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WELCOME MESSAGE 

Welcome to the Society of South African Geographers (SSAG), and Southern African 
Association of Geomorphologists (SAAG) 2021 biennial conference! The Covid-19 pandemic 
has led to many changes, and we have had to adapt to many challenging conditions. 
 
The SSAG and SAAG traditionally hold their biennial conferences in alternating years.  
However, the pandemic made it impossible for a meeting to be held during 2020. This led the 
SSAG and SAAG to join forces in 2021, bringing you this joint and online endeavour. While 
different from the normal order of how the conferences are held, both the SSAG and SAAG 
welcome working together. 
 
We are pleased to welcome Professor Kepe, who will give the Plenary on Monday morning 
(6 September). Tuesday morning has been set aside for the SSAG Awards. On the final day 
(8 September), we invite you to join us for the Panel Discussion on how the pandemic has 
affected our work and professional lives, and what can be done to manage such effects. We 
are also pleased to announce that the conference is registered with SACNASP for two CPD 
credits (validation number 2021-0681-001897). 
 
Another significant change is the online format. The conference has a varied number of 
excellent Sessions on human geography, physical geography, and geoinformation science, 
bringing together all areas of geographical sciences. While sessions are designed to run in 
parallel, with a Human Geography focused session parallel to either a Physical Geography, 
or GISc session, we hope that the conference participants will take the opportunity to easily 
change between these parallel sessions. This is something ideally suited to the online format. 
 
We hope you will enjoy the conference! For any questions, please contact us at 

ssag.saag.2021@gmail.com. 

 

And please join us for the Biennial SSAG Conference at the University of Pretoria in 2022, 

and the following year for the Biennial SAAG Conference in 2023 (location: somewhere far off 

the beaten track). 

 

Your 2021 Conference Organising Committee 

Christel Hansen (University of Pretoria) & Ian Meiklejohn (Rhodes University) 

 

 
 
 
 

mailto:ssag.saag.2021@gmail.com
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PLENARY  

Thembela is a Professor in the Department 

of Human Geography and is cross-

appointed to the Department of Global 

Development Studies at the University of 

Toronto. For the last eight years he has 

been a visiting professor at Rhodes 

University. He identifies as belonging, in 

multiple ways, to his hometown, 

Makhanda, Eastern Cape, where he 

continues to do some (action) research. He 

has interdisciplinary training, including an 

undergraduate training in agriculture and 

land use planning. Over the las few years 

his research interests have been in the 

areas of land rights, rural resistance 

politics, politics of development and 

political ecology. In his work he pays 

attention to race, power and justice, among 

other things. His field research has been 

mostly in southern Africa but has also 

carried out research in Liberia and in 

Canada. In addition to publishing over 50 

peer-reviewed journal articles, he co-

edited four books, on topics such as land 

claims; rural revolts; domains of freedom 

and land justice and conservation. He is in 

the early stages of writing a biography of his late uncle, who was a political prisoner between the 1960s 

and early 1990s. 
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PANEL DISCUSSION 

The SAAG, SSAG, SNP, and SAYG will be holding a Panel Discussion on 8 September from 09:00-

09:45. The theme is Navigating the changing work requirements and conditions during and post 

pandemic.  

Speakers 

Namso Nyamela (Consultant - Environmental Scientist; SAAG Council Member), Dr Julia Giddy (SSAG 

Council member); Dr JJ Gregory (SnP, SSAG member); Professor Werner Nel (SAAG member); Ms 

Renee Grundling (SAYG Chair, SAAG member) 

 

Professor Werner Nel 

 

Prof Werner Nel is a Professor in Physical Geography at the 
University of Fort Hare. He is the Principal Investigator in an 
NRF/SANAP funded project entitled: Landscape and Climate 
Interactions in the sub-Antarctic. 

Dr JJ Gregory 

 

JJ Gregory is currently a lecturer in human geography at the North 
West University (Mahikeng Campus). He recently obtained his 
PhD from the University of Johannesburg. His thesis explores 
studentification in Johannesburg with a focus on socio-spatial and 
neighbourhood change. Several articles and a book chapter has 
been published on this topic. His research interests broadly focus 
on aspects of urban and neighbourhood change in the post-
apartheid city. 

Ms Renée Grundling 

  

Renée Grundling is an MSc Environmental Management student 
at the University of Pretoria, researching 
anthropogeomorphological wetlands. She is also the current chair 
of the Southern African Young Geomorphologists group, 
established in 2020 and representing South African and South 
Africa's neighbouring countries at international young 
geomorphologist events. 
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Dr Julia Giddy 

 

Dr Julia Giddy is a lecturer in Geography at the University of 
Mpumalanga and a Research Associate at the University of 
Johannesburg. Most of her research has focused on human-
environment interaction in the tourism sector, with a specialization 
in adventure tourism. She has also published significant work on 
the influence of extreme weather and climate change on South 
Africa’s tourism industry. Her more recent research, however, has 
focused on the tourism-poverty nexus, including the emergence of 
the gig/sharing economy in Africa. 

Ms Namso Nyamela 

 

Namso Nyamela has a Master of Science in Geography from 
Rhodes University and is currently an Environmental Scientist, with 
consulting experience in mining, infrastructure and utilities, 
renewable energy, and housing development. She has undertaken 
various environmental management and licensing processes, 
including Environmental Authorisation Application, Water Use 
Licensing, Waste Management Licensing and the associated 
Environmental Impact Assessment and public participation. With 
her academic and teaching experience, she offers GIS services, 
predominantly in Cartography. 
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SSAG AWARDS 

Fellowship (2020) 

Fellowships are awarded to Professor Thembela Kepe and Professor Sophie Oldfield. Professor 

Kepe is giving the Plenary on 6 September at 09:00-09:45. 

 

Gold Medallist (2020) 

Gold Medal – Cdr (Dr) Hennie Smit 

Dr Smit is presenting during the conference. You can hear him speak on 6 September, 11:30-12:45 

during the Applied physical geography/geomorphology session. His talk is titled ‘Green’ militaries: the 

military-environment conundrum. 

Centenary Award 

The three awardees for 2020 are: 

 

Dr Julia Giddy, University of Mpumalanga 

Dr Giddy is the session convener for The future of tourism in Southern Africa (  
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Tuesday 7 September, 11:30-12:45). She will also present her work, titled Local Tourism Businesses 

and the COVID 19 Environment: Challenges and Opportunities for Domestic Tourism in Hazyview and 

surrounds, on 7 September (11:30-12:45), during the same session.  

 

Dr Adriaan van der Walt, University of the Free State 

Dr van der Walt will speak during the Climate & climate change in sub-Saharan Africa session (Monday 

6 September, 10:00-11:15). His talk is titled Trend analysis of cold extremes in South Africa: 1960-

2016’.  

 

 

Dr Sifiso Xulu, University of the Free State 

Dr Xulu will speak during the GISc in geographical research (  
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Tuesday 7 September, 11:30-12:45). His talk is titled Effects of drought on forest plantations in 

Zululand region of South Africa using MODIS and climate data.  

Masters Prizes 

Master’s Bronze Medal Award 

Winner of the Master’s Bronze medal is Mogammad Yaaseen Samuels (UCT).  

 

Coursework Master’s Award 

Winner of the SSAG Master’s coursework thesis award is Geetika Anand (UCT). 

 

Honours Bursaries   

Jubilee Bursaries 

Each winner received R 10,000.00. 

1. Tafadzwa Makhuza (RU) 

2. Nikki Hoefnagels (RU) 

3. Aidan Africa (UWC) 

  

Honours Research Awards 

1. Keegan Fraser (Wits) 

2. Cameron Wesson (NMU)  

Cameron is presenting on   



 
 

SSAG Awards SSAG-SAAG Conference 2021  Page | 8 

Tuesday 7 September in the GISc in geographical research session (11:30-12:45). His talk is titled 

Using remote sensing to assess plant health and drought response in game reserves and adjacent 

farmland over time in the Eastern Cape, South Africa.
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CONFERENCE AWARDS 

SnP / SAYG Best Paper Award 

About the Best Paper award 

IGU’s Young and Early Career Geographers’ Taskforce (IGU-YECG) has been championing the Best 

Paper Award and encouraging national committees to do it.  The aim is to recognize, celebrate and 

encourage young and early careers to start academic writing. Young scholars are invited to submit 

papers on the theme of the conference. SSAG and SAAG jointly took initiative and organized Best 

paper award during the Society of South African Geographers and the Southern African Association of 

Geomorphologists 2021 biannual conference. 

 

Students and new professionals share their projects, where all participants receive certificates, and the 

best two papers receive a certificate and monetary award (1st prize: R 2050; 2nd prize: R 1000). 

 

Funders 

IGU-YECG & Society of South African Geographers (SSAG) = R 2,050.00 

Southern African Association of Geomorphologists (SAAG)= R 1,000.00 

 

 

Entries  

Addressing the issues of solid waste management in Accra’s 
open-air markets: (Dis)connecting Northern and Southern 
perspectives 

Sheburah Essien, R. & Spocter, M. 

Exploring determinants of aardvark burrow locations at 
Rietvlei Nature Reserve, South Africa 

Mapuru, M.J., Haussmann, N. S. & 
Hansen, C.D.  

The physiognomy of soil detachability on the Soutpansberg 
Range, South Africa  

Kori, E., Odhiambo, B.D.O. & 
Chikoore, H. 

Single residential property rezoning: The changing land use 
within suburbs in the town of Newcastle, KwaZulu-Natal, 
South Africa 

Gumbi, S. & Nhlabathi, S. 

A spatial reconstruction of Marion Island’s palaeo-ice extent  
Rudolph, E.M., Hedding, D.W. & 
Nel, W.  

 

https://igu.younggeographers.org/
https://www.ssag.co.za/
https://saageomorph.wixsite.com/saag
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Reviewers  

Thanks to:  

Namso Nyamela, Michael Loubser, Renée Grundling, Christian Rogerson, James Drummond, Delia Ah 

Goo 

 

Organiser 

A big thank-you goes to Sine Memela, for coordinating this Award. 

 

Winners 

First place and the monetary award of R 2,050.00 goes to Elizabeth M. Rudolph, David W. Hedding 

and Werner Nel for their paper titled A spatial reconstruction of Marion Island’s palaeo-ice extent. 

 

Second place and the monetary award of R 1,000.00 goes to Rosina Sheburah Essien and Manfred 

Spocter for the paper titled Addressing the issues of solid waste management in Accra’s open-air 

markets: (Dis)connecting Northern and Southern perspectives. 
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SESSIONS 

Session Session description Convener Theme 

Applied 
physical 
geography/ 
geomorphology 

This session/workshop would look at the context of applied 
work, including why much of it is being done by engineers 
and ecologists when technically Geographers & 
Geomorphologists are better qualified. It would also consider 
the legal situation, coupled with the proliferation of bodies 
that should be our partners - LaRSSA; IAIA; Wetlands SA, 
etc. as well as SACNASP. 

Convener: 
Heinz 
Beckedahl 
 
ECRs: 
Renée 
Grundling 
 & Thulebona 
Mbhamali 

Physical 
Geography 

Climate & 
climate change 
in sub-Saharan 
Africa 

The work presented for this session considers a wide range 
of aspects regarding climate change drivers, trends, impacts 
and adaptation strategies across sub-Saharan Africa. 

Convener: 
Sarah Roffe 
 
ECR: 
Nkosinathi Xulu 

Physical 
Geography 

Decolonising 
southern 
African curricula 

Using spatial technologies to redesign and update southern 
African curricula. 

Convener:  
Ian Meiklejohn 

Cross-
themes 

From source to 
sink: sediment 
dynamics, 
monitoring and 
management 

The national NatSilt programme recognises the need to 
manage sediment sources, transfers and sinks in the 
catchment in order to protect the water resource and aquatic 
ecology. This presents a timely opportunity to highlight the 
key contributions that geomorphologists can make to 
understanding and addressing sediment problems. We invite 
presentations on sediment related research of both a basic 
and applied nature. 

Convener: 
Kate Rowntree 
 
ECRs: 
Laura 
Bannatyne & 
Iyioluwa Raji 

Physical 
Geography 

The future of 
tourism in 
Southern Africa 

Tourism has been a long-term strategy for economic 
development in the Global South and particularly Southern 
Africa. As a result of numerous stressors, both recent and 
long-term, the viability of the existing tourism infrastructure 
and the reliance of tourism for economic development, 
particularly for local economies, has been put into question. 
This session seeks to examine the numerous ways in which 
tourism has been impacted by these stressors, as well as the 
adaptation strategies implemented by tourism stakeholders 
with the idea of critically examining possible ways forward for 
the Southern African tourism sector. Although it is anticipated 
that a great deal of this work will focus on the ramifications 
of the ongoing COVID-19 pandemic, we also welcome 
presentations on other potential stressors such as climate 
change, the increasing impact of digital technologies and 
more.  

