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8:30  Arrival and registration 
 Session 1, Chair: Serena Coetzee  

9:00  Welcome by Prof Lubuma, Dean: Natural and Agricultural Sciences (to be confirmed) 
9:10  Keynote: Forensig mapping 

Dr Peter Schmitz (Chair: ICA Commission on Map Production and Geoinformation Management), CSIR, Built 
Environment and Extraordinary Lecturer in the Department of Geography, Geoinformatics and Meteorology, 
UP 

9:30 Mapping wind projections 
Lynnette Herbst, MSc Environmental Management, Supervisors: Hannes Rautenbach (UP), Jörg Lalk (UP) 

9:50  Mapping the occurrence and distribution of large deep-seated palaeo-mass-movements in the Northern and 
Central Drakensberg, South Africa 
Carel Greyling, MSc Geography, Supervisor: Paul Sumner (UP) 

10:10  Mapping addresses in augmented reality 
Danie Jooste, BSc Hons Geoinformatics, Supervisors: Serena Coetzee (UP), Victoria Rautenbach (UP) 

10:30 Official opening of the Map Exhibition in the UP Library 
 Session 2, Chair: Dan Darkey  

11:00 Real-time food security information for evidence-based policy-making in metropolitan areas in South Africa: 
Contributions to mapping by Honours students in the Department of Architecture 
Stephane van Rooyen, Mia Gowar, Henri Pienaar and Chanel Steenkamp, BHons Architecture, Supervisor: 
Carin Combrinck (UP) 

11:20 Mapping the Gauteng metro region's spatial structure 
Wickes van Heerden, BSc Hons Geoinformatics, Supervisors: Alize le Roux (CSIR) 

11:40 Using maps to investigate the relationships between bird and tree distributions in South Africa 
Samantha-Leigh Jamison, MSc Plant Science, Supervisors: Michelle Greve (UP), Barnabas Daru (UP), Braam 
van Wyk (UP) 

12:00  Lunch 
 Session 3, Chair: Hannes Rautenbach  

13:30 Implementing an eye-tracking solution for interactive 3D maps  
Duran Cole, BSc Computer Science, Supervisors: Victoria Rautenbach (UP), Serena Coetzee (UP) 

13:50 Mapping the fragmentation of a critically endangered vegetation type in South Africa over 60 years 
Corné Niemandt. MSc Plant Science, Supervisor: Michelle Greve (UP) 

14:10 Mapping the daily lightning risk over South Africa 
Morné Gijben, MSc Meteorology, Supervisors: Liesl Dyson (UP), Mattheüs T. Loots (UP) 

14:30  Break 
 Session 4, Chair: Paul Sumner  

15:20 Mapping the potential distribution of alien species in the sub-Antarctic 
Christien Steyn, MSc Plant Science, Supervisors: Michelle Greve (UP), Peter C le Roux (UP), Steven L Chown 
(MU) 

15:40 Mapping the temporal analysis of gully growth in the Tsitsa River catchment, South Africa 
Simone Pretorius, MSc Environmental Management, Supervisors: Paul Sumner (UP), Harold Weepener (ARC), 
JJ le Roux (UFS) 

16:00 Prize giving: 2015 UP CGIS map competition 
16:20 Closure 
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Mapping wind projections 
Lynnette Herbst, MSc Environmental Management, Supervisors: Hannes Rautenbach (UP), Jörg Lalk (UP) 

UP: University of Pretoria 
 

The South African wind energy sector is developing rapidly with numerous wind energy facilities currently being 
commissioned. According to the Intergovernmental Panel on Climate Change (IPCC), some risks and opportunities 
for wind power generation as a result of climate change could be anticipated in future. 

Wind output from sophisticated atmospheric models provides valuable information on projected changes in wind 
patterns as a result of climate change. Through the CORDEX-Africa (COordinated Regional Downscaling 
EXperiment) project, the so-called RCA4 Regional Climate Model (RCM) has, by dynamically downscaling eight 
General Circulation Models (GCM), produced a substantial collection of regional climate simulations. These data 
were employed in this study to determine and display the impacts of climate change on South African winds and 
wind power resources. 

RCA4 RCM output of mean seasonal winds was compared to observed (ERA-Interim reanalysis) data of 1981 to 
2005 to evaluate model performance. Mean seasonal winds and wind speed frequencies under different speed 
categories were calculated for 2051 to 2075 using RCA4 RCM output under two Representative Concentration 
Pathways. Anomalies between RCA4 RCM output in the historical and future periods were calculated to display the 
projected changes. Bias corrected mean wind speeds were then used as input to the calculation of wind power 
density in the projected period. 

