). Creating an animated GIF is 
a simple process using wizards provided by the software. 
The creator needs to select the GIF flles to include in the an
imation, the order in which they are viewed and how long 
each frame is displayed for. If only a few images need to be 
viewed in sequence they provide a simple and effective op
tion. However, two limitations need to be highlighted. 
Firstly, the animation loops indefinitely outside the control 
of the user. Secondly, as the number of individual pictures 
(or frames) increases, the file· size (in terms of disk space) 
also increases. This means the user will have to wait longer 
for the image to appear in their browser. 

The second way to increase the usefulness of a GIF is to 
use them as link mechanisms. In standard web pages under
lined text provides a bridge from the current page to another 

. page. As with text it is possible to link parts of a single im
age to different locations, these images are known as 
imagemaps. Consider an imagemap of the countries of 
GreatBritain,iftheuserclicksonEnglandanimageofEng
land could be loaded, if Scotland had been clicked, then a 
map of Scotland could have been loaded. In Adobe IDustra
tor the cartographer can select any object in the map and 
assign it a web URL making imagemap creation very sim
ple. 

Plugin based formats 

Extra· features can be incorporated into the web envi
ronment through the use of plug-in software. Plug-ins are 
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pieces of software which run inside a standard web browser 
allowing it to display non web standard ftle formats. The 
main reason for using plugins in an electronic atlas is to in
crease the range of mapping options available to the author. 
Using plugin software allows us to incorporate two more of 
the desirable features for an electronic atlas, namely the 
ability to zoom into a map or to animate it. Zoom and pan 
can be incorporated in a web browser using Acrobat PDF 
format. A map loaded into a web browser in PDF format 
will initially look very similar to a simple bitmap image. 
The main difference to the user is that they have additional 
buttons on the browser toolbar which allow the map to be 
zoomed or panned around. The ability to zoom is extremely 
useful when the map is for a large area, such as the whole of 
the country or where the patterns revealed by the map are 
very complex. Maps can be saved as PDF files within 
graphics software packages such as Adobe IDustrator or 
Macromedia Freehand. 

In the previous section it was suggested that GIFs could 
be strung together to produce simple animated sequences 
but that the user had no control over how or when they 
viewed the sequences. Interaction can be increased in ani
mations with the use of movie ftle formats. Common 
examples of these included MPEG, A VI and Quicktime. 
Movie ftles provide the user with controls similar to a VCR 
in a home, for example: play, pause, stop and frame by 
frame advance. This enables the user to view the entire ani
mation, or step into single frames to look for specific 
patterns. Movie files were developed for the display of 
video clips on the web. This was achieved through the use 
of file compression techniques and consequently, a greater 
number of frames can be played in sequence for the same 
amount of time it takes to download the file from the in
temet. GIF Construction set allows animated GIF images to 
be converted into A VI format with the dual benefit of in
creased user control and better ftle compression. 

The largest single problem caused by using plugins is 
getting the software installed. In technical terms the task is 
very simple, but university computer services departments 
are often unwilling to install them on undergraduate com
puter networks as the software is often new, less well 
known, and relatively unsupported by the software produc
ers. It is worth noting that the reluctance will vary 
substantially between institutions and departments and is 
diminishing through time. 

Language based formats 

Incorporating the full range of desired atlas features 
can only be achieved if a programming language is used. 
Although many languages exist we have concentrated on 
two, Tcl!I'k and Java, as they are the most web 'friendly'. 
Before outlining the potential mapping options that lan
guage based formats can offer, it is important to stress that 
using these techniques requires significant skills beyond 
those of a traditional cartographer. Producing an atlas in this 
way lrill require a programmer, increasing the atlas cost 
compared to using a department cartographer. 

Language based formats offer the author ultimate free
dom to design fully dynamic and interactive maps in 
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whatever style they desire. In broad terms, the author canal
low the user to change variables, change cartographic 
representations or interact with the map. For example, mov
ing a mouse over a map could reveai the name of the place 
or the exact mapped value (Dykes 1996). A significant dif
ference between the 'language based' approach and the 
previous options is in how the fmal product can be de
scribed. The end result of all the previous options has 
always been an image. With programming however, the 
end result is a program which has the potential to create one 
or many images. When an image is the fmal product, all the 
data that went into its creation is not distributed to the user. 
In contrast, a program (the output from a programming ap
proach) has the potential to create many different images 
'on the fly', this necessitates that the boundary and attribute 
data is included in the product the user receives. This can be 
a crucial distinction if the data you are using is copyright to 
somebody else, for example, the Ordnance Survey, or if you 
simply do not wish others to have the opportunity to use 
your data in ways that you may not have intended. 

Deciding which of the many potential features to in
clude within an electronic atlas will ultimately come down 
to a question of resources and available expertise. If funds 
exist to employ trained programmers, that approach will 
probably give the most rewarding electronic publication. If 
the cartographer remains the main source for maps then 
many of the features such as colour, zoom and animation 
can still be produced without significant extra training. 