Convener: 
Julia Giddy 
 
ECR: 
William 
Mushawemhuka 

Human 
Geography 

Geography 4IR 
Given the widespread implications of the fourth industrial 
revolution (4IR) it is beneficial for geographers in SA, and 
abroad, to start discussions on how this emerging technology 

Convener & 
ECR: 
Barend van der 
Merwe 

Cross-
themes 

mailto:hbeckedahl@gmail.com
mailto:hbeckedahl@gmail.com
mailto:sayg.group@gmail.com
mailto:sayg.group@gmail.com
mailto:mbhamtw@unisa.ac.za
mailto:mbhamtw@unisa.ac.za
mailto:sarahroffe1@gmail.com
mailto:xulung@unizulu.ac.za
mailto:i.meiklejohn@ru.ac.za
mailto:kate.rowntree@me.com
mailto:ljbannatyne1@gmail.com
mailto:ljbannatyne1@gmail.com
mailto:rajiiyioluwa@gmail.com
mailto:julia.giddy@ump.ac.za
mailto:williamjm@uj.ac.za
mailto:williamjm@uj.ac.za
mailto:barend.vandermerwe@up.ac.za
mailto:barend.vandermerwe@up.ac.za
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Session Session description Convener Theme 

impacts the discipline from a research and educational 
perspective. 

Geography, 
education and 
capacity 
building 

Geography education shows children (and adults) how to 
understand their world and to make wiser choices that impact 
the environment and resources. It also enables learners to 
build critical thinking skills rooted in a socio-spatial 
philosophical approach. Moreover, it ensures a new 
generation of geographers. The scope of this session is 
broad and inclusive. All papers relating to geography and 
sustainability education will be embraced. Some examples of 
themes include: recent developments in geography 
education; the relationship between primary, secondary and 
tertiary education; environmental education for adults; GIS in 
the curriculum and the challenges of teaching GIS in schools; 
innovative teaching practices; inclusivity, geography and the 
classroom and; (but not limited to) food studies in geography. 

Convener: 
Teresa 
Dirsuweit 

Cross-
themes 

Homes still 
apart? 

At the dawn of the scrapping of apartheid legislation, the 
book Homes Apart: South Africa’s Segregated Cities (1991), 
edited by Anthony Lemon, provided post-apartheid planners 
and urban scholars alike with a record of what they inherited 
in cities created by colonialism, segregation and apartheid. 
In July 2021 the edit book South African Urban Change 
Three Decades After Apartheid: Homes Still Apart? (Lemon, 
Donaldson, Visser) 

was released with the main aim to revisit and respond to a 
collection of essays penned thirty years ago in Homes Apart. 
This special session is therefore in essence a book launch. 
The task of the current volume was to record what has 
subsequently transpired. using Homes Apart as a historic 
reference point and a basis from which to evaluate post-
apartheid urban change in particular spatial locations three 
decades later. 

Convener: 
Ronnie 
Donaldson 
 
ECR: 
Tina Iirmdu 

Human 
Geography 

Urban 
geography in 
South Africa 

The recent publication of 'Urban Geography in South Africa: 
Perspectives and Theory' highlights the developing themes 
and issues in South African cities. Representative of cities in 
the global south, this session looks to bring together 
research on urban issues in South Africa and how these 
issues are shaping urban space. 

Convener: 
Ashley Gunter 

Human 
Geography 

GISc in 
geographical 
research 

This session is designed to showcase how GIS and GISc can 
showcase and support geographical research (in any form). 
Submission of applied research and those of emerging 
researchers are encouraged. 

Convener:  
Christel Hansen 
 
ECR: 
Thendo 
Mugwena 
 

GIS and 
Remote 
Sensing 

mailto:dirsutc@unisa.ac.za
mailto:dirsutc@unisa.ac.za
mailto:rdonaldson@sun.ac.za
mailto:rdonaldson@sun.ac.za
mailto:22328912@sun.ac.za
mailto:gunteaw@unisa.ac.za
mailto:christel.hansen@up.ac.za
mailto:thendom@uj.ac.za
mailto:thendom@uj.ac.za
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PROGRAM 

Summarised Program 

Time Monday 6 September Tuesday 7 September Wednesday 8 September 

08:50-
09:00 

Welcome  

09:00-
09:45 

Plenary: Thembela Kepe SSAG Awards Ceremony 
Panel Discussion: Navigating the changing work requirements and 
conditions during and post pandemic 

09:45-
10:00 

BREAK 

10:00-
11:15 

In parallel 

1) Urban geography in South Africa 1) Urban geography in South Africa 1) Homes still apart? 

2) Applied physical 
geography/geomorphology 

2) Applied physical 
geography/geomorphology 

2) From source to sink 

3) Climate & climate change in sub-
Saharan Africa 

3) GISc in geographical research 3) GISc in geographical research 

11:15-
11:30 

BREAK 

11:30-
12:45 

In parallel 

1) Urban geography in South Africa 
1) The future of tourism in southern 
Africa * this session will end at 12:55 

1) Homes still apart? 

2) Applied physical 
geography/geomorphology 

2) Applied physical 
geography/geomorphology 

2) From source to sink 
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Time Monday 6 September Tuesday 7 September Wednesday 8 September 

3) Climate & climate change in sub-
Saharan Africa 

3) GISc in geographical research 3) GISc in geographical research 

12:45-
13:30 

LUNCH 

13:30-
14:30 

In parallel 

Geography, education & capacity 
building 

In parallel 

1) Urban geography in South Africa 1) Geography 4IR 

2) Climate & climate change in sub-
Saharan Africa 

2) From source to sink * this session starts at 13:15 

14:30-
14:45 

BREAK 

14:45-
16:00 

Decolonising southern African curricula 
Geography, education & capacity 
building 

Closing & Best Paper Award (SNP; SAYG) 

 

Cross-
Theme 

Human Geography Physical Geography GIS and Remote Sensing 
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Detailed Program 

Monday 6 September 

Time * only presenting authors are listed 

08:50-09:00 Welcome 

09:00-09:45 Plenary: Tembela Kepe 

09:45-10:00 BREAK 

10:00-11:15 

In parallel 

1) Urban geography in South Africa  

The labour of suburbanisation: some points of departure, Sian Butcher 

Applying the City Development Index (CDI) to measure the quality of life of the local municipalities in the Northern Cape between 2001 and 2011, Lodene Willemse 

Costs and consequences at the population-environment-development interface in St Francis Bay: exploring the linkages of a complex system, G Pringle 

Single residential property rezoning: The changing land use within suburbs in the town of Newcastle, KwaZulu-Natal, South Africa, Siphiwo Gumbi 

Grounding “Locations in the Sky”: an analysis of domestic work and post-apartheid urban living in the apartment blocks of Northern Johannesburg, Annabel Lee Fenton 

2) Applied physical geography/geomorphology 

Peatland response to degradation: a case study of Waterval peatland in Kgaswane Mountain Reserve, Ayabonga Gangathele 

Applied geomorphology and its context in southern Africa, Heinz Beckedahl  

Pot pouri research on aspects of applied geomorphology at the University of Venda, in Limpopo South Africa, from 2015 to 2020, Beneah Odhiambo 

Land reclamation in the Anthropocene: spatio-temporal trends and drivers of major coastal geo-engineering projects, Michael Meadows  

Where is the stratigraphic evidence for the start of the Anthropocene in southern Africa?, Christopher Curtis 

3) Climate & climate change in sub-Saharan Africa  

Dominant framing narratives of climate change in the South African print media and its bearing on the pro-environmental behaviour of readers, Nerhene Davis 
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The Influence of ENSO on Rainfall Variability over Southern Africa, Sipho Hecktar Mbele 

Phenological Advance in Namaqualand Daisy Bloom Dates over the period 1940-2018, Jennifer Fitchett 

Trend analysis of cold extremes in South Africa: 1960-2016, Adriaan J. van der Walt 

11:15-11:30 BREAK 

11:30-12:45 

In parallel 

1) Urban geography in South Africa  

Privatisation and corruption: the case of the privatisation of Durban’s public bus service, Macayla Kisten 

Addressing the issues of solid waste management in Accra’s open-air markets: (Dis)connecting Northern and Southern perspectives, Rosina Sheburah Essien 

Environmental justice: comparing South Durban and Hillcrest, Rachel Emma Gray 

An easy target: Studentification, exposure to crime and safety of students in Johannesburg, JJ Gregory 

Youth mobility in a post-apartheid city: an analysis of the use of e-hailing by students in Johannesburg, South Africa, Annabel Lee Fenton 

Collective action, social capital and drought: a case study of Graaff-Reinet, Rebecca Light 

2) Applied physical geography/geomorphology  

Perspective and aspects of geobotanical research, Beneah Odhiambo 

‘Green’ militaries: the military-environment conundrum, Hennie Smit 

Exploring determinants of aardvark burrow locations at Rietvlei Nature Reserve, South Africa, Morena Mapuru 

A spatial reconstruction of Marion Island’s palaeo-ice extent, Elizabeth Rudolph 

Cold versus warm arid climes: insights into ground thermal and moisture dynamics, Christel Hansen 

3) Climate & climate change in sub-Saharan Africa  

Exploring the concept of place in the literature on smallholder farmers and climate change adaptation in Sub-Saharan Africa, Philip Quarshie 

Drought impacts and adaptive strategies of small-scale farmers in uMsinga, KwaZulu-Natal, Shenelle Lottering 

Applying a ratio of monthly rainfall:temperature to quantify rainfall seasonality across South Africa, Sarah Roffe 

Exploring the role of climate on temporal seasonality in the incidence of influenza and respiratory disease in South Africa, Ogone Motlogeloa 

12:45-13:30 LUNCH 
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13:30-14:30 

In parallel 

1) Urban geography in South Africa  

Recycling drivers in Johannesburg, Thea Schoeman 

An investigation of perceptions of single-use plastics in South Africa: A University campus space, Kyle van Heyde 

The impact of the informal township economy on spatial planning in uMhlathuze, KwaZulu-Natal, South Africa, Mpendulo Thulare 

Visual street art and graffiti in South Africa, Vida A. Viljoen 

2) Climate & climate change in sub-Saharan Africa  

Time series analysis of climate impacts on sugarcane yield in the lowland region of southeastern Africa, Thulebona W. Mbhamali 

Citizen-led hydro-resilience in a middle-class suburb during a water crisis in Cape Town, South Africa, Thaakirah Marcus 

Rural and urban arable farmers’ response to climate change: an evaluation of collaborations in developing climate smart strategies in Southern Botswana, Tariro Madyise 

14:30-14:45 BREAK 

14:45-16:00 

Decolonising southern African curricula  

Bridges burnt and bridges built: A century of geography at Stellenbosch University, colonial Britain’s first African geography department, Jan de Waal 

Reflecting on community engagement and online learning within a Covid-19 induced landscape, Nerhene Davis 

A critical assessment of the inclusion of spatial thinking in selected South African Geography textbooks for Grades 10-12, Sanet Carow 

Conceptualising place in internationalisation higher education research: networked, hierarchical, topological, Ashley Gunter 

Using case studies to bring relevance to remote sensing curricula in South African tertiary education, Ian Meiklejohn 
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Tuesday 7 September 

Time * only presenting authors are listed 

08:50-09:00  

09:00-09:45 SSAG Awards Ceremony 

09:45-10:00 BREAK 

10:00-11:15 

In parallel 

1) Urban geography in South Africa  

Contested inner-city spaces: exploring anti-gentrification struggles in Woodstock, Cape Town, Delia Ah Goo 

Walkability as an urban resilience strategy in informal settlements of Durban, South Africa, Leonard Chitongo 

The status of urban heritage conservation: competency of local government in the Western Cape province, Lauren Buchanan 

Mobility of people pursuing traditional health care services in Ukhanyakude District Municipality, Amos T. Mthembu 

Determining the socio-demographic and socio-economic factors influencing the selection of the mode of transport to work in the City of Johannesburg and City of Tshwane, 
Lodene Willemse 

2) Applied physical geography/geomorphology  

Water resource protection, river restoration and the illusive reference condition, Kate Rowntree 

Runoff forecasting for large rivers using the linear regression model: case of the Limpopo River, Ben Nyikadzino 

Flood risk analysis in the lower Limpopo River basin using the Gumbel distribution method, Ben Nyikadzino  

3) GISc in geographical research  

The physiognomy of soil erodibility on the Soutpansberg Range, South Africa, Edmore Kori 

11:15-11:30 BREAK 

11:30-12:45 

In parallel 

1) The future of tourism in southern Africa  

Domestic tourists’ behaviour during the Covid-19 pandemic in plateau state, Nigeria, Tina Odinakachi Iirmdu 

Rural touristification in the Bela-Bela municipal area, Mercia Southon 

Local tourism businesses and the COVID 19 environment: challenges and opportunities for domestic tourism in Hazyview and surrounds, Julia Giddy 
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Niche tourism in South Africa: a renewed policy focus in the Covid-19 environment, Christian Rogerson 