 

Mapping the occurrence and distribution of large deep-seated palaeo-mass-movements in the Northern and 
Central Drakensberg, South Africa 
Carel Greyling, MSc Geography, Supervisor: Paul Sumner (UP) 

UP: University of Pretoria 
 

Large deep-seated palaeo-mass-movements are ubiquities in the Drakensberg mountain range.  This study aims to 
assess the characteristics and the distribution of these palaeo-mass-movements and to document their extent in the 
Central and Northern Drakensberg, which is the first critical data needed to understand their origins.  An 
identification criterion was created as a standard to define a consistent method with typical features such as river 
deflection and topographic structure.  Thirty sites are identified through the use of aerial photography and 
topographic maps.  Through a similar criterion, verification of these sites occurred in field, following a visual 
interpretation into their, cause and age as well as their size and type.  Twelve of the thirty sites were confirmed and 
detail geomorphological maps were drawn up.  Their origins are thought to be derived due to an uplift along the 
Ciskei-Swaziland axis which caused a renewal in erosion power of rivers, resulting in over steepened slopes.  
Lithological control, and the Neogene uplift are key attributes in the concentrated distribution of deep-seated mass-
movements found in the Drakensberg.    
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Mapping addresses in augmented reality 
Danie Jooste, BSc Hons Geoinformatics, Supervisors: Serena Coetzee(UP), Victoria Rautenbach(UP) 

UP: University of Pretoria 
 

Addresses displayed on dwellings and buildings play a key role in society. Amongst others, they are used for 
deliveries, in household surveys, to navigate, or to find friends. Sometimes, address signs are destroyed, displaced or 
illegible, for example, as a result of vandalism, disasters, or poor maintenance. In augmented reality, computer-
generated information is superimposed onto a live view of the real world. When address signs are not available, 
displaying the address in augmented reality could be immensely useful. The research presented in this article is part 
of a larger research endeavour to investigate augmented reality for addressing. This article presents the results of an 
evaluation of augmented reality mobile development frameworks for the implementation of a mobile application 
that displays addresses in augmented reality. Firstly, the requirements for addresses in augmented reality were 
identified. Three use cases informed these requirements: disaster relief, e.g. address signs are destroyed by an 
earthquake; household surveys, e.g. locating dwellings in informal settlements or rural areas where addresses are not 
assigned in any specific sequence and signs do not exist; and address data quality management, e.g. validating 
digital address data against addresses displayed in the physical world. Due to procurement challenges in the use 
cases, open source licensing and integration with open source products was identified as an important requirement. 
The internet was searched and a list of augmented reality mobile development frameworks was compiled. Based on 
the requirements, the list was shortened to seven frameworks, which were evaluated against a set of criteria 
informed by the requirements. The evaluation results can guide developers in choosing a framework best suitable for 
their specific needs and/or for integration with open source products. 
 
 

Real-time food security information for evidence-based policy-making in metropolitan areas in South 
Africa: Contributions to mapping by Honours students in the Department of Architecture 
Stephane van Rooyen, Mia Gowar, Henri Pienaar and Chanel Steenkamp, BHons Architecture, Supervisor: Carin 
Combrinck (UP) 

UP: University of Pretoria 
 

The Department of Architecture at the University of Pretoria has entered into collaboration with, among others, the 
Department of Family Medicine (Faculty of Health Sciences), Department of Nutrition, Geography Department and 
Agriculture Department to contribute to the research project stated above. 
 
As part of this contribution, Honours students in the disciplines of Architecture and Landscape Architecture were 
introduced to the informal settlement of Alaska, Mamelodi East through community health workers who form part 
of the Ward-based Outreach Teams of the Community Oriented Primary Care (COPC) network. The students 
engaged in participatory research methods following on initial desk-top studies in which they were familiarised with 
the key issues impacting on the settlement. 
 
Following on these opportunities of engagement with a number of residents in the area, a mixed approach of 
assimilating qualitative and quantitative data through the preceding desk-top studies, along with transect walks, 
photographic recording and unstructured interviews has culminated in forming an understanding of some of the 
socially organising networks active within the settlement. Strategies undertaken by residents to overcome the 
challenges of their underserved environment have been documented, thereby revealing some of the constraints and 
opportunities impacting on food and health security in Alaska. 
 
