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Using GIS technology to document
the KwaZulu-Natal battlefields
Information from the African Conservation Trust and Chris Moore

The battlefields of KwaZulu-Natal (KZN) are an important part of our national heritage as they have helped
shape the province and the country as a whole. Unfortunately, many of these battlefields have in more recent
years come under threat from development, neglect and vandalism. Recognising the valuable contribution that
spatial technology can make in documenting important heritage sites, the University of KwaZulu-Natal (UKZN)
in partnership with the African Conservation Trust (ACT) recently completed a pilot project involving the
creation of a virtual archive of a globally significant battlefield.
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igital technology has proven
to be an effective means for
documenting national heritage
for future generations as it allows for
the accurate capture, analysis and
preservation of history. It also allows
easy access to historical information for
all sectors of society.
More recently, spatial technology has
made it possible to record heritage
sites digitally, using geographical
information systems (GIS), historical
maps and GigaPan high resolution
panorama technology. This has given
rise to new insights into battles and
new perspectives on historical events,
as these technologies make it possible
to re-create places and events as they
were in historical time.
The UKZN/ACT study was funded
by the National Lottery Distribution
Trust Fund (NLDTF). Its aim was to
determine whether spatial technologies
could be effectively used to capture,
map, analyse, and preserve the
Spioenkop battlefield in KZN. The battle
of Spioenkop was chosen for the study
as it was a key battle in the South
African War (1899 – 1902). Fought in
January 1900, the futile and bloody
battle was an attempt by the British
to end a siege imposed by the Boers
on the town of Ladysmith. What sets
this battle apart from others during the
South African War is that such a large
number of casualties occurred in such a
relatively small space.
The battlefield was documented
using Global Positioning System
(GPS), GIS, 3D terrain-modelling,
historical analysis, and GigaPan high
resolution panorama technology. These
technologies allowed for the accurate
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Fig. 1: 3D terrain model of the battlefield showing Boer and British positions and fire.

Fig. 2: Phase map depicting the movement of the battle between 12h30 and 14h00.

documentation and visualisation of the
battle through the creation of maps,
virtual tours and 3D models of the
battle scene, to show strategic gun
positions, infantry movements and
routes followed by British and Boer
forces.

The project included several components.
The initial component involved using
Global Positioning Systems (GPS) to
record what was currently on site. The
exact locations of graves, memorials,
monuments and trenches were recorded
and attribute information, such as names
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and ranks of fallen soldiers, was attached
along with a photograph of each feature.
These were integrated into a Google
Earth layer, which allows users from
anywhere in the world to explore all
the features at the site and view graves
individually. The layer is also easily
uploaded to a website.
A process of historical mapping followed
the site recordings to compare current
and historical data. Historical maps were
geo-referenced and superimposed on to
current aerial photographs of the site.
This allowed for the comparison between
features drawn on the historical map
and current features marked with GPS.
In some instances, features marked on
the historical maps did not correspond
with any feature visible today. There
were also features visible from the aerial
photographs that were not visible on the
site today nor marked on the historical
map. These differences have prompted
discussions among historians and will
assist with bettering understanding
around the exact events of the battle.

The project also involved the creation
of 3D surface models for the Spioenkop
battle area, which provided better
visualisation of the site. The British and
Boer positions and firing lines were
superimposed on to the models to offer a
unique view of the entire battle (Fig. 1).
Given that a battle is not a static event,
it was necessary to map the various
stages of battle to show key movements.
After consultation with battlefields
expert Gilbert Torlage, phase maps were
compiled to show what was happening
at different times during the battle. This
allowed for more detail to be captured
and visually presented (Fig. 2).
Viewshed analysis was also incorporated
into the project. A viewshed is calculated
in a GIS using a digital elevation model
(DEM) and shows an area that is visible
from a specific location, such as the peak
of a hill. Viewshed analysis was used as
a tool for analysing historical records of
what could be seen from various key
battle positions, for example comparing
the orders that a general gave his
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soldiers with what was visible from his
location at that time.
High resolution 360° panorama images
were taken with a GigaPan robotic
camera platform (Figs. 3 and 4) of key
battle locations. The camera moves
along a precise grid taking hundreds of
pictures which are later stitched together
to form a seamless photograph offering
a full 360° field of view. The images
were then uploaded and stored on the
GigaPan website and the high resolution
allows the user to view fine details such
as names on memorials without the
photograph degrading.
The final component of the study was
the creation of a virtual tour (Fig. 5). The
interactive web-based tool allows people
from anywhere in the world to move
freely around the site by linking the 360°
panorama images together; simulating
the battle field. Narration and written
information can be added to supplement
the imagery and provide more detail.

Conclusion
The pilot study was a great success
and proved that spatial technology
can effectively be used to create a
comprehensive digital record of a
heritage site. It also showed the digital
documentation process to be a research
tool for gathering more detailed and
accurate information on sites that are
not well documented.

Fig. 3: Taking a high resolution GigaPan panorama image.

Following the success of the project,
the African Conservation Trust formed a
partnership with CyArk (http://archive.
cyark.org/); an American not-for-profit
organisation that aims to digitally
preserve cultural heritage sites worldwide
to ensure that they will be accessible
for future generations. CyArk is in the
process of establishing an archive of
global heritage sites through digital
preservation projects. Currently, few
projects exist in Africa and none in
Southern Africa. ACT and UKZN have

Fig. 4: GigaPan image taken from Mount Alice.
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[6] FM Maurice and MH Grant, eds.: History
of the War in South Africa, 1899-1902.
4 Vols. plus maps. London: Hurst and
Blackett, 1906 – 1910. (These volumes
are the official British history of the war.
They include very detailed accounts
of military operations, but tend to shy
away from controversial topics.)
[7] JH Breytenbach: Die Geskiedenis
van die Tweede Vryheidsoorlog in
Suid-Afrika, 1899 – 1902. [The History
of the Second War For Freedom in
South Africa, 1899 – 1902.] 6 Vols.
Pretoria: Staats drukker, 1969 – 1996.
(These volumes are the South African
equivalent to the British Official History.
The scholarship is meticulous and
based on state records. They have,
perhaps not surprisingly, somewhat of a
pro-Boer bias.)
There are also a number of other more
specialised titles that cover specific
parts of the conflict. I produce merely a
small sample of these that are relevant

Fig. 5: The virtual tour of Spioenkop Battlefield which allows you to move through the scene and
walk to different locations of the battlefield using arrows in the image or the hotspots on the map.

therefore established a CyArk South
Africa chapter and are looking for further
funding to continue digitally recording
heritage sites and contributing to CyArk's
global archive.
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