Quantifying climatic suitability for tourism in southern Africa, JM Fitchett 

Perspectives of festival stakeholders participating in selected Afrikaans arts festivals, J.H. Stander * Poster 

2) Applied physical geography/geomorphology  

Changing weather: a trigger for peat weathering? Piet-Louis Grundling 

An assessment of the effects of human settlement expansion on wetlands in Eswatini: the case of the Matsapha Peri-urban area, Musawenkhosi Thwala 

Peatland hydrological processes in Malolotja Nature Reserve, Eswatini, Thandeka Ndlela 

Towards a peatland inventory for the Angolan Highlands using Google Earth Engine, Mauro Lourenco 

Anthropogeomorphology wetland drivers and responses, Renee Grundling 

3) GISc in geographical research  

Terrain influences on the informal settlements of Durban, South Africa, Henry Ndaimani 

Using remote sensing to assess plant health and drought response in game reserves and adjacent farmland over time in the Eastern Cape, South Africa, Cameron Wesson 

Effects of drought on forest plantations in Zululand region of South Africa using MODIS and climate data, Sifiso Xulu 

Analysing the changes in bathymetry of Saldanha Bay between the years 1977 and 2021, Louis du Toit 

12:45-13:30 LUNCH 

13:30-14:30 

Geography, education & capacity building 

Situating community environmental sustainability education in Biriiri Ward 17, Chimanimani District, Zimbabwe, Leonard Chitongo 

Preparing military geography postgraduate students of the south African military academy towards successfully publishing their research results, Ivan Henrico 

Mapping Africa's rivers: from illusion to art, Roddy Fox 

Land use land cover change science and community perceptions, a case of the Mphaphuli community, Desmond Musetsho 

14:30-14:45 BREAK 

14:45-16:00 

Geography, education & capacity building  

Defying hierarchical governance structures: the emergence and impacts of informal governance arrangements in Norton’s small-scale fisheries, Zimbabwe, Tawanda Jimu 

Towards spatial citizenship: supporting educators, Teresa Dirsuweit  
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An Olympiad web-system – Development lessons from the online South African National Geography Olympiad, Milton Milaras 

‘Here be dragons!’ The gross under-representation of the Global South on editorial boards in Geography, Gregory Breetzke 

Wednesday 8 September 

Time * only presenting authors are listed 

08:50-09:00  

09:00-09:45 Panel discussion: Navigating the changing work requirements and conditions during and post pandemic 

09:45-10:00 BREAK 

10:00-11:15 

In parallel 

1) Homes still apart?  

Introduction to the session, Anthony Lemon & Ronnie Donaldson 

Betrayal of ‘Progressive’ Governance? Durban’s Decadent Turn, Brij Maharaj 

Johannesburg: Repetitions and Disruptions of Spatial Patterns, Richard Ballard 

Still divided and apart – Pretoria-Tshwane three decades after apartheid, Andre Horn 

Cape Town: living closer, yet, somehow further apart, Anele Horn 

2) From source to sink: Sediment processes: source -sink -transfer  

How large can gullies be?, Jay le Roux 

Intra-gully erosion mapping and connectivity modelling using UAV-derived DSMs in the Tsitsa River Catchment, Eastern Cape Province, Lefa Morake 

Relationship between antecedent hydrological patterns and bed sediment concentration in the Tsitsa River, Eastern Cape, Nicholaus Huchzermeyer 

Wetlands as sediment sinks: contextualizing contemporary processes of erosion and deposition within valley-bottom wetlands and meandering river floodplains, Suzanne Grenfell 

Spatial correlation between wetlands and gully erosion in the Ntabelanga Dam catchment, Eastern Cape Province, Jessica Tavener 

3) GISc in geographical research  

Understanding the role of mobile phone and internet connectivity in rural agriculture within Sub Saharan Africa, Adeline Ngie 

Are the renewable energy development zones well-sited? A GIS suitability analysis, Tshepang Gaeatlholwe 
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Spatial analysis of logistics firms relative to Cape Town International Airport, Masilonyane Mokhele 

Using geospatial information systems to type river ecosystems in the SADC, Zinzi Portia Xakayi 

11:15-11:30 BREAK 

11:30-12:45 

In parallel 

1) Homes still apart?  

Pietermaritzburg, Adrian Nel 

Polokwane: South Africa’s most integrated city?, Ronnie Donaldson 

Kimberley: The diamond city has lost its sparkle, Manfred Spocter 

Mahikeng: Where traditional leadership and development frameworks collide, James Drummond 

Alice: Socio-spatial change in a small university town, John Ntema 

2) From source to sink: Sediment as a contaminant sink 

An assessment of the heavy metal concentrations in surface sediments from the Knysna Estuary, MSc dissertation, Michael Armitage 

Sediments as archives of trace metal input: Using Knysna and the Yangtze River estuaries as case studies, Yakhuluntu Dubazana 

Sediment-associated metals and nutrients along the Molopo River in Mahikeng, South Africa: spatial variation, pollution load and potential ecological risk, Munyaradzi Manjoro 

Tracking the effect of pollution deposition from coal-fired power stations in South Africa over the past 200 years, using diatoms as a proxy, Kestrel Raik 

Longitudinal profile of U in the Rietspruit and risk assessment, Iyioluwa Raji 

3) GISc in geographical research  

Spatial accessibility of Covid-19 vaccination sites in South Africa, Tholang Mokhele 

The historical, spatial and seasonal distribution of the Bilharzia transmitting snails in the North West Province, South Africa, Nisa Ayob 

Towards a more equitable future: a case study of the opportunity index in South Africa, Gina Weir-Smith 

Crime he mapped: Examples of forensic geography, Peter Schmitz 

12:45-13:30 LUNCH 

13:30-14:30 
In parallel 

1) Geography 4IR  
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Classifying barchan shape and asymmetry using convolutional neural networks, Barend van der Merwe 

A literature review of mapping urban forests in Bloemfontein, South Africa using remote sensing and machine learning strategies, Bosiu Lefulebe 

2) From source to sink: Managing sediment * this session starts at 13:15 

Restoration of the severely gullied Tsitsa River Catchment: where to begin, Johannes Theunissen 

Hydrological variability at sub-catchment scale in the Tsitsa River catchment: the implications for sediment management, Laura Bannatyne 

Reading the landscape for the dam siltation management strategy, Louise Lodenkemper 

Sediment source tracing as a tool for catchment-scale sediment management, Ian Foster 

14:30-14:45 BREAK 

14:45-16:00 Best Paper Award (SNP; SAYG) & Closing 

 

Links to Question Documents 

Presenters were asked questions in each session. Many of these, and their answers, are given in the documents below. 

Session Name Question Document Details 

Applied physical geography/geomorphology https://docs.google.com/document/d/19BOobRXn3juI-mNFyfGAdQzRY_rmY0db9JdZ19YY_kk/edit?usp=sharing  

Climate & climate change in sub-Saharan 
Africa 

https://docs.google.com/document/d/1tcdQNlRmf-9Kg7mK4JidfRyhOBAE-rP9Scw9LSU87Xk/edit?usp=sharing  

Decolonising southern African curricula https://docs.google.com/document/d/1LXAvyAyJelwbckDe7ELXdG_jxVH8sbKqDIV6gBBXDnc/edit?usp=sharing  

From source to sink: sediment dynamics, 
monitoring and management 

https://docs.google.com/document/d/1zNIJ1DEGHnyyIfwuH5HZ2sVE9FCqZgPtEvD751IE5zo/edit?usp=sharing  

Geography 4IR https://docs.google.com/document/d/1C_IoT0agKZmE7vTO3ZrRv8lnn2TnnFCYzrqrEDchdms/edit?usp=sharing  

Geography, education & capacity building https://docs.google.com/document/d/17H7VbwHIQBBWm9gkui6mL_A0z-aISkBV27xa6Q8sTP8/edit?usp=sharing  

GISc in geographical research https://docs.google.com/document/d/1EKx4V6CJ_tNz2xv__NTRT2ZttbyD9lNsCthSLz-rI9s/edit?usp=sharing  

Homes still apart? https://docs.google.com/document/d/1rcIGv0GugBW65tUaZHcghY6YD3_euNPgMbyjOHPQJAo/edit?usp=sharing  

The future of tourism in southern Africa https://docs.google.com/document/d/1vrjc8zchZDwlDp0ZmI6wTSQE3EATqAwQwRHdJUw0W2g/edit?usp=sharing  

Urban geography in South Africa https://docs.google.com/document/d/1ly30_3RBzqj9a3ZuQTKKhDH1LvMPknntGn_tPGNTqfA/edit?usp=sharing  

https://docs.google.com/document/d/19BOobRXn3juI-mNFyfGAdQzRY_rmY0db9JdZ19YY_kk/edit?usp=sharing
https://docs.google.com/document/d/1tcdQNlRmf-9Kg7mK4JidfRyhOBAE-rP9Scw9LSU87Xk/edit?usp=sharing
https://docs.google.com/document/d/1LXAvyAyJelwbckDe7ELXdG_jxVH8sbKqDIV6gBBXDnc/edit?usp=sharing
https://docs.google.com/document/d/1zNIJ1DEGHnyyIfwuH5HZ2sVE9FCqZgPtEvD751IE5zo/edit?usp=sharing
https://docs.google.com/document/d/1C_IoT0agKZmE7vTO3ZrRv8lnn2TnnFCYzrqrEDchdms/edit?usp=sharing
https://docs.google.com/document/d/17H7VbwHIQBBWm9gkui6mL_A0z-aISkBV27xa6Q8sTP8/edit?usp=sharing
https://docs.google.com/document/d/1EKx4V6CJ_tNz2xv__NTRT2ZttbyD9lNsCthSLz-rI9s/edit?usp=sharing
https://docs.google.com/document/d/1rcIGv0GugBW65tUaZHcghY6YD3_euNPgMbyjOHPQJAo/edit?usp=sharing
https://docs.google.com/document/d/1vrjc8zchZDwlDp0ZmI6wTSQE3EATqAwQwRHdJUw0W2g/edit?usp=sharing
https://docs.google.com/document/d/1ly30_3RBzqj9a3ZuQTKKhDH1LvMPknntGn_tPGNTqfA/edit?usp=sharing
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ABSTRACTS 

ADDRESSING THE ISSUES OF SOLID WASTE MANAGEMENT IN ACCRA’S OPEN-AIR 

MARKETS: (DIS)CONNECTING NORTHERN AND SOUTHERN PERSPECTIVES  

Sheburah Essien, R.* & Spocter, M. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

* 23438398@sun.ac.za 

Solid waste management (SWM) is a global concern that has been handled in several ways in different 

parts of the world. In cities of the global North measures meant to prevent or minimise solid waste 

generation and its associated challenges are based on the SWM hierarchy whereas in cities in the 

global South the active involvement of the public and private sectors in SWM is well documented in the 

literature. Existing studies cover practices of solid waste collection, reuse, recycling, and landfilling 

being carried out by private formal and private informal actors. The term informal actors has often been 

used to refer to itinerant waste buyers, waste pickers and recyclers. Local institutions existing in 

Ghanaian marketplaces, such as market queens and chairmen and commodity queens and chairmen 

whose roles in SWM are not necessarily geared towards livelihood creation, have however been 

neglected. This lack of attention to the roles of local institutions in SWM potentially undermines efforts 

aimed at waste minimisation and the achievement of policy measures such as the 2030 Agenda for 

Sustainable Development (SDG 11) which seeks to make cities inclusive, safe, resilient, and 

sustainable. There has been little investigation of how these institutions can be included in existing 

SWM systems. This paper set out to rethink SWM practices in open-air markets through the 

contributions of local market institutions.  

Keywords: Accra, environmental management, open-air markets, global South, solid waste 

management 

 

ALICE: SOCIO-SPATIAL CHANGE IN A SMALL UNIVERSITY TOWN   

Ntema, J. 

Department of Human Settlement, University of Fort Hare, Alice, South Africa 

lntema@ufh.ac.za 

Evidence shows that most urban areas in post-apartheid South Africa continue to grapple with the 

legacy of colonial and apartheid spatial planning. More than two decades into democracy, economic 

and spatial planning in most urban areas remain largely untransformed, with the perpetuation of 

segregated residential areas, urban sprawl, and the peripheral location of housing development. 

However, in profiling changes and development, the existing literature and research seem to be focused 

mainly on cities rather than on small towns. Despite its longstanding role as a service centre for the 

surrounding rural communities, an educational home to the poor black masses, as well as the 

development and changes that have occurred since the advent of democracy, Alice is not adequately 

documented in recent scholarship. Evidence shows that like many small towns, Alice continues to 

experience inequalities of socio-economic and spatial development. Against this backdrop, the chapter 

intends to provide an analysis of the key drivers of change and development in the town since 1990 

and how such change could facilitate the transformation of Alice into an ‘economically and socially’ 

viable university town.  

mailto:23438398@sun.ac.za
mailto:lntema@ufh.ac.za
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Keywords: Alice, university town, small town, South Africa, spatial transformation 

 

ANALYSING THE CHANGES IN BATHYMETRY OF SALDANHA BAY BETWEEN THE YEARS 

1977 AND 2021 

du Toit, L.M. 

