
CARTOGRAPHY FOR THE :NEW ZEALAND HISTORICAL ATLAS: 
Using Computers to draw maps 
Barry Bradley 

Cartography is at the toe of an exponential curve in technology application. Desk top graphics and 
mapping on the personal computer (PC) is now a strong contender in the dash to provide imaginative 
solutions to two-dimensional presentations of phenomena, ideologies and facts (February 1993). 

Using micro-computers as an alternative to main frame 
work-stations for efficient production of highly complex 
graphical images was not feasible until very recently. The 
simultaneous advent of several factors meant that the PC 
platform could now provide a viable, less expensive option. 
The most important developments include; 

• release of the Adobe PostScript (page description 
language) 

• the dramatic increase in PC processing power 

• the appearance of a whole host of very capable 
graphics software packages 

• and major advances made in output proofmg and 
printing devices. 

1. The decision - Manual or Digital cartogra
phy for the Atlas? 
The dilemma facing the cartographers in the early 1990s 
was to choose the most efficient pathway through the laby
rinth of highly possible production systems. Review of 
similar projects overseas, highlighted a mixture of ap
proaches. Although in most cases, both manual and digital 
preparation was employed, there was a definite shift to 
digital methods. Apple Mac, PC-based systems were by far 
the most popular operation configurations. 

The sure-fire approach to cartography for this Atlas 
would have been to employ totally manual techniques and 
accept that the project could be completed relatively suc
cessfully. But who wants to be associated merely with a 
relatively successful project? 

There were several reasons why the completely digital 
production procedure was eventually chosen: 

(a) Conceptualisation 
An Atlas of this nature demands high quality rendering 

of complex images. It is visually heavier in the department 
of illustrative graphics than detailed topographic map accu
racy. The digital environment allows freer experimentation 
in the conceptualisation of data display- and virtually at the 
touch of the keyboard. 

Editors and Cartographers would be able to explore a 
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wide range of graphical solutions on-screen and generate 
innovative solutions faster than was previously possible. 

(b) Storage and Revision 
The Atlas project is a long term venture of some three 

to four years. Digital preparation and storage provides the 
editorial team with the opportunity to carry out retrospec
tive analysis and updating to deal with continuity, style, new 
data, cross referencing and changes of heart. 

It is impossible to envisage all the variables which 
could arise in contributors data and plan a general map 
specifications ahead of time. The cartographic style must 
be allowed to evolve naturally as the project takes shape. 
Digital technology offered the ability to rework maps and 
illustrations with considerably less pain than in the past. 

Post-project, spin-off products could be realised more 
easily from a digitally based production system. Derived, 
hard copy editions and CD ROM based educational re
sources were kept in mind. 

(c)EX,ense 

· Traditional map construction dictates full photographic 
processing (combining many images by film contacting) in 
order to provide colour poofs of the page spreads. Remakes 
due to design changes and errors would necessitate expen
sive reprocessing. 

Digital construction offers screen edits, direct, hard
copy colour proofing (no film-work required) and hence 
defers fmal film output until required for publication. 

At todays charge-out rates for professional cartogra
phers the manual map construction process is expensive. It 
is far too slow and inflexible for an Atlas project where each 
page is likely to be very different in content and therefore 
design solutions. The digital environment offers high speed 
creation of complex images and the facility to experiment 
with a host of different solutions. Of course, the temptation 
to play with many potential solutions will escalate costs 
considerably. 

(d) Functional Design and Ease of Use 

The many different elements of the Atlas page (maps, 
diagrams, text, captions, photographs and illustrations) 
need to be co-ordinated and placed carefully and aestheti
cally to maximise readability. Manipulating elements is a 
basic operation in the digital environment. Images can be 
transported through a range of software options for en
hancement, positioning, sizing and editing. Images from 
other sources (e.g. photographs, illustrations and historical 
base maps) can be scanned separately, colour corrected and 
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placed in register within the digital file before output to 
film. 

Page layout, design, book style and cartographic stand
ardisation are all pre-requisites to a successful, visually 
co-ordinated product. The digital environment offers both 
control and flexibility. Many specifications can be set up at 
the outset including those for text, colour, lineweight and 
symbology through the use of style-sheets and default set
tings. 

Outputs are available to a variety of proofing and 
printing devices. Colour specification systems such as Proc-

Sleeper Contracts 1879 - 1899 

ess and Pantone ink-matching along with dot-screen ruling 
and angle options, are now integrated into most software. 

2. The size of the project 
The New Zealand Historical Atlas will comprise 100, 

double-page spreads. These plates equate approximately to 
two A3 sheets side by side, at each opening. Estimates of 
the cartographic effort range from 20 to 30 man-days per 
plate. With four cartographic staff employed full-time, we 
expect to produce up to 40 plates each year. Publication of 
the Atlas is targeted for 1996. 

Millions of sleepers 

Sawn Timber Loaded On and Off Trains 
1901 ( Napier to Woodville ) 

Fig 1. Auto perspective and aerial shading add a sense of time travel. This type of chart would be difficult to pro
duce by manual methods. 
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3. Project equipment 
All digital construction including cartography, descrip

tive text and page make-up for final output is carried out on 
PCs. The unit operates three 486/66 and one 486/50Mhz 
machine. Hard-disc sizes vary from 212 to 676Mb and all 
are equiped with 16Mb RAM and graphics acceleation and 
cache cards. They are connected to the DOSLI, in-house 
network so that direct access is available to databases, 
devices such as printers and scanners, back-up machines 
and other systems management utilities. 

