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This paper outlines the production of a Census Atlas of Malta and discusses the methodology and technical 
problems encountered. Computer-assisted techniques were employed throughout in its production and this 
enabled its completion within a comparatively short period of time. 

The presentation of census data in map form is an 
extremely useful way of showing many of the results of 
an enumeration, and is a technique which will often 
reveal spatial patterns not apparent from information 
portrayed only by statistical tables or other types of 
listings. Where data from a comprehensive census is 
available the subject matt~r for such maps is not limited 
solely to population numbers and distribution but will 
often include other demographic characteristics as well, 
such as education, economic status, housing and domestic 
amenities. Such post-census mapping, displaying the 
spatial distribution of phenomena of this kind, can 
provide an easy-to-use source of basic geographical infor
mation for planning purposes and for academic research, 
and of course for reference by the layman who might like 
to know more about his home area. However, the conflict 
that exists between the need to produce the maps within a 
reasonable period of time after the taking of the census 
and the length of time necessarily required by cartog
raphers to draw such maps has traditionally imposed a 
constraint that has hindered the widespread development 
of post-census cartography. 

The development and adoption of computer-based 
techniques for the handling and analysis of data and for 
their display in graphic form has now gone a long way 
towards removing some of these largely time-related 
obstacles, allowing geographers and cartographers to 
produce their maps at a fraction of the time it would take 
were wholly manual methods employed. 

Background 
The Malta and Gozo Atlas Project is a collaboration 

between the Central Office of Statistics (COS), Malta, and 
the authors of the present paper, members of the Depart
ment of Geography, University of Keele. The Department 
has for many years brought students to Malta as part of 
their geographical training and has a long-standing research 
interest in contemporary Malta. Cooperation of this kind 
between the two organizations was new to this project 
and the census atlas was a first both for the COS and for 
Keele. However, on Keele's part the technique of computer
assisted mapping, which was to be the foundation for the 
atlas, was not new as the Department has for some time 
employed various mapping software in undergraduate 
teaching and research. Furthermore, considerable 
experience had been gained by several staff members who 
had been previously engaged in a computer-based mapping 
project with the Central Statistical Office, Zimbabwe. 
From the outset it was felt that a computer atlas could be 
produced within the University at a cost and within a time 
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scale that would suit both parties and which would be less 
than that based upon more traditional methods mounted 
by the COS alone. All map production and some data 
preparation were the responsibility of the Department of 
Geography whilst the supply of raw data was undertaken 
by the COS. It was felt that a short descriptive text to 
accompany each map would be a useful addition to the 
atlas and this too would be the responsibility of the Keele 
geographers. 

The establishment of these broad areas of responsibility 
was necessarily required at an early stage and an agreement 
was achieved which coincided with an undergraduate field 
course in Malta. However a more detailed agreement on 
the main elements of the atlas- the design of the maps; 
the census variables to be included; the time scale; the 
type of text and the format and printing of the final 
product - was reached during subsequent meetings held 
in Malta and at Keele. These agreements were subject to 
certain constraints and requirements from both sides. 
The variables to be mapped were largely selected by the 
COS but the final choice incorporated some recommen
dations made by Keele. It was felt by the COS that where
ever possible, both absolute and percentage values should 
be indicated. 

The time scale was seen to be critical by both sides. 
The stated objective was to get a useful product out as 
quickly as possible and a tight schedule was agreed. 
However, the time available was in the event seriously 
further restricted by the need to get the atlas to the 
Government Printer before the then forthcoming Malta 
general election. Had this deadline not been met it was 
believed by the COS that the appearance of the atlas 
could have been put back several months - or even 
longer! The design of the maps and overall format of the 
atlas was subject to constraints imposed by the permitted 
paper size and a desired maximum number of pages. 
Furthermore the atlas would have to be reasonably 
compatible with the other census volumes in the three 
volume set. The final constraint was that imposed on the 
map design by the mapping software available at Keele. 

The Census 
The Census of Population and Housing was taken on 

the night of November 16, 1985 and was the fourteenth 
in a series which started in 1842. Data collection was in 
fact spread over a three week period but all information 
was then adjusted to take stock of the population as on 
census night. 

The enumeration was by interview and 596 enumerators 
were employed to complete the census forms in respect of 
all households, individuals, institutions and dwellings. All 
information was subsequently processed on a hundred 
percent basis. For the purpose of the enumeration sixty-



three census localities were created - forty-nine in Malta 
and fourteen in Gozo. These localities were further sub
divided into 569 enumeration areas. The localities were 
grouped into six different regions which were the same as 
those used for the 1967 census and could thus be employed 
for comparative analysis. 