Department of Military Geography, Military Academy/Stellenbosch University 

24511536@sun.ac.za 

Construction of the Port of Saldanha (PoS) started in May 1973, and the first iron ore was loaded in 

September 1976. However, with the construction of a breakwater, and extensive dredging in the Bay, 

the construction of the PoS resulted in some major alterations to the bathymetry of Saldanha Bay. 

Further studies conducted since the construction of the PoS indicate that there are some resultant 

coastal erosion and salutation challenges within Saldanha Bay because of the construction of the PoS. 

In this study, the effects of the construction of the PoS on the erosion and salutation challenges within 

Saldanha Bay were investigated by comparing the 2021 (current) bathymetry of the Bay with the 1977 

bathymetry of the Bay and identifying the change in bathymetry of Saldanha Bay since the construction 

of the PoS. This was accomplished by doing a slope and change detection analyses with ArcGIS Pro 

2.7.2 software, to identify areas where the depth and slope of Saldanha Bay bathymetry have changed 

since the construction of the PoS in 1976. From the results of this study, the bathymetry of Saldanha 

Bay has changed since the construction of the PoS in 1976, however the exact implications of these 

changes on the erosion and salutation processes within the Bay is still unclear. Further research on the 

sedimentary movement within Saldanha Bay is needed to have a more complete understanding of the 

erosion and salutation problems currently faced by the local municipality. 

Keywords: bathymetry, GIS, human impact on bay hydrology  

 

ANTHROPOGEOMORPHOLOGY WETLAND DRIVERS AND RESPONSES 

Grundling, R. 1,2,3, Beckedahl, H. 3,4 & Loubser, M. 3 

1Southern African Association of Geomorphologists 

2Southern African Young Geomorphologists 

3Department of Geography, Geoinformatics and Meteorology, University of Pretoria, Pretoria, South 

Africa 

4Department of Geography, Environmental Science and Planning, University of Eswatini, Kwaluseni, 

Eswatini 

* renee.grundling@gmail.com 

The influence of humans on the environment is becoming more pronounced as populations and 

anthropogenic activities increase. The imprints humans leave behind is so pronounced that a new 

geological epoch, the Anthropocene, was created to accommodate human changes in the geological 

timeline. Anthropogeomorphology is the study of how humans modify and create landforms, although 

indirect anthropogenic activities may accelerate natural formed landscape processes. Wetlands are 

seen as natural geomorphological features, but incidental wetlands formed due to human activities and 

may therefore be attributed to anthropogeomorphology. The aim of this thesis is to investigate the role 

of incidental wetland formation in the sphere of anthropogeomorphology processes and landscapes.  

Keywords: anthropogeomorphology, wetlands, geomorphology 

mailto:24511536@sun.ac.za
mailto:renee.grundling@gmail.com
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APPLIED GEOMORPHOLOGY AND ITS CONTEXT IN SOUTHERN AFRICA 

Hansen, C.D. 1 & Beckedahl, H. 1,2, * 

1Department of Geography, Geoinformatics and Meteorology, University of Pretoria, Pretoria, South 

Africa 

2Department of Geography, Environmental Science and Planning, University of Eswatini, Kwaluseni, 

Eswatini 

* hbeckedahl@gmail.com 

Geomorphology in southern Africa has changed direction numerous times, undergoing several changes 

in focal emphasis over time. The relevance of geomorphology as an applied science in southern Africa 

was argued by Beckedahl et al. (2002). After this date, the scientific landscape in South Africa changed, 

partly in response to changes in the legislative context of environmental management, which in turn 

has impacted the role of geomorphology in the consultancy industry. Geomorphology emphasizes the 

role processes as opposed to the strength of materials, and applied geomorphological work is becoming 

more common. Yet, increasingly, the work of geomorphologists is dominated by other disciplines. For 

example, ecologists overwhelmingly dominate wetland studies; engineers dominate work on slope 

stability and coastal erosion; whereas hydrologists and engineers both direct most of the work on 

riverbank stabilisation. Furthermore, soil erosion studies and their management most frequently fall 

under the auspices of agricultural studies and agricultural engineering. 

The question then needs to be raised as to defining the role of geomorphologists and geomorphological 

studies and their relevance in the southern Africa context. With the International Association of 

Geomorphologists (IAG) now firmly established, and geomorphology recognised as a separate 

discipline by the European Research Council (ERC) Panel under PE10 Earth System Science - area 

PE10_13 Physical geography, geomorphology (PE10_13 Physical geography, geomorphology), the 

field has much to offer. 

In conjunction with the above, one must consider the legislation that has been published, that seeks to 

regulate the work of natural science practitioners. The Natural Scientific Professions Act 27 of 2003 

requires the registration of natural science practitioners, as administered by the South African Council 

for Naturals Scientific Professions (SACNASP). This includes geomorphologists, who fall under the 

Earth Sciences category as outlined in schedule 1 of the Act 27 of 2003. This registration is beneficial, 

if executed appropriately. It also allows for the opportunity to register practitioners in the appropriate 

fields, potentially ensuring the integrity of geomorphology as a sub-discipline. 

Keywords: applied geomorphology, SACNASP, professional registration 

 

APPLYING A RATIO OF MONTHLY RAINFALL: TEMPERATURE TO QUANTIFY RAINFALL 

SEASONALITY ACROSS SOUTH AFRICA 

Roffe, S.J.1, *, Fitchett, J.M.1 & Curtis, C.J. 2 

1School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand, 

South Africa 

2Department of Geography, Environmental Management and Energy Studies, University of 

Johannesburg, South Africa 

* sarahroffe1@gmail.com 

South Africa spans the subtropics at the interface between tropical, subtropical, and temperate weather 

systems, and consequently experiences distinct summer-, winter- and year-round rainfall zones (SRZ, 

mailto:hbeckedahl@gmail.com
mailto:sarahroffe1@gmail.com
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WRZ and YRZ). Spatio-temporal characteristics of the various weather systems are broadly 

understood, however, the rainfall seasonality classification at the transition between these rainfall zones 

remains disputed. This surrounds the complexity of South African rainfall regimes, however, metrics 

with dissimilar rainfall seasonality definitions have been applied, hindering comparability. To address 

this dispute, meteorological data spanning 1987–2016 from 46 weather stations is used to assess the 

utility of a metric posited to quantify rainfall seasonality through a seasonality score derived from a ratio 

of monthly rainfall: temperature. This score statistically discriminates SRZ, WRZ and YRZ conditions, 

fulfilling an important requirement for a metric applied to South Africa. Nelspruit (NEL; score=1.59) 

represents the strongest SRZ conditions across 30 eastern and central locations with scores >0.30. 

Cape Town Wo (CTW; score=−1.04) represents the strongest WRZ conditions across seven 

southwestern Cape and west coast locations with scores <-0.30. Characterising the SRZ-to-WRZ 

transition region with scores from −0.30 to 0.30, nine YRZ locations were classified. With the weakest 

score across the weather stations, Oudtshoorn (OUD; score=−0.05), within the Cape Fold mountains, 

most represents YRZ conditions. Applicability across all weather stations, compatibility with known 

rainfall drivers, and agreement with known spatial rainfall seasonality characteristics demonstrates the 

ratio’s utility. Strong correspondence of scores between station and gridded data applications 

demonstrates additional confidence in the ratio, establishing its value for further application.  

Keywords: rainfall seasonality metrics, seasonality score, summer rainfall zone, winter rainfall zone, 

year-round rainfall zone, South Africa 

 

APPLYING THE CITY DEVELOPMENT INDEX (CDI) TO MEASURE THE QUALITY OF LIFE OF 

THE LOCAL MUNICIPALITIES IN THE NORTHERN CAPE BETWEEN 2001 AND 2011  

Kruger, C.1 & Willemse, L.2,* 

1Statistics South Africa, Northern Cape Provincial Office, South Africa 

2CRUISE Department of Geography and Environmental Studies, Stellenbosch University, South 

Africa 

* lodene@sun.ac.za 

Quality of life (QOL) is a multidimensional concept and comprises different dimensions. South Africa’s 

Bill of Rights affirms the democratic values of human dignity, equality, freedom, and the right to life. 

Despite 27 years of democracy, the country still struggles with racial and class-based inequality 

characterized by a highly fragmented space-economy driven by speculative urbanism. This situation is 

no different in the Northern Cape, which with its highly unique settlement pattern scattered across vast 

open spaces, has been experiencing significant economic crises and general stagnation driven by 

various factors, which negatively impacts infrastructure and service-delivery developments and overall 

QOL. M 

The study aims to 1) to calculate the City Development Index (CDI) to determine if the QOL of the 

Northern Cape’s local municipalities increased/decreased from 2001-2011, and 2) to determine which 

local municipalities performed the best/worst in terms of the CDI for 2001 and 2011.  

Results show that the composite CDI score mostly increased from 2001 to 2011 for all the 

municipalities, with figures mostly being above 0.5. Certain municipalities also continue to struggle 

disproportionately with the other dimensions of the CDI. Despite this poverty and overall socio-economic 

conditions and inadequate infrastructure remain significant problems across the province.  

This study allows planners to see the specific dimensions of the CDI that require attention in specific 

municipalities of the Northern Cape, which will hopefully allow for an improved distribution of very scarce 

mailto:lodene@sun.ac.za
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resources, infrastructure, services, and facilities across the province to influence peoples QOL 

positively.  

Keywords: Quality of Life (QOL) in the Northern Cape, City Development Index (CDI), health dimension, 

education dimension, city product dimension waste and infrastructure dimensions 

 

ARE THE RENEWABLE ENERGY DEVELOPMENT ZONES WELL-SITED? A GIS SUITABILITY 

ANALYSIS 

Gaeatlholwe, W.T.1, * & Langerman, K.E.2 

Department of Geography, Environmental Management and Energy Studies, University of 

Johannesburg, South Africa 

2Department of Geography, Environmental Management and Energy Studies, University of 

Johannesburg, South Africa 

* tsheppygee@gmail.com 

The energy transition in South Africa is being achieved through the decommissioning of coal-fired power 

stations and the construction of renewable energy (primarily wind and solar) capacity. The South African 

government has identified eleven Renewable Energy Development Zones (REDZs) for the 

development of large-scale wind and solar photovoltaic facilities. In siting the REDZs, DFFE and CSIR 

applied a holistic approach that considered environmental, technical, social, and economic factors. This 

study seeks to evaluate the locations of the REDZS considering the renewable energy resource 

availability and technical factors, to test the effectiveness of the DFFE’s process and identify areas 

within the REDZs that should be prioritised for development. A GIS-based approach with a two-step 

framework for both solar and wind suitability analysis was conducted. The first step includes identifying 

unsuitable regions in South Africa for large-scale solar and wind facilities. The second step derives 

suitable areas in several classes for wind and solar facilities using solar radiation/wind speed, distance 

from power transmission lines, distance from major roads, distance from residential areas, elevation, 

slope, and land use. The relative weights for the defined criteria are determined using the Analytical 

Hierarchy Approach (AHP) approach. 67% of the land in the solar REDZs is suitable for solar energy 

development, and 79% of the land in the wind REDZs is suitable for wind energy development. The 

Upington REDZs is most suitable for solar development, with the Springbok and Beaufort West REDZs 

are highly suitable for solar and wind energy development.   

Keywords: renewable energy, suitability analysis, spatial analysis, Geographic Information Systems 

 

AN ASSESSMENT OF THE EFFECTS OF HUMAN SETTLEMENT EXPANSION ON WETLANDS 

IN ESWATINI: THE CASE OF THE MATSAPHA PERI-URBAN AREA 

Beckedahl, H.1,2 * & Thwala, M. 1 

1Department of Geography, Environmental Science and Planning, University of Eswatini, Eswatini 

2Department of Geography, Geoinformatics and Meteorology, University of Pretoria, South Africa" 

* hbeckedahl@gmail.com 

Many countries in the world are fighting a battle against diminishing wetland ecosystems. Eswatini is 

not an exception as the country endorsed their commitment to preserving wetlands by accenting to the 

Ramsar Convention in 2013. However, the country has seen a protracted increase in the size of urban 

areas, thus increasing the demand for land to accommodate the growing population. Pristine areas in 

the peri-urban zone then become at risk of occupation by human settlements resulting from an increase 

mailto:tsheppygee@gmail.com
mailto:hbeckedahl@gmail.com
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in the number of people moving into the urban periphery. This study focused on identifying the effects 

of uncontrolled human settlement expansion into wetlands in peri-urban areas, with a focus on 

Matsapha.  