Working under the Windows environment, most of the 
creative graphic construction is performed in Corel Draw. 
A variety of other software packages are utilised for specific 
tasks. These include; 

• Core! Chart and MicroSoft Excel - graphs and 
charts 

• Core! PhotoPaint- effects etc., on raster images 

• AutoCad - file filtering and reformatting 

• Aldus Freehand - file filtering and transforming 

• Aldus Photostyler - editing, effects and pre-press 
on raster images 

• World Programme 11 - World and continental 
maps, projections 

• Arclnfo - ArcView for producing 3D terrain 
models 

Editing and design colour-proofs are produced on an 
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in-house HP XL300, PostScript, InkJet printer. High quality 
output testing for film/bromide and Cromalin colour proofs 
are normally purchased from a Bureau using Linotronic or 
similar equipment. 

A high quality, in-house scanner/plotter (Optronics) is 
utilised for providing direct input digital data as raster 
images and data which has been converted to vector line
work. A low resolution colour-scanner is also utilised to 
provide compilation templates for tracing and redrawing. 

4. Production systems 
Imagery for the Atlas is composed in many different 

ways. Topographic base maps are extracted from DOSLI 
databases at various scales and edited to suit their fmal scale 
and display in the Atlas. These base maps are then imported 
from a digital library as vector linework and can be manipu
lated in many ways. Polygonised vector data provides 
outlines for adding area colour, pattern and texture. 

Historical maps are also used as base maps. They are 
first scanned at high-resolution at a Bureau. A low-resolu
tion template copy is provided to the cartographer as the 
working file. Data is overlaid onto this in the computer as 
a separate layer and will be re-combined with the original 
scan before output to film. 

Much of the graphics work is drawn directly in the 
system. Some is created by tracing scanned templates on 
the screen. Other work is carried out in separate software 
packages such as Core! Chart and World Programme and 
then imported for the finishing art-work. 

~ Recant uplifted baach 
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Fig 2. Delicate artistic rendering IS possible using digital technology. 
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5. Our experiences in using computers to draw maps 

5.1 Using Software 

The cartographic team is operating at the front edge of 
available technology. This sometimes means using pre-re
lease versions of software/drivers etc., which can be 
unstable, causing failures. The continual upgrading and 
improvement of proprietary software can sometimes neces
sitate image conversion to enable archivial files to be 
worked on in the latest version. 

Lack of support and urgency by some New Zealand 
software sales agencies is a major problem and a big disap
pointment. We often fmd that the so-called technical experts 
are not as knowledgeable in certain applications as our own 
cartographers! 

Generally the latest graphics packages are extremely 
clever and user friendly. For example, the latest release of 
Corel Draw combines its graphics ability with new text 
handling capabilities which enables us to complete (ie. 
merge maps, graphics and bulk text) the project entirely 
within the one package. AT LAST! 

5.2 Hardware 

It seems that the more familiar you become with your 
PC and the programmes, the slower it performs and the 
more limited it becomes. Hardware for the Atlas Project is 
under constant review to keep pace with developments. 
Because equipment life is short (3 to 4 years) and compati
bility problems can arise from obsolescence we attempt to 
keep one machine up-to-the-minute by upgrading on a 
rotation basis. 

We have experienced every failure in the book, includ
ing problems with hard-discs, graphics accelerator cards, 
corruptions and access to output devices. We have learnt to 
keep the systems clean - no pirate screen savers, no games 
on the hard-discs, no more software than is actually required 
for this project, limiting text fonts to those in constant use 
only and continual good house keeping in data and file 
storage and management. 

As the project gathers momentum we realise that big
ger and better things can be achieved. Most of these 
developments automatically require MORE computing 
power and storage space. Bringing all page elements to
gether into one flle causes sudden hernias in file handling 
speeds. The importation of caster images such as 3D terrain 
models has a drastic effect on refresh speed. We patiently 
await 32 bit and Alpha Chips! 

Footnote for 1995 

The project now runs Pentium 90 machines with 32Mb 
RAM and 4Mb video cards. A typical double page spread 
now contains flies totalling around 15Mb. These include 
new features such as transparency lens effects! 

5.3 Other issues 

A major limitation of working in the computer environ
ment is the temptation to believe in what you see on the 
screen - WYSIWYG (what you see is what you get). This 
is a trap for the uninitiated. You cannot design with confi-
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dence directly on the screen. You must constantly refer to 
standard colour charts and dial up the CMYK, RGB or PMS 
values. The only image you can believe is the one you see 
fmally printed on the paper of the Atlas. A high quality 
Cromalin colour proof created from films is the next best 
thing, however they are generally over saturated in colour. 

The biggest problem is with exact colour display ( defi
nition) - the subject for another complete paper. 

The introduction of macrons on Maori text has caused 
some difficulties. Special fonts were created to include 
macrons over all vowels in both the capital and lower case 
situation. 

CONCLUSION 
Although we have experienced some quite considerable 
development and operational problems using computers to 
draw maps, the advantages far outweigh the disadvantages. 
Flexibility and quality combined with the computers power 
to explore new concepts in an instant will make a substantial 
contribution to the published Atlas. 

I believe the trick is to USE the computer power. 
Producing a digital version of an image which is based on 
a concept reliant upon manual production is far too limiting. 
The computer power is available to find innovative solu
tions to traditionally difficult subjects. 
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