An assimilation of the mapping processes undertaken during this research underpins some of the urban proposals 
developed by the Honours students that could serve as a basis for an approach to in-situ upgrade of the settlement. 
These proposals aim to contribute to the socio-economic resilience and environmental sustainability of the emerging 
neighbourhood of Alaska.  
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Mapping the Gauteng metro region's spatial structure 
Wickes van Heerden, BSc Hons Geoinformatics, Supervisors: Alize le Roux (CSIR) 

CSIR: Council for Scientific and Industrial Research  
 

Cities have always been an attraction for the human race to settle in. Economic prosperities within cities make them 
ideal for a society to flourish in whether it be traditional market places or more modern CBD areas. By looking at 
the past and present the structures of the metro areas within Gauteng was mapped using census 1996,2001 and 2011 
datasets in conjunction with the relevant proxy datasets to break down the census data in order to determine the 
spatial structures of the cities as well as the change in spatial structure. 
 
Two parts form the greater project to determine the spatial structure and change in spatial structure. Firstly is to 
determine economic cores within the study area. Secondly is to determine the population distribution. 
 
To accomplish this the whole of the study area was divided into 15ha hexagon features, with the following attribute 
data populated: structures, population per census year and built up tag. Based on a combination of the economic core 
dataset and the hexagon layer the resulting spatial structure of different cities/economic cores becomes apparent. 
 
 
 
 
 
 

Using maps to investigate the relationships between bird and tree distributions in South Africa 
Samantha-Leigh Jamison, MSc Plant Science, Supervisors: Michelle Greve (UP), Barnabas Daru (UP), Braam van 
Wyk (UP) 

UP: University of Pretoria 
 

Several drivers are responsible for the distribution and diversity patterns of organisms; however their relative 
importance is thought to differ across spatial scales. Many studies have investigated the importance of abiotic 
factors, such as climate, in governing diversity patterns of species at macroecological scales. However, more 
recently it has been argued that biotic interactions have a more important role to play than was previously thought in 
governing the distribution of biodiversity at large geographical scales. The identification of where species occur and 
why is paramount to conserving biodiversity, function and process in nature. The need to understand what governs 
species distributions has thus become pertinent in the face of global change. That is, a better understanding of the 
drivers of species distributions will improve our ability to predict the future responses of species to global change. 
We tested the effect of bird diversity on tree diversity across South Africa using existing distribution maps of the 
two taxa. Many trees rely on birds for their dispersal, and fruit carried is an important component of the diet of many 
bird species. Therefore, the relationship between bird-dispersed trees and frugivorous birds was contrasted with the 
relationship between non-bird-dispersed trees and non-frugivorous birds to show how birds and trees depend on one 
another. These results have important implications for understanding how trees and birds will respond to global 
changes. 
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Implementing an eye-tracking solution for interactive 3D maps  
Duran Cole, BSc Computer Science, Supervisors: Victoria Rautenbach (UP), Serena Coetzee (UP) 

UP: University of Pretoria 
 
Eye-tracking has been used for many years to gather data on multiple types of media and generate relevant results to 
the users. These results usually are returned to the user as heat-maps, a two dimensional representation of data 
values represented by colours, and gaze-plots, a map which shows gaze fixations on the model and in which order 
they occur. Typically these models only work with in a two dimensional space and cannot be applied to three 
dimensional (3D) planes or spaces. Thus the task of this study was to create a piece of software that would allow 
users to be able to explore these 3D spaces and retrieve that same results as they would from any other normal 
models.  
 
 
 
 
 
 
 
 
 
 
 
 
 

Mapping the fragmentation of a critically endangered vegetation type in South Africa over 60 years 
Corné Niemandt. MSc Plant Science, Supervisor: Michelle Greve (UP) 