The objectives of this study were to identify how wetlands were being managed under the situation in 

Eswatini, to investigate wetlands that have been encroached by human settlements, and to find out how 

living conditions were affected in settlements encroaching on wetlands. The study used multiple sources 

to collect information viz; National Reports to the Ramsar Convention’s conference of parties (COP 12 

&13), Google earth pro to identify human settlements encroaching on to wetlands, and face-to-face 

interviews with people who live in the affected wetlands. The study showed that the country was 

significantly engaged in protecting wetlands as some 200 ha of these have been fenced. However, the 

slow pace in the formulation of policies and regulations as the white paper formulating the Eswatini 

National Policy on wetlands was only published at the end of 2020 means that wetlands in Eswatini 

continue to be degraded. Although encroachment by human settlements on wetlands happens 

throughout the country, this study focused on the wetlands in greater Matsapha where it was found that 

sedimentation increased with an increase in the number of households. People who live near wetlands 

experience mosquito bites and flooding which leads houses to soak in moisture, creating the risk of a 

variety of health problems.  

Keywords: wetland ecosystems, human settlement encroachment 

 

AN ASSESSMENT OF THE HEAVY METAL CONCENTRATIONS IN SURFACE SEDIMENTS 

FROM THE KNYSNA ESTUARY, MSC DISSERTATION  

Armitage, M.A.* & Meadows, M.E. 

Environmental and Geographical Science, University of Cape Town, South Africa 

* armmic002@myuct.ac.za 

In this MSc dissertation, surficial sediment samples were 

analysed for total heavy metal concentrations, sediment 

grain size and total organic carbon within the surface 

sediments of the Ashmead Channel in the Knysna Estuary 

and Chongming Island in the Yangtze Estuary of the 

People’s Republic of China. Statistical analyses, including 

Pearson’s Product–Moment correlation, enrichment factor 

analysis and the assessment of heavy metal contamination 

were thereafter conducted between the variables to 

determine any commonalities between the sites, as well as 

to determine the degree of contamination in the Kysna 

sediments. Results from Knysna were also compared to those from previous studies in the area. This 

study found that the Knysna sediments are not dangerously contaminated with heavy metals; however, 

the degree of enrichment in the sediment has increased by a large margin over the past 20 years. Upon 

comparison with sediments from Chongming Island, it was noted that the sediment in the Yangtze has 

much higher background heavy metal concentrations than Knysna. The study also found that the 

degree of enrichment in relation to background concentrations for the sediment sites in Knysna was 

surprisingly like that seen in the Yangtze estuary for select metals, despite the Yangtze being a highly 

polluted system. It must be noted that the results from the Ashmead channel likely indicate greater 
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contamination than what is present in Knysna as a whole, due to the close proximity of a number of 

contaminant sources, as well as flow restrictions.  

Keywords: heavy metals, Knysna, Yangtze, surface sediments 

 

BETRAYAL OF ‘PROGRESSIVE’ GOVERNANCE? DURBAN’S DECADENT TURN 

Maharaj, B. 

University of KwaZulu-Natal 

maharajB@ukzn.ac.za 

According to its policy documents, as a progressive city, Durban aims to be a financially sustainable (in 

terms of environment and livelihoods), safe, accessible, caring, and empowering city. Rather than being 

inclusive and responding to the urgent basic priorities of its residents as progressive governance 

demands, Durban has been variously promoted as South Africa’s most liveable city, Africa’s best 

governed city, a ‘sporting mecca’, premier tourist destination, the city of mega-projects, the ‘Dubai of 

Africa’, with aspirations to be Africa’s most caring city (a goalpost that changes regularly). However, for 

poor, previously disadvantaged residents, Durban is also one of Africa’s most polluted cities, as evident 

in toxic cocktail the South Durban Basin. Durban is also a xenophobic city. Several official investigations 

also suggest that Durban is also one of Africa’s most corrupt cities, with resources destined for the poor 

being usurped by well-connected political and corporate elite. The poor are also the targets of state 

sponsored physical and structural violence in Durban, as the city pursues the neoliberal goal to appeal 

to national and international corporate capital.  As the city spirals down the decadent mire, the Durban 

municipal authorities increasingly resort to apartheid style undemocratic strategies like censorship and 

restricting transparent public access to information – all in the name of good governance and civic 

accountability. This paper critically assesses the rhetoric and the reality in terms of Durban’s 

‘progressive’ goals, and reasons for failure.  

 

BRIDGES BURNT AND BRIDGES BUILT: A CENTURY OF GEOGRAPHY AT STELLENBOSCH 

UNIVERSITY, COLONIAL BRITAIN’S FIRST AFRICAN GEOGRAPHY DEPARTMENT  

de Waal, J. & Visser, G.* 

Department of Geography and Environmental Studies, South Africa 

* gevisser@sun.ac.za 

South Africa is a country that has arguably seen among the most complex and expansive experiences 

of division/redivision/bridging between coloniser and various indigenous populations since the 

colonisation of the country in the 1600s. Geography is generally acknowledged as a discipline of empire. 

This investigation provides insight into the origins and growth of the oldest university geography 

department of British colonial Africa to the present. The narrative is however very different from what 

might be expected from that of a British colonial context in both the political and educational foci of the 

time, the various role-players and resultant knowledge that was produced. Whereas the departmental 

geographies produced in the starting years were heavily impacted by a descriptive analysis of the new 

emerging South Africa and the broader region informing an European academic audience, during the 

apartheid years they were introspective investigations and had little connection to a broader world, 

colonial or otherwise. In the process the knowledge produced was one of disconnections with both the 

local and international geography communities owing to passive support for the apartheid project. 

These approaches would change radically in the early 2000s. Reflecting on a century of academic 
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publication at the Department of Geography and Environmental Studies at Stellenbosch University, this 

investigation unpacks the details of these changing intellectual currents.   

Keywords: Stellenbosch University, geography, history, decolonise  

 

CAPE TOWN: LIVING CLOSER, YET, SOMEHOW FURTHER APART  

Horn, A*. & Visser, G. 

Department of Geography and Environmental Studies, University of Stellenbosch, South Africa 

anelehorn@sun.ac.za 

The presentation revisits Cook’s envisioned future of Cape Town in the early 1990s. It furnishes an 

update on those reflections. The investigation first provides insight into spatial planning frameworks that 

aim to manage several processes pertinent to Cook’s investigation, demographic changes, noting that 

racial ratios and the number of citizens has changed significantly. Thereafter, issues focused on the 

economic base of the city, one that remains, although in different guises, a service economy, comes 

into view. Attention then turns to changing housing trends that are fundamentally different from three 

decades ago. The spatial scope of the investigation includes new settlements that did not form part of 

Cape Town until recently and their spatial relationship to more established neighbourhoods in the city, 

is reviewed.   

Keywords: Cape Town, Cook, spatial planning, urban efficiency  

  

CHANGING WEATHER: A TRIGGER FOR PEAT WEATHERING? 

le Roux, J.P. 1,2, *, Grundling, A.T.1,3 & Grundling, P. 2,4 

1Agricultural Research Council - Natural Resources and Engineering, Private Bag X79, Pretoria, 

0001, South Africa 

2Centre for Environment Management, University of the Free State, Bloemfontein, South Africa 

3Applied Behavioral Ecology and Ecosystem Research Unit, University of South Africa, Pretoria, 

South Africa 

4Department of Forestry, Fisheries and the Environment, Pretoria, South Africa 

* jasonleroux200@gmail.com 

Peatland loss in South Africa has been ascribed in the recent past to three causes, namely peat 

extraction, erosion, and peat fires. Peat extraction was prohibited in 2011 by the Minister of 

Environmental Affairs, whilst peat erosion seems to be mainly restricted to palmiet systems in the Cape 

fold mountains. Peatlands in South Africa have experienced 51 peat fires across 20 peatland systems 

since 1988, with an increase in the number and temporal frequency of peat fires in recent years. 

Noticeably, 49 peatland sites experienced burning in the past 5 years, compared to 23 in the preceding 

24-year period. The increase in the number, frequency and geographic distribution of the peat fires 

suggests that regional droughts could have impacted systems. However, considering that the 1991-

1995 drought was more extreme than that of 2015/16, this warrants the assumption that anthropogenic 

influences may have contributed to a greater number of peatlands burning in recent years. 

The geomorphological processes associated with the decimation of peatlands by fire are not well 

studied. However, external factors such as water abstraction or internal factors such as gulling or 

draining result in dewatering of the peat, desiccation, and subsequent burning of dried peat (if not 

eroded away first in high energy events). It has been observed that during dewatering of the peat, 
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desiccation cracks develop across the surface of a peatland. This presentation explores the hypothesis 

that these cracks are the main agent of the processes that result in the in situ alteration of peat in that 

1) it is the main and ever expanding pathway of evaporation from below the drying peat layer; 2) it 

provides, along its drier edge surfaces, the ideal combustible material for surface fires to spread 

subsurface; 3) it forms preferential channels for oxygen feeding the subsurface combustion of 

desiccated peat; and 4) it results in either characteristic monolithic blocks of peat ash or unburned peat 

in a decimated landscape. 

Keywords: peat, desiccation, peat fires, peatland 

 

CITIZEN-LED HYDRO-RESILIENCE IN A MIDDLE-CLASS SUBURB DURING A WATER CRISIS 

IN CAPE TOWN, SOUTH AFRICA  

Marcus, T.* & Spocter, M. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

* thaakirahs16@gmail.com 

The worst drought in more than a century drastically reduced the supply of potable water in Cape Town’s 

rain-fed dams. With ninety days’ worth of water remaining, the City implemented unprecedented water 

restrictions as the proverbial Day Zero drew closer. All citizens were called on to play their part in 

reducing their potable water demand. This study investigates hydro-resilience practices in middle-class 

households in a suburb of Cape Town as wealthier residents are said to consume more natural 

resources than others. Underpinned by disaster resilience theory, the academic gaze shifts to this well-

off cohort of urban dwellers. Research instruments used were a questionnaire survey, and interviews. 

Thirty adult respondents, each representing one household in the suburb of Newlands, provided 

information on their water supply and demand, ownership of water-saving appliances and devices, 

water-saving behaviour and how they coped with the spectre of Day Zero. Water consumption per 

household dropped dramatically ninety days before Day Zero as the reality hit home and as respondents 

reported investing in more water-saving appliances and devices. Citizen behaviour regarding water use 

also changed remarkedly. It was only through strategies to stave off the impending Day Zero that 

respondents felt that they coped with the water crisis. Crucially, the respondents in this middle-class 

suburb had the financial resources to build household water resilience resulting in a citizen-led hydro-

resilience that benefitted the city.  

Keywords: Cape Town, Day Zero, citizen-led, resilience, water crisis, water saving 

 

CLASSIFYING BARCHAN SHAPE AND ASYMMETRY USING CONVOLUTIONAL NEURAL 

NETWORKS  

van der Merwe, B.1, *, Pillay, N.2 & Coetzee, S. 1 

1Department of Geography, Geoinformatics and Meteorology, University of Pretoria 

2Department of Computer Science, University of Pretoria 

* barend.vandermerwe@up.ac.za 

The widespread availability of convolutional neural networks (CNN)libraries, such as TensorFlow, when 

applied to remote sensing” big data”, make it an appealing prospect for increasing data on landforms 

such as barchans. However, CNNs have a known bias towards image texture and may therefore not 

classify images solely on their geometric properties. To fill this gap, the outlines of barchans ( i.e., 

barchans where the texture elements of the image have been removed) from the northern Kunene 
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region were digitised and used to train two types of CNN: a” from-scratch” model where the 

configuration, compilation and training of the entire network was carried out by the user, and pretrained 

networks where the compilation and training of the feature detection aspect was carried out by the 

original developers. In the former case, CNNs with different depths and regularizations were 

constructed to assess their respective roles in performance. In the case of pretrained networks, two 

well-known CNNs, VGG16 and ResNet50, were used. For the pretrained network only the feature 

extraction portion of the model was retrained, and the weights of the output layer were trained. The 

results show that CNNs do hold promise for classifying barchan shape and asymmetry with mean 

prediction accuracies above 71.67% being obtained. Increasing the depth of the CNN did not result in 

any significant improvements in performance. Although the use of regularizations did result in some 

improvements to performance, these were not always significant. In general, the pretrained models 

performed better than the ’from-scratch’ model in most tasks. Overall, the findings suggest that CNNs 

do possess the capacity to accurately classify barchan shape in the absence of image texture. When 

this is combined with the existing work on barchan outline extraction, interesting prospects open for 

extracting useful barchan shape information from remote sensing imagery. 

Keywords: CNN, barchan, barchan shape, barchan asymmetry, outlines 

 

COLD VERSUS WARM ARID CLIMES: INSIGHTS INTO GROUND THERMAL AND MOISTURE 

DYNAMICS 

Hansen, C.D. 