Prototype Atlas of Industrialising Britain 
The ideas outlined in the previous section were 

prototyped through the creation of an electronic version of 
the Atlas of Industrialising Britain. Our work was sup
ported by the original editors who provided us with not just 
the full text of the atlas but also all the information provided 
to the cartographers by the contributors to draw the original 
maps. Dealing with the original text was a trivial task of re
formatting using global replace commands inside 
Microsoft Word. Making full use of the original artwork 
sources was a more complex undertaking. The 'Atlas of In
dustrialising Britain' is an edited collection of chapters 
from a large number of independent authors. Consequently, 
the quality and quantity of the source material provided to 
the cartographer was extremely varied. Information re
ceived ranged from printed tables of data values at one 
extreme, through to no source material surviving at all. Be
tween these extremes were a range of hand written lists of 
figures, rough drawn shaded maps and photocopies of maps 
and diagrams taken from a range of journals and books. 
Some sections were supplemented with more recently tran
scribed sources, for example the population chapter was 
enhanced with age/sex and mortality data assembled by our 
parent 'Historical GIS project'. Additionally, many of the 
chapters benefited from the use of accurate boundary data 
created by the Historical GIS project. 

The incorporation of this source material required a 
range of work practices. Columns of figures either in 
printed or hand-written form were easily input into spread
sheets. Much of the legacy artwork comprised of rough 
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drawing with numerical values attached. In many cases val
ues were drawn from these maps, although this tended to be 
a time consuming task and clear benefits needed to be ac
crued to justify the undertaking. 

The design of the atlas was deliberately kept simple. 
The central feature is a navigation tool-bar included to help 
users fmd their way around the atlas. Its on-screen position 
remains fixed so users always have a familiar feature to turn 

to if they lose their way within the atlas. The rest of the 
screen comprises a text area and an image area. Clicking 
linked words within the text loads the appropriate images 
into the image area. This is the equivalent of looking at a 
figure number on a printed page and manually turning to the 
correct image. The prototype atlas contains a range of the · 
file formats discussed previously with the format chosen for 
any specific example dependant upon the type and amount 
of data available. If the original data was provided or it 
could be supplemented with our own data, the graphics cre
ated were dynamic using Tcl!fk. Where time series data 
was available animations were used, for example a popula
tion density map. If no original material existed, only 
limited improvements could be made. A straight choice be
tween having the maps redrawn by a cartographer or 
scanning the original needed to be made. In practice the re
sults from scanning can be disappointing. 
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Figure 1 

Figure 1 shows a screenshot from the prototype atlas 
highlighting the basic screen design and some of the key 
features. The atlas is available for dissemination either via 
the web or as a CD-ROM. See 

http://www.geog.qmw.ac.uk/aib 

The atlas is due to undergo tests with undergraduate 
students at QMW in early 1999 and a number of other UK 
Higher Education Institutions have expressed an interest in 
testing the atlas on their students. These include courses in 
Geography, Social Economics and Cartography. 

Conclusions 
The last two years can be characterised as a period of 

rapid development on the web. As a consequence our work 
has had to keep pace with this change through a process of 
continually reassessing our goals. Well established graph
ics software like Adobe Illustrator and Macromedia 
Freehand are being gradually extended to aid the creation of 
web graphics. Saving images as imagemaps is a clear exam
ple of this trend. However, as fast as these techniques get 
incorporated new, more complex options get developed by 
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researchers. The clearest example of this is the develop
ment of. the java programming language targeted 
specifically at the web market. The potential now exists to 
produce self contained examples which include, colour, 
pan and zoom, animation and user interaction but this re
quires skills beyond those of the traditional university 
cartographer (Macgilll997). It is very likely that within a 
few years these developments will also be incorporated into 
user-friendly software packages allowing cartographers to 
create java examples without much programming skill. 
This circular process of development and inclusion within 
software is likely to continue in an upwardly spiraling di
rection for the foreseeable future, certainly while the web 
continues to grow at current rates. 
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THE FIRST HELEN WALLIS FELLOWSHIP 
HAS BEEN AWARDED AT THE BRITISH 
LIBRARY 

The first recipient of the fellowship named after the 
former Map Librarian of the British Library is to be Profes
sor Henry J. Steward, Graduate School of Geography, 
Clark University, Worcester, Massachusetts. The research 
that Professor Steward will be carrying out in the British Li
brary during 1999 concerns the parallel careers of two 
surveyors, William Mayo (1684-1744) and Francis Louis 
Barrallier (1773-1853). Both were military colonels who 
devoted four years to producing notable maps of Barbados, 
although much of their careers were spent, respectively, in 
Virginia and Australia. 

The fellowship, honouring Dr Helen W allis OBE, Map 
Librarian at the British Museum and British Library 
(1967-1986), requires applicants to demonstrate how they 
would make 'extended and complementary use of the Brit
ish Library's book and cartographic collections'. 
Applicants were also asked to look for an international di
mension, reflecting the range ofHelen Wallis' sown work. 
Professor Steward amply fulfills those criteria, in a project 
which consciously overlaps with Dr Wallis' sown research 
at several points. 

The Wallis Fellowship will be awarded annually, with 
a closing date of May 1st. Besides the title, and special facil
ities at the new British Library building at St Pancras, the 
award provides the Fellow with a £300 voucher to spend on 
charged library services, or in the Library's new bookshop. 

further details from: Tony Campbell, Map Librarian. 
Tel: 0171-412-7525 Email: tony.campbell@bl.uk 
from a British Library Map Library press release 
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