Two questionnaire forms were employed in the 
enumeration, one relating to particulars of persons and 
the second collected information on dwellings and house
holds. Taken together these provide data on basic demo
graphic indices such as age structure, marital status, 
educational attainment, mobility and employment 
patterns. 

In addition, there were questions relating to wage levels 
and pension and social assistance payments. Household 
data comprised house type, tenure and size, rental value 
and whether a house was occupied or vacant. The 
amenities used by households, such as television, telephone 
and cars were also enumerated. Finally, the census 
provided an opportunity to collect information on smoking 
patterns which would be used by the Ministry of Health. 

Map Preparation 
At the start of the project two thematic mapping 

packages, CHORO and GIMMS, were available on the 
Keele GEC 4190 mainframe computer. A further package, 
SYMAP, was available at the Manchester Regional 
Computer Centre and was accessible via the North West 
Universities Network. All three packages had at various 
times been in fairly frequent use but of the three, GIMMS 
is by far the most comprehensive and it was this that was 
chosen for the project. GIMMS is a very well known and 
familiar general purpose geographic processing system 
developed by Tom Waugh of the Department of Geography, 
University of Edinburgh. It can be used to produce point, 
line or area based thematic maps, various types of graph, 
or combinations of graph and map. The version available 
at Keele is GIMMS Release 4.5 where it is interfaced via 
the GINO-F graphic library to a Calcomp drum plotter 
and to a Tektronix graphic screen. A Calcomp 9000 
digitizer provides locational input in the form of x, y
coordinate pairs. 

Production of the atlas began during early summer, 
1986. The relevant locational data describing the 
boundaries of the sixty-three administrative localities that 
were to be the basic mapping units were digitized from 
medium-scale maps supplied by the COS. Digitizer table 
coordinates were transformed to UTM grid values in the 
absence of a Maltese national coordinate system. From 
these date the locational framework for all subsequent 
thematic maps was constructed. Each locality was given 
an alphanumeric code which would be used to match the 
census data provided by the COS. 

The census contains a vast wealth of information and 
it would be prohibitively time-consuming and unnecessary 
to produce maps depicting all possible permutations of 
data. It was nevertheless thought desirable that a fair 
representation of the data should be sought and that a 
comparative overview of the Maltese Islands needed to be 
achieved. To do this 40 variables were chosen to encom
pass the five broad themes of demographic characteristics, 
education and literacy, economic status, housing and 
domestic amenities. Many of the topics mapped are 
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common to most atlases of this type. Relevant data were 
extracted from the census database by COS staff and 
supplied to Keele in the form of SPSS hard copy printouts 
or manually drafted tabulations. Those data consisted of 
actual counts, for example, the number of houses within a 
particular category. 

The GIMMS *MANIPULATE module provides a means 
of processing statistical data within the GIMMS system 
and a wide variety of manipulations are possible. The 
module is supported by several commands but in particular 
the *COMPUTE command can perform the calculations 
necessary to produce from absolute numbers the sorts of 
ratio values that are required for area-based mapping. 
Using this facility it was possible to compare the raw data 
counts with appropriate control variables also held within 
the system to produce percentage values in accord with 
the requirements of individual maps. 

Cartographic Design 
For comparative purposes and for ease of production it 

was considered important that the maps should be standar
dized as far as possible. The map format that was 
eventually adopted for the atlas is one that was largely 
governed by the desire to present both percentage and 
absolute values for each of the mapped variables. It was 
felt impractical to combine the two sets of values within 
a single map outline, particularly as many of the localities 
would be too small when mapped to accommodate very 
much information. It was decided therefore to adopt as 
standard a format that would allow two map outlines to 
be displayed within a single frame (Figure 1). Absolute 
values would be depicted on one, percentage values on 
the other. Their juxtaposition would allow comparisons of 
the two to be conveniently made. Such a layout would 
inevitably necessitate a reduction in map scale but the 
already agreed page size would accommodate the format 
without a prohibitively detrimental loss of individual map 
legibility. For the absolute data a system of classed 
proportional circles was adopted, the symbols being 
located automatically at, or near to (using the GIMMS 
*MODCENT command), the geometric centres of each 
locality. Choropleth maps were employed to display the 
percentage data values. The choice of a class interval 
system and the number of classes to be used was in the 
end governed by the sophistication of the anticipated 
readership which it was assumed would be largely un
familiar with cartographic presentations. Because of this, 
class numbers were deliberately kept down to a readily 
assimilated five and an easily understood equal-interval 
system was preferred to one of the other more complex 
classification schemes available. 