Department of Geography, Geoinformatics and Meteorology, University of Pretoria, South Africa 

christel.hansen@up.ac.za 

Ground thermal and moisture dynamics are of interest in discussions on landform development, process 

studies, habitat creation and maintenance, ecological functioning, and quantifying responses to climate 

change. This paper investigates two different arid environments, one in Antarctica and one in Namibia 

with a reference to ground thermal and moisture dynamics. Furthermore, an evaluation of these two 

environments with reference thresholds and the azonality/zonality of processes is made. 

While the Antarctic study site is characterised by permafrost, a lack of vegetation cover, and a thin 

active layer during the Austral summer season, the Namibian study site is characterised by hot 

summers, a lack of ground frost, and sparse vegetation cover. Antarctic ground thermal dynamics are 

intensely researched, particularly in regions such as the Dry Valleys and the Peninsula, due to thawing 

permafrost seen as an indicator for changing climatic conditions. In contrast, little information is 

available on ground thermal dynamics in Namibia or the warm and arid regions of southern Africa. As 

such, this paper not only provides a comparison of two different arid regions (warm vs. cold), but also 

provides insight into ground thermal dynamics of a southern African arid site. 

For both sites temperatures stabilise with depth, with the most extreme temperatures measured at the 

near surface. Ground moisture is rare and, when present, directly impacts the thermal regime. Soil 

textural classes are similar, with a dominance in the sandy to gravel-sized portions.  

This work has been funded through the SSAG Centenary Award and their contribution is gratefully 

acknowledged. 

Keywords: ground thermal dynamic, arid climates, latitudinal ranges 
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COLLECTIVE ACTION, SOCIAL CAPITAL AND DROUGHT: A CASE STUDY OF GRAAFF-

REINET  

Light, R.* & Donaldson, R. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

* lightrebeccann@gmail.com 

In the Eastern Cape lies the small, historical town of Graaff-Reinet: a resource-dependent community 

that has been experiencing the negative effects of a drought since 2015. Local disaster response has 

come predominantly from within the community in the form of forum developments and collective action, 

all made possible using the resource of existing networks between groups, individuals, and forums. 

This paper examines the relationship between this resource (known as social capital), collective action 

and disaster resilience in small towns to better understand how social capital can be used in sustainable 

disaster management of recurring, slow-onset disasters. The paper makes use of an evaluation design 

method, as complex issues with fundamental contextual elements are examined, gathering qualitative 

data in the form of snowball interviews with key community and forum leaders involved in relevant 

collective action and forum developments. A diagramic model of the links between community forums 

and public entities was designed to show where examples of bridging, bonding, and linking social capital 

take place, followed by a discussion of which examples of collective action were effective and how they 

made use of these connections. The results show that in the event of a disaster where the livelihoods 

of a community are impacted, civil society can make use of existing trust, networks, and norms to 

manage these impacts despite existing in a largely heterogeneous community. Additionally, the forums 

and groups founded responding to such events can be used to improve the long-term socio-economic 

standing of these communities.  

Keywords: social capital, disaster management, small towns 

 

CONCEPTUALISING PLACE IN INTERNATIONALISATION HIGHER EDUCATION RESEARCH: 

NETWORKED, HIERARCHICAL, TOPOLOGICAL 

Raghuram, P.1, Breines, M.2 & Gunter, A.3, * 

1Open University UK 

2The London School of Hygiene & Tropical Medicine) 

3Department of Geography, University of South Africa, Florida, South Africa 

* gunteaw@unisa.ac.za 

Internationalisation of higher education is deeply influenced by students’ imaginaries of and 

engagements with place. Yet, research on internationalisation has largely conceptualised place as 

location, eschewing the other ways in which place could be theorised. Drawing on qualitative research 

on place this paper outlines how multiple versions of place are narrated by Zimbabwean and Namibian 

international distance education students who study at the University of South Africa (UNISA). It 

demonstrates how place is also a locale produced in and through networks – personal, institutional, and 

national, contemporary, and historical; hierarchies and through topological foldings of space. It suggests 

that these conceptualisations of place are not exclusive and distinct but rather are interrelated. The 

paper ends by setting out a research agenda for future research on internationalisation and place.  

Keywords: international higher education, place, topology of space, distance education 
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CONTESTED INNER-CITY SPACES: EXPLORING ANTI-GENTRIFICATION STRUGGLES IN 

WOODSTOCK, CAPE TOWN 

Ah Goo, D.F.S. 

School of Geo- and Spatial Sciences, North-West University, South Africa 

delia.ahgoo@nwu.ac.za 

Gentrification is a highly contested process. While it results in reinvestment and renovation, it is also 

associated with homelessness and the displacement of people. It has also been shown to exacerbate 

affordable housing crises in several cities across the world. Although initially celebrated by estate 

agents, developers, and the state, those critical of gentrification are increasingly highlighting its negative 

effects and are seeking ways in which to mitigate it. However, how people resist gentrification in their 

everyday practices and how they may be involved in more overt forms of resistance, such as community 

activism, has largely been underexplored in the literature. The empirical case on which this paper is 

based, is Woodstock, an inner-city neighbourhood in Cape Town, where gentrification processes 

emerged in the late 1980s with the upgrading of quaint Victorian homes by middle-class people. Today, 

the process is gathering momentum with the development of new-build, high-rise apartments which are 

largely unaffordable for the existing community. This paper examines the various forms and practices 

of resistance that have been used in Woodstock, with a particular focus on the role of artists in the fight 

against gentrification. Often viewed as being complicit in the process of gentrification, some artists are 

however, using their craft to highlight the socio-spatial injustices associated with it and the plight of 

those living in gentrifying neighbourhoods.  

Keywords: gentrification, resistance, artists, Woodstock 

 

COSTS AND CONSEQUENCES AT THE POPULATION-ENVIRONMENT-DEVELOPMENT 

INTERFACE IN ST FRANCIS BAY: EXPLORING THE LINKAGES OF A COMPLEX SYSTEM 

de Wit, A.H.* & Pringle, G. 

Geosciences, Nelson Mandela University, South Africa 

* anton.dewit@mandela.ac.za 

Coastal zones the world over are particularly attractive for the development of human settlements. 

Naturally, this trend frequently results in human induced disturbances of sensitive ecosystems, often 

resulting in dramatic and unintended consequences. The South African coastline is no stranger to this 

phenomenon. Dynamics at the population-environment-development interface in the coastal zone often 

presents affected communities and institutions with complex challenges. An infamous case along the 

South African coastline is the settlement of St Francis Bay, the focus of this paper. St Francis Bay was 

established as a holiday village around sixty years ago and its economy is today firmly dependant on 

the fragile bond and reciprocal relationship between the tourist trade and the integrity of sandy beaches. 

The paper, against this background and drawing from complex systems theory, explores the links 

between human activity and the bio-physical environment and the ominous costs and consequences 

that are produced at the local population-environment-development interface. Domains that are 

considered within the nexus of relevant aspects include the wind-driven sediment bypass system across 

the local headland; climate change; the local economy; social wellbeing, inequality, and social justice; 

as well urban planning and political governance. The results illustrate how critical levels of beach 

erosion are connected amidst an intricate reciprocal nexus to these and other aspects. It demonstrates 

that the sustainability of the settlement hinges on the understanding of such linkages and underscores 

the relevance of the methodological approach that is applied.  
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Keywords: population-environment-development interface, complex systems, coastal zone 

development 

 

CRIME HE MAPPED: EXAMPLES OF FORENSIC GEOGRAPHY  

Schmitz, P.M.U. 

Department of Geography, University of South Africa, South Africa 

schimpmu@unisa.ac.za 

Crime is a major issue in South Africa and the author has been involved in several criminal cases using 

forensic geography to assist in conviction of suspects. Forensic geography ranges from the macro scale 

where satellite imagery and small-scale maps are used to indicate environmental crimes or crimes 

against humanity to micro scale where forensic geomorphology assist in linking suspects to poaching 

sites. This paper looks at some applications such as the Taliep Petersen and Anni Devani murder 

cases, environmental crimes using satellite imagery to the hijacking of trucks for their freight such as 

cigarettes. The main tool for these cases was GIS using knowledge such as space-time cubes as 

promulgated by Haegerstrand, geographic profiling, pattern analysis, remote sensing applications and 

cellular telephone technologies. The application of forensic geography in some instances led to 

convictions and in some instances it did not. Overall, forensic geography is an exciting field of 

geography which can be used as part of the teaching curriculum at universities to further advance the 

interest in the discipline.  

Keywords: forensic geography, crime, geographic profiling 

 

A CRITICAL ASSESSMENT OF THE INCLUSION OF SPATIAL THINKING IN SELECTED SOUTH 

AFRICAN GEOGRAPHY TEXTBOOKS FOR GRADES 10-12 

Carow, S.1.*, Pretorius, R. 1 & Motswaledi, M.2 

1University of South Africa 

2Esri South Africa 

* sanetpc@unisa.ac.za 

School learners deserve quality education that will prepare them adequately for the future and need to 

be skilled to solve challenges in an ever-changing environment. One of these skills is spatial thinking. 

Spatial thinking has not been accorded the same level of interest in education as reading, writing and 

computational reasoning. By using appropriately designed tools, such as the questions included in 

Geography textbooks, spatial thinking can be taught to learners. An assessment of the inclusion of 

spatial thinking in the questions used in South African Geography school textbooks has not been 

conducted before. 

The aim of this study is to critically assess the questions included in the map work, geomorphology and 

population-related chapters in the most popular Geography textbook used in South Africa for grade 10, 

11 and 12. A taxonomy to evaluate the spatial perspective of questions has been used to critically 

assess the spatiality of questions included in this textbook for each grade 10, 11 and 12. This taxonomy 

includes the following three components: cognitive processes, concepts of space, and representation 

of spatial phenomena. 

A total number of 1994 questions have been evaluated against the taxonomy of spatial thinking. The 

results indicate that although there are some variations in the number of questions demanding spatial 

thinking per topic and per grade, there is an overall increase in the level of the spatiality of questions 
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asked from grade 10 to 12. Although the questions are asked at a relatively low cognitive level, the 

three components of spatial thinking are incorporated in 70% of all questions. The results indicate that 

the questions included in the grade 11 textbook have a lower level of spatiality when compared against 

the questions asked in the grade 10 and 12 textbooks. In general, the questions asked in the set of 

Geography textbooks that has been assessed should provide learners with the opportunity to improve 

on their spatial thinking abilities as they progress from grade 10 to 12. 

Keywords: spatial thinking, geography, school education, taxonomy of spatial thinking 

 

DEFYING HIERARCHICAL GOVERNANCE STRUCTURES: THE EMERGENCE AND IMPACTS OF 

INFORMAL GOVERNANCE ARRANGEMENTS IN NORTON’S SMALL-SCALE FISHERIES, 

ZIMBABWE 

Jimu, T.*, Williams, S. & Spocter, M. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

* jimutawanda@yahoo.com 

This paper is based on the preliminary results of a research study made on small-scale fisheries (SSF) 

in Norton, Zimbabwe, meant to assess the impact of informal arrangements on SSF governance and 

local livelihoods. There is selective recognition of actors in Zimbabwe’s small-scale fishery sector, whilst 

there is no dedicated stand-alone fisheries policy in Zimbabwe. The study used qualitative research 

methods which include informal interviews and non-participant observation techniques. Results have 

shown that small-scale fisheries in Zimbabwe are instituted through an overlapping hierarchical 

centralised system. This formal centralised system is often confusing and difficult to implement since 

its poorly regulated, and fragmented. The weak centralised hierarchical arrangements resulted in the 

emergence of informal fishing which is dominant and visible in Norton small-scale fisheries. Formal and 

informal fishing arrangements operate simultaneously in some instances and there is a significant 

overlap and interaction between formal and informal fishing with informal fishing considered larger than 

the formal fishing. SSFs in the Norton case study have proven to be important as a base for livelihoods, 

yet the continued marginalisation of informal arrangements continues to undermine the potentially 

positive socio-economic benefits for some actors. Instead, informal arrangements have created quasi-

judicial epochs of power which threaten the sustenance of the whole SSFs in Norton. Realising the 

important role, which is being played by the informal fishing, the study calls for a co-management 

participatory process between government and small-scale fishers in formulating a dedicated stand-

alone policy for SSF in Zimbabwe.  

Keywords: small-scale fisheries, hierarchical governance, informal fishing arrangements, livelihoods, 

co-management 
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Efficient transport infrastructure is fundamental to ensure people’s access to a variety of economic 

opportunities, facilities, and services. Two multinomial logit models were run to determine the existence 

of significant relationships between the dependent (mode of transport) and independent (socio-

demographic and socio-economic) variables to determine the likelihood of a particular mode of transport 

being selected over another in the City of Johannesburg and City of Tshwane in 2013.  

Results indicate that cars remained the most dominant form of transport for work-related travel in the 

City of Johannesburg and City of Tshwane, despite the government’s attempts to promote public and 

non-motorised transport. White, coloured, and Indian/Asian men between the ages of 25 and 34 years 

old who are highly educated and earn higher incomes from formal employment, and have a driver’s 

license and own car, are more likely to travel by car. Conversely, most black people with lower education 

and income levels are employed in the informal sector and cannot afford to purchase cars; thus, 

increasing the usage of public and non-motorised transport. The existing transportation services thus 

reinforces the racial and class-based social exclusion of the South African society.  