UP: University of Pretoria 
 

Landscape transformation attributed to anthropogenic land use causes habitat loss and habitat fragmentation. 
Remote sensing techniques are useful to quantify habitat fragmentation patterns, which are useful indicators for land 
cover change and biodiversity. We evaluated the dynamics of landscape and remnant grassland distribution patterns 
of the critically endangered Woodbush Granite Grassland (WGG) over a 60 year period (1948-2008). Using 
historical aerial photographs from 1948, 1977 and 2008, for two consecutive time periods (1948-1977 and 1977-
2008), we determined changes in land cover classes and calculated a set of landscape metrics to compare grassland 
fragmentation over time. The overall grassland extent decreased over the 60-year period, with an estimated 6.49% 
remaining in 2008, once natural forests within the WGG were excluded from analyses. The greatest period of 
decline occurred between 1948 and 1977 due to the rapid increase of timber plantations at a mean annual rate of 
1.9%. Patch metrics showed different significant results for the two time periods. Between 1948 and 1977, isolation 
from the nearest neighbour patch and isolation of smaller patches from any large patch increased. Conversely, 
grassland patch size decreased while edge effects increased considerably between 1977 and 2008. By 1977, 
grassland cover was well below the critical threshold where negative effects of habitat fragmentation are considered 
more detrimental to biodiversity than habitat loss. The results suggest a substantial increase in habitat loss from 
1948 to 1977, while the negative effects of habitat fragmentation is expected only from 1977 onwards. 
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Mapping the daily lightning risk over South Africa 
Morné Gijben, MSc Meteorology, Supervisors: Liesl Dyson (UP), Mattheüs T. Loots (UP) 

UP: University of Pretoria 
 

There is a need to forecast the areas where lightning may occur to ensure the protection of humans, animals and 
infrastructures. A new lightning threat index (LTI) was developed for the spring and summer seasons over South 
Africa by utilizing parameters from a numerical weather prediction model. The LTI was developed by means of 
binary logistical regression techniques to develop equations to predict the probability that lightning will occur. 
Verification of the LTI show that the index performs well, with a Brier Skill score of 0.2631 for the spring and 
0.1252 for the summer season. A daily map of the LTI is created early in the morning, which can be a useful tool for 
operational weather forecasters to aid with their daily thunderstorm forecasts. 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mapping the potential distribution of alien species in the sub-Antarctic 
Christien Steyn, MSc Plant Science, Supervisors: Michelle Greve (UP), Peter C le Roux (UP), Steven L Chown 
(MU) 

UP: University of Pretoria 
MU: Monash University  
 

Alien species are increasing their distributions across the globe, often threatening native biodiversity. In isolated 
island systems where species diversity tends to be low, native species are particularly at risk to invasions. The Sub-
Antarctic Islands (SAI) are little influenced by humans and described as some of the most remote areas left on earth. 
Despite the cold and harsh environments found on these islands, and their isolation, many alien species reach and 
survive on the islands. To mitigate future invasions, a means to understand and predict potential aliens in the sub-
Antarctic is therefore essential. We set out to predict which plant invader(s) pose a potential threat to these islands 
by having climate requirements similar to that of the sub-Antarctic. We have a list of 13910 naturalised alien plant 
species from across the world for which occurrence data has been extracted from GBIF. The occurrence data will be 
used to train our species distribution model to predict which of those aliens have the potential to survive on the SAI. 
By establishing which species have a climate match, we can map their potential distribution in the sub-Antarctic to 
determine which areas are at high risk to be invaded by the specific alien species. Mapping the potential 
distributions of aliens is an important and cost-effective precursor to prevent establishment of aliens, thus greatly 
benefiting management approaches. 
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Mapping the temporal analysis of gully growth in the Tsitsa River catchment, South Africa 
Simone Pretorius, MSc Environmental Management, Supervisors: Paul Sumner (UP), Harold Weepener (ARC), JJ 
le Roux (UFS) 

UP: University of Pretoria 
ARC: Agricultural Research Centre 
UFS: University of Free State 
 

The Department of Water and Sanitation has proposed a water resource development in Tsitsa River, Catchment, 
South Africa. Previous studies highlighted the extensive gully erosion prevalent in the catchment, caused by the 
highly erosive nature of the soils. Sediment produced from gully erosion will reduce the capacity and life span of the 
dam. It is important to not only map the extent of gully erosion but also to determine the rate of gully growth in 
order to mitigate the effects. Previous studies mapped gully erosion using manual digitising techniques. This was 
time-consuming and contained human error and bias. This study aimed to explore the use of object based image 
analysis (OBIA) to classify gully erosion at a catchment scale and then compare two sets of images five years apart 
in order to monitor gully growth. Using SPOT 5 images in eCognition, a ruleset was developed using object 
brightness, texture and their relationship to neighbouring objects. The use of OBIA removed the human error 
component and proved to be considerably less laborious. When compared with the manual digitisation the results of 
OBIA had an overall accuracy of 98% with a user’s and producer’s accuracy of 23% and 28% respectively. The 
study could be improved by using higher resolution imagery such as aerial photographs or Quickbird as well as the 
use of complementary data such as LiDAR data. 
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