All maps were to be reproduced in monochrome. The 
shading scheme chosen for the choropleth maps was 
based upon a combination of grid and bar styles ranging 
from an open 900 grid to represent the lowest values 
through to a tightly spaced vertical bar grouping for the 
highest. The use of a solid black was avoided because of 
its tendency to mask internal administrative boundaries. 
The relative positioning of the two map outlines within 
the overall map frame was achieved through use of the 
GIMMS *ORIGIN and *SCALE commands. To further 
assist the understanding of the spatial patterns displayed 
each map was provided with a class histogram. With this 
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Figure 1. Map of skilled and semi-skilled workers displaying the format adopted throughout the Atlas. 

standard format established it was necessary to modify 
only the titles and class values when individual maps 
were drawn. 

Accompanying Text 
Each pair of maps is accompanied by a short text 

which briefly describes and explains the spatial patterns. 
These descriptions were kept deliberately short to avoid 
repetition of the more detailed analyses that were to 
appear in the other volumes of the census report. To 
enable immediate reference to the map with which the 
text was concerned, space for the latter was left alongside 
each pairing. Further explanations describing the nature 
of the census and some ·of the mapping techniques 
employed were included in the introduction to the atlas. 

Conclusions 
Given the extremely tight budget, the small team of 

workers and the very short period of time allotted to the 
project it was realized from the outset that the Malta and 

Gozo Atlas Project could not produce an atlas that would 
be without certain limitations. The decision to employ 
computer-assisted cartographic techniques was in the end 
justified by the publication of the Census '85 Computer
Drawn Demographic Atlas of Malta and Gozo six months 
after the first data were received at Keele and only fifteen 
months after the census enumeration. To have been able 
to meet such tight deadlines was gratifying and was 
attributable largely to the methodology. In its fmal form 
the atlas is quite different in appearance from that which 
had been originally envisaged. Many changes to the original 
format had been made, quite willingly, along the way, 
while others had been accepted rather more reluctantly. 
In the event the adopted page size was smaller than had 
been planned for and there was a resultant reduction in 
map legibility. Linework and lettering was not as clear as 
had been hoped, due to hardware problems, particularly 
with inconsistent pen performance rather than software 
inadequacies. These problems were exacerbated in a few 
instances by the fmal printing process. The project has 
demonstrated that by using computer-assisted techniques 
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of the kind demonstrated here it is possible to produce 
a c~rtographic analysis of a census within a period of time 
which should make results more immediately available 
than would have been the case had traditional cartographic 
methods been employed. The Atlas of Malta and Gozo 
should provide a useful reference work for local adminis
trators and researchers with interests in demography and 
the social geography of the Mediterranean region. 
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The atlas may be obtained from: 

Sales Centre 
Department of Information 
Kastilja 
Valletta 

price LM 1.50 (approx. £2.95) +post & packing. 

FULL DETAILS FROM 
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EUROCARTOSEVEN 
The fmal announcement brochure and call for papers 

for Eurocarto Seven has been published. 
This conference will be held at the ITC, Enschede, The 

Netherlands from 20 to 22 September 1988. 
Terms of reference for the conference's programme are 

as follows: 

1. Digital remote sensing applications. These refer to the 
interface between image and map data to generate 
information updates useful to environmental studies. 

2. Integrated digital map applications. How the various 
phases of digital mapping from data capture to the 
fmished map product can be integrated in a coherent, 
operational production line useful to the user of 
environmental data. 

3. GIS for environmental impact assessment. Case studies 
using GIS technology for assessment of the impact of 
rural, urban or industrial growths on the environment. 

4. Existing data bases and data exchange in Europe for 
mapping of environmental data. 

A registration fee of Dfl. 120.- (prior to May) or 
Dfl. 150.- (after May) is payable to ITC, PO Box 6, 
7500 AA Enschede. This fee covers the published proceed
ings, attendance at all sessions, and coffee, tea and lunches. 
Accommodation can also be arranged for participants. 

Registration forms are available from Eurocarto Seven, 
Rene Bertrand, ITC, PO Box 6, 7500 AA Enschede, The 
Netherlands. 
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