Keywords: factors influencing transport patterns, private transport (cars), public transport (trains, buses, 

and taxis), non-motorised transport (walking), City of Johannesburg, City of Tshwane 

 

DOMESTIC TOURISTS’ BEHAVIOUR DURING THE COVID-19 PANDEMIC IN PLATEAU STATE, 

NIGERIA  

Iirmdu, T.O. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

22328912@sun.ac.za 

Domestic tourists’ health safety while patronizing any tourism business is vital in tourism management 

and development. Protection Motivation Theory (PMT) is applied to investigate 234 domestic tourists 

to Plateau State in Nigeria’ on their self-protective behaviour towards tourism businesses during the 

Covid-19 pandemic. Completed and retrieved responses were subjected to quantitative analyses and 

the findings of this study are in tandem with the PMT. Both threat appraisal and coping appraisals 

arouses tourists’ protection motivations, which affects their actual behaviour in choosing the tourism 

business to patronize or to avoid. This alteration in behaviour might be due to tourists’ adaptive 

behaviours in reducing their chances of contracting the Covid-19 virus while having fun at tourist sites. 

Results reveal that the non-interactive restriction strategies have a great effect on tourists’ behaviour, 

suggesting practical implications for tourism businesses.   

Keywords: domestic tourists, behaviour, PMT, Covid-19 pandemic, tourism, tourism businesses 

DOMINANT FRAMING NARRATIVES OF CLIMATE CHANGE IN THE SOUTH AFRICAN PRINT 

MEDIA AND ITS BEARING ON THE PRO-ENVIRONMENTAL BEHAVIOUR OF READERS  

Grant, S., Davis, N.* & Nkala, B. 

University of Pretoria, Department of Geography, Geoinformatics and Meteorology, South Africa 

* Nerhene.Davis@up.ac.za 

Effective mitigation and adaptation to climate change requires a proactive response from all segments 

of society. Informative and effective coverage of environmental concerns in newspapers has the 

potential to contribute to broader sustainability imperatives by creating an environmentally conscious 

global society. This paper looks at South African print media as a tool that not only informs but also 

influences attitudes and behaviour in relation to climate change adaptation and mitigation. This research 

adopts a content analysis approach to analyse the framing narratives used in 80 articles that were 
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published in two leading South African newspapers. The study finds that most articles in these two 

leading South African newspapers framed climate change related news articles in relation to the effects 

of the phenomenon on human interests and the economy with little emphasis on encouraging adaptive 

behaviour. We label this type of framing as an ‘incomplete responsibility’ frame and conclude that the 

dominance of this type of framing, in tandem with sensationalist and episodic climate change coverage 

is ineffective in encouraging pro-environmental behaviour amongst readers.  

Keywords: climate change, media, content analysis, adaptive and pro-environmental behaviour 

 

DROUGHT IMPACTS AND ADAPTIVE STRATEGIES OF SMALL-SCALE FARMERS IN 

UMSINGA, KWAZULU-NATAL 

Lottering, S.J.*, Mafongoya, P. & Lottering, R.T. 

* sewells@ukzn.ac.za 

Natural disasters such as drought are a major challenge threatening agricultural productivity on a global 

scale. Drought has been identified as a threat to food security and is expected to increase in the coming 

decades, intensifying in severity and duration. The objective of this study is to understand small-scale 

farmers perceptions of drought, its environmental and socio-economic impacts, adaptive and mitigation 

measures at household level and their satisfaction with the government’s role in drought management 

in the community. The study utilized quantitative and qualitative research methods, in the form of 

questionnaires, focus groups and key informant interviews. The sample size for the research study was 

180 respondents for the quantitative component and a total of 30 respondents for the qualitative 

component of the study. The results revealed that increased levels of poverty, food insecurity and rural-

urban migration were the main socio-economic impacts perceived by respondents. Water scarcity, crop 

failure, forest degradation and an increase in average temperatures were perceived by respondents as 

the main environmental impacts caused by drought in uMsinga. Respondents perceived drought as a 

serious threat to agricultural production and adopted various indigenous adaptive strategies. Most 

respondents adopted a reactive approach to drought management, and therefore did not adopt many 

mitigation measures.  

Keywords: socio-economic, environmental, perceptions, drought management, vulnerability, household 

level 

 

AN EASY TARGET: STUDENTIFICATION, EXPOSURE TO CRIME AND SAFETY OF STUDENTS 

IN JOHANNESBURG 

Gregory, J.J. 

Department of Geography and Environmental Sciences, North West University, South Africa 

jj.gregory@nwu.ac.za 

The socio-economic impacts associated with studentification are diverse. International and local 

research suggests that the process of studentification and growth of private student accommodation 

can attract certain types of crime to neighbourhoods that have a high concentration of students. In the 

South African context, large urban centres and townships are disproportionately affected by crime. The 

high levels of income inequality and insufficient law enforcement has made crime part of the urban 

experience in South Africa. Johannesburg is a popular city amongst local and regional students and 

attracts several thousand students each year. Some neighbourhoods have become popular student 

districts, providing student accommodation and spaces for student consumption. This said, there is 
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evidence that students are exposed to certain types of targeted crime that impact their safety and 

wellbeing in Johannesburg. Drawing on several focus groups conducted with students and social media 

observations through netnography, this paper explores the lived experiences of students and residents 

impacted by crime in areas surrounding the University of Johannesburg and the University of the 

Witwatersrand.  

Keywords: studentification, crime, neighbourhood change, wellbeing 

 

EFFECTS OF DROUGHT ON FOREST PLANTATIONS IN ZULULAND REGION OF SOUTH 

AFRICA USING MODIS AND CLIMATE DATA  

Xulu, S.1, *, Peerbhay, K. 2, Gebreslasie, M. 2 & Ismail, R.2 

1Geography Department, University of the Free State, South Africa 

2School of Agricultural, Earth and Environmental Sciences, University of KwaZulu-Natal, Westville 

Campus, South Africa 

* xulus@ufs.ac.za 

South Africa has a long history of recurrent droughts that have adversely affected its economic 

performance. The recent 2015 drought has been declared the most serious in 26 years and impaired 

key agricultural sectors including the forestry sector. The effects of the latest drought on the forests in 

South Africa have not been studied and are uncertain. Here, we address this gap by using MODIS-

derived NDVI and climate data – all retrieved and processed in the Google Earth Engine (GEE) and the 

corresponding NDII, PDSI, and El Niño time series data for KwaMbonambi, northern Zululand, between 

2002 and 2016. The NDVI and NDII time series were decomposed using the Breaks for Additive 

Seasonal and Trend (BFAST) method to establish the trend and seasonal variation. Linear regression 

and Mann–Kendall tests were applied to determine the association of the NDVI and NDII with the 

climate variables. Plantation trees displayed high NDVI values (0.74–0.78) from 2002 to 2013; and 

decreased sharply to 0.64 in 2015. This pattern was associated with a precipitation deficit and low NDII 

values during a strong El Niño phase. The PDSI (−2.6) values indicated severe drought conditions. We 

found that the plantation trees suffered drought stress during 2015, although it seems that the trees 

began to recover, as the NDVI signals rose in 2016. Overall, these results demonstrated the effective 

use of the NDVI- and NDII-derived MODIS data coupled with climatic variables to provide insights into 

the influence of drought on plantation trees in the study area.  

Keywords: drought, NDVI, NDII, El Niño, PDSI, forest disturbance, time series analysis 

 

ENVIRONMENTAL JUSTICE: COMPARING SOUTH DURBAN AND HILLCREST  

Gray, R. 

Geography Department, University of KwaZulu-Natal, South Africa 

rachel@gray.za.net 

Environmental injustice occurs when communities are exposed to environmental harm, and the victims 

invariably are the poor, marginalised and people of colour. The aim of this study is to investigate two 

cases, South Durban, and Hillcrest, where communities are exposed to the environmental harm of air 

pollution-induced injustice in Durban, South Africa. Injustices relating to distribution, recognition, 

participation, and capabilities are all examined.  
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This study is a qualitative analysis of the experiences of environmental justice. Data collection focused 

on personal accounts and experiences of injustice as well as opinions of environmental activists 

regarding key themes and research questions.  

Residents in South Durban and Hillcrest endure many challenges associated with air pollution, including 

debilitating adverse health and wellbeing outcomes. The severe impacts of air pollution in South Durban 

are known, and yet government intervention has been limited, and industrial growth aggravates the 

situation. In Hillcrest, the residents have also endured adverse outcomes. However, government 

intervention has been more positive with improvements made in the air quality conditions. Government 

failures have, however, plagued both cases. This has been attributed to an overall development strategy 

in South Africa that favours economic growth over environmental protection, resulting in poor 

enforcement of legislation.  

The two cases, although similar in impacts, had significant differences when it came to the experience 

of justice and the ability of civil society to challenge injustices. These differences were attributed to 

ongoing environmental racism and the structural influence of white privilege, which also impacted on 

resource mobilisation strategies.  

Keywords: environmental justice, racism, air pollution, South Durban, Hillcrest 

 

EXPLORING DETERMINANTS OF AARDVARK BURROW LOCATIONS AT RIETVLEI NATURE 

RESERVE, SOUTH AFRICA 

Mapuru, M.J.*, Haussmann, N.S. & Hansen, C.D. 

Department of Geography, Geoinformatics and Meteorology, University of Pretoria, Private Bag X20, 

Hatfield 0028, South Africa 

* u20813831@tuks.co.za 

Burrowing mammals, i.e., mammals that dig in the ground for shelter creation, food, and nesting, play 

an important role in the ecosystem, since their burrows support plant and animal assemblages that 

differ from that of the surrounding environment. Previous research suggests that environmental 

parameters, such as soil type and vegetation, influence the distribution of burrows in the landscape. 

The current study investigated the distribution of 250 aardvark (Orycteropus afer) burrows, found within 

45 1-ha quadrats, within Rietvlei Nature Reserve, South Africa. First, spatial clustering of aardvark 

burrows was explored using Average Nearest Neighbour Analysis, Multi-distance Spatial Cluster 

Analysis, and Optimized Hot Spot Analysis in ArcGIS Pro. Next, soil type, geology, rockiness, 

vegetation, distance to water lines and distance to roads were explored as potential determinants, both 

of burrow presence (using Fisher exact tests), as well as burrow density (using Generalized Linear 

Models (GLZs)) in quadrats. Results show dispersion of burrows in two of the three quadrats used for 

spatial clustering, whereas the third quadrat shows clustering at distances less than 28 m, and 

dispersion at distances greater than 43 m. There was no association between burrow presence in a 

quadrat and any of the environmental determinants investigated. In addition, none of the potential 

determinants was a significant predictor of burrow density within quadrats. The results suggest that 

other factors, instead of the environmental parameters explored here, are driving aardvark distributions.

  

Keywords: aardvark, burrow distribution, burrowing mammals, cluster analysis, diggings, Orycteropus 

afer 
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EXPLORING THE CONCEPT OF PLACE IN THE LITERATURE ON SMALLHOLDER FARMERS 

AND CLIMATE CHANGE ADAPTATION IN SUB-SAHARAN AFRICA 

Quarshie, P. 

University of Guelph, Ontario, Canada 

pquarshi@uoguelph.ca 

What is place? What does it mean regarding the daily experiences of smallholder farmers grappling 

with global climate change impact on their farm livelihoods? Is it place as a location, place as a locale, 

and or a sense of place? This presentation is produced from a critical review paper that expands on the 

meaning of place. It opens a new narrative on how the geographic concept of place is conceptualized 

in smallholder farmers and climate change adaptation literature in Sub-Saharan Africa. The review 

suggested that place is not only the 'where' of a location but a location geographically connected and 

interdependent to illustrate how smallholder farmers' experiences in adapting to climate shocks interact 

with global efforts such as improving food security, eliminating poverty, and building sustainable rural 

livelihood. Through the various climate change adaptation strategies exhibited by different farmer 

groups, the paper demonstrated that people in places have the agency to make choices that control 

their destinies irrespective of whatever global force overwhelms them. The paper argues sense of place 

expressed through ecological place meaning shapes people's intuition, beliefs, actions, and 

experiences as illustrated by smallholders' perception of the determinant and barriers to effective 

adaptation strategies. The ecological place meaning also influences the 'glocalization' of climate change 

impact on agroecological-based livelihoods at different locations and how maladaptive outcomes are 

perceived. Place gives people identity by (re)shaping actions and experiences and vice versa. There is 

an undeviating relationship between power, place, and people's experience. Further exploration of the 

relationship between lifeworld experiences, people, and power is central in understanding the meaning 

of place to smallholder farmers and climate change interaction.  

Keywords: climate change adaptation, location, locale, sense of place, smallholder farmers, Sub-

Saharan Africa 

 

EXPLORING THE ROLE OF CLIMATE ON TEMPORAL SEASONALITY IN THE INCIDENCE OF 

INFLUENZA AND RESPIRATORY DISEASE IN SOUTH AFRICA 

Motlogeloa, O.*, Fitchett, J.M., Sweijd, N., Botai, J., Nunes, M. & Mahdi, S. 

School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand 

* 1129160@students.wits.ac.za 

Global studies have suggested that there is a higher burden of influenza and respiratory-associated 

severe illness, including death, in Africa. In South Africa, it is estimated from ecological modelling that 

influenza is responsible for approximately 2,500 deaths each year across individuals of all ages. 

Internationally there has been a distinct seasonality in caseloads that have been reported, and these 

caseloads have since been associated with seasonal changes in climate. This study tests this 

relationship for South Africa, a country distinct from the global North in its disease burden of co-

morbidities, the urban-rural structure, and access to quality healthcare. The ability to understand 

temporal patterns in epidemiology, and the role of climate in triggering those, is of critical importance in 

developing preparedness amongst healthcare facilities, and precaution among the population and 

subsequently lessen the disease load too. It is also of benefit to the medical aid schemes in best 

planning for surges in claims, thus enhancing their financial sustainability. Understanding contemporary 
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dynamics in spatio-temporal patterns of disease incidence and the climate connection are imperative 

in being able to keep track of and adapt ahead of the changes induced by climate change.  

Keywords: climate, influenza, seasonality, biometeorology 

 

FLOOD RISK ANALYSIS IN THE LOWER LIMPOPO RIVER BASIN USING THE GUMBEL 

DISTRIBUTION METHOD 

Nyikadzino, B.*, Chitakira, M. & Muchuru, S. 

Department of Environmental Science, University of South Africa, Private Bag X6 Florida 1710, South 

Africa  

* nyikadzinob@gmail.com 

This study focused on flood risk to Zimbabweans in the lower parts of Beitbridge and Chiredzi districts 

along the border with South Africa and Mozambique. Flood risk analysis was employed as a flood risk 

reduction strategy in the Mzingwane Catchment of the Limpopo River basin, using daily maximum 

instantaneous runoff data from the B35 hydrological gauging station at Beitbridge on the Limpopo River 

for the period 1959 to 2013. 

The Gumbel distribution method was used to model floods, since it is a widely used statistical method 

for predicting flooding and other highly volatile and extreme weather events. The method successfully 

predicted flows at the station for 0.5, 0.2, 0.1, 0.05, 0.04, 0.02, 0.01 and 0.005 exceedance probabilities. 

A Chi-Square test conducted on observed and predicted data produced a value of 𝑥2(49) = 13.49, 

p<0.05 against the critical value of 67.50. It was therefore observed that peak discharges at the B35 

gauging station followed the Gumbel distribution.  

Results of the study are important in flood risk reduction activities, flood hazard assessment as well as 

informing flood risk reduction legislation. Similar studies elsewhere should however make use of long-

term data to reduce errors emanating from extrapolation when trying to get flood magnitudes for higher 

return periods. 

Keywords: flood risk, flood return, exceedance, return period, Gumbel distribution, runoff 

 

‘GREEN’ MILITARIES: THE MILITARY-ENVIRONMENT CONUNDRUM 

Smit, H.A.P.* & Henrico, I. 

Stellenbosch University, Department of Military Geography, Stellenbosch University, South Africa 

* hennies@sun.ac.za 

This review paper investigates the military mission-environmental concern conundrum. In a world where 

the environment is increasingly impacted by natural and anthropogenic phenomena, the relationship 

between military actions and a sustainable environment has never been more important. There is no 

quick resolution for the dilemma of militaries that need to conduct their diverse missions effectively while 

simultaneously attempting to reduce the environmental impact of these activities.  

Even though considerable research to date has interrogated military actions and their effects on the 

environment, several issues regarding interactions between military actions and environmental impacts 

remain either fully unresolved, or ambiguous at best. Here, the term ‘green’ militaries refer to military 

environmental literacy i.e., the attitude, behaviour, and knowledge necessary for militaries to mitigate 

their impact on the environment effectively, given their unique activities. Effective mitigation will reduce 
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the environmental footprint of the military. At the same time, a “green” military will accrue benefits in 

terms of legal compliance, improved mission success and an enhanced image.  

From the review of relevant literature, only a “green” military can reduce their environmental footprint 

successfully, and reap the benefits associated with an improved relationship between militaries and the 

environment in which they must conduct their diverse missions. 

Keywords: military activities, military environment, military environmental literacy, military geosciences, 

green military, military mission 

 

GROUNDING “LOCATIONS IN THE SKY”: AN ANALYSIS OF DOMESTIC WORK AND POST-

APARTHEID URBAN LIVING IN THE APARTMENT BLOCKS OF NORTHERN JOHANNESBURG

  

Fenton, A.L.1,*, Fitchett, J.M.1 & Ballard, R.2 

1School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand 

2Gauteng City Region Observatory 

* annabel.lee.fenton@gmail.com 

There are several ways in which the urban realities of Johannesburg are influenced by the legacy of 

Apartheid. Apartheid spatial planning and architecture resulted in structural segregation, which is largely 

still in place across South African cities in the form of townships, transport systems and labour relations. 

One such example of this structural segregation, which is simultaneously influenced by neoliberal and 

entrenched power dynamics of the present, is the phenomenon of domestic work and the realities of 

urban living that it produces. This research aims to explore the current experiences of domestic workers 

in the apartment blocks of northern Johannesburg to understand how the de jure rules set by Body 

Corporates and the decision-making processes which govern changes to these rules, as well as the de 

facto rules governed by social norms and power dynamics, produce urban realities in a post-Apartheid 

city and complicate definitions of ‘home’ in this context. Using a Doctrinal Legal Research approach to 

analyse the Body Corporate rules, and qualitative interviews with domestic workers, apartment owners 

and residents coded and collated through thematic analysis, this research hopes to enrich the growing 

literature on the geographies of home, labour, and post-Apartheid realities within the realms of Southern 

Urbanism, African Urbanism and understandings of Johannesburg.  

Keywords: Johannesburg, apartments, domestic work, body corporates 

 

‘HERE BE DRAGONS!’ THE GROSS UNDER-REPRESENTATION OF THE GLOBAL SOUTH ON 

EDITORIAL BOARDS IN GEOGRAPHY  

Hedding, D.W.1 & Breetzke, G.D.2 

1 Department of Geography, University of South Africa, South Africa 

2 Department of Geography, Geoinformatics and Meteorology, University of Pretoria, South Africa 

* greg.breetzke@up.ac.za 

One manifestation of the glaring lack of equality, diversity and inclusion in higher education relates to 

the underrepresentation of certain individuals and/or regions in the scholarly publication process.  

In this paper we analyse the affiliations of editorial board members in 126 Geography journals. 

Specifically, we examine editorial board membership by region and determine the extent to which the 
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regional representation of editorial board members is associated with journal impact factor as a 

measure of journal reach and quality.  

Of the 5202 editorial board members examined, almost 80% are in Mainland Europe, North America, 

and the British Isles while roughly five percent are in Central America, South America, the Middle East 

and Africa combined. Moreover, editorial board members located in these four regions from the Global 

South are most often editorial board members of journals in the lowest quartile (by impact factor).  

Our findings highlight the outdated and exclusionary practices that pervade the scholarly publication 

process in science in general, and Geography specifically.  

Keywords: Geography, editorial board membership, Global South, equality, diversity, inclusion 

 

THE HISTORICAL, SPATIAL AND SEASONAL DISTRIBUTION OF THE BILHARZIA 

TRANSMITTING SNAILS IN THE NORTH WEST PROVINCE, SOUTH AFRICA   

Ayob, N.*, Qelo, A., Nkosi, N.C. & Letlaila, F. 

Department of Geography and Environmental Sciences. North West University, South Africa. 

* 23799110@nwu.ac.za 

Schistosomiasis is the second most chronic disease after Malaria with 80% of its infections reported in 

sub–Saharan Africa. It is a major public health concern estimated to have infected about 4 million 

individuals in South Africa with a prevalence between 7.7% and 70% in the rural areas. Schistosomiasis 

intermediate host snails are predominant in tropical regions however exhibit a wide habitat range and 

found in non-tropical regions like North West Province. Knowledge regarding the spatial and seasonal 

distribution of the host snail is fundamental when planning to reduce schistosomiasis prevalence and 

transmission. The study aims to identify low-income residential areas that are vulnerable to 

Schistosomiasis within Rustenburg municipality and to map the historical, spatial, and seasonal 

distribution of the snails in the North West Province over a period of 40 years. Health facilities, total 

population and rivers were buffered using the multiple ring buffer with a distance of (1-5 km) to classify 

the rural residential areas. Original kriging (OK) was used to interpolate seasonal distribution of the 

snail counts within the NWP from the year 1955 to 2006. Vulnerable rural areas such as Berseba, Ga-

Kgale, Ga-Luka, Kana, Kopman and Lemenong were found to be the most vulnerable to 

schistosomiases. The decadal historical distribution maps show significant spatial variation with snails 

migrating along the province peripherals from the SW towards the E part of the North West province 

respectively. Summer, autumn, and winter seem to provide favourable conditions for the host snails in 

the W and SW parts of the province.  

Keywords: schistosomiasis, rural vulnerability, historical distribution, multiple ring buffers, Ordinary 

Kriging 
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Gullies can expand into large networks that contribute significantly to soil loss, causing an increase in 

catchment sediment connectivity, loss of arable land and sedimentation of reservoirs. Although several 

studies include evaluations of gully dimensions, few studies consider in-channel patterns of sources 

and sinks. The aim of the study is to determine the dimensions of a large gully network near Tsolo in 

the Eastern Cape Province and map the extent of source areas where sediment is generated, as well 

as the spatial extent of storages where connectivity is reduced. This study utilized a fixed-wing UAV 

and SfM photogrammetric software to create an orthomosaic and high-resolution (10 cm) DEM. Results 

are presented as a series of maps illustrating the locations of various source areas that are actively 

eroding, as well as temporary sediment sinks. The gully network consists of a surface area of 534,128 

m2, length of nearly 5 km, volume over 5 million m3, width ranging from 15 m to 233 m and depth 6 to 

15 m. The most prominent source features are flutes (126,185 m2), followed by headcuts with plunge 

pools (7,331 m2), undercutting with mass failure (2,778 m2) and erosion on outside meander bends 

(1,139 m2). Sediment storages occur at the lower half of the gully network, including flat areas and/or 

depressions in the channel bed (13,634 m2), vegetated areas (10,554 m2), as well as deposition inside 

meander bends (1,357 m2). Mapping of source and sediment sinks are important to target areas with 

recovery potential.  

Keywords: gully network, UAV-DEM, source areas, sinks 

 

HYDROLOGICAL VARIABILITY AT SUB-CATCHMENT SCALE IN THE TSITSA RIVER 

CATCHMENT: THE IMPLICATIONS FOR SEDIMENT MANAGEMENT  

Bannatyne, L.*, Huchzermeyer, N.H., Rowntree, K. van der Waal, B. 

Geography Department, Rhodes University 

* ljbannatyne1@gmail.com 

Catchment hydrology is the driver of sediment transport. Evidenced by “flashiness”, hydrological 

variability is known to be greater in the southern than northern hemisphere, and to increase uncertainty 

in modelled and measured suspended sediment (SS) loads and yields. As an indicator of erosion and 

sediment conveyance, these provide spatial guidance for erosion and siltation mitigation. Soil erosion 

is a major concern in the Tsitsa River Catchment but the estimation of SS loads at sub-catchment scale 

is subject to uncertainty due to short hydrological and SS data record lengths, coupled with unknown 

natural variability. We have measured continuous water levels and modelled the discharge at nine sites 

in the Tsitsa River Catchment. From this we have calculated the annual Richards-Baker flashiness 

index for three years (May 2016 – June 2019) to provide the first insights into sub-catchment scale 

hydrological variability in the Tsitsa River Catchment that can be related to catchment characteristics 

derived from biophysical surveys. We synthesise these findings for a first description of the potential 

drivers of sediment transport in the TRC. We discuss our findings in light of uncertainty, and the 

implications of this for monitoring programme design and for catchment management decision-making. 

Keywords: sediment monitoring, hydrological variability, flashiness index, sediment transport, 

uncertainty, Tsitsa River Catchment, South Africa 
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Thulare, M.H.1,*, Moyo, I.1 & Xulu, S. 2 

1Department of Geography and Environmental Studies, University of Zululand, South Africa 

mailto:ljbannatyne1@gmail.com


 
 

Abstracts SSAG-SAAG Conference 2021  Page | 46 
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This study investigates the growth of urban informality by analyzing the trends and patterns to 

understand their impact on spatial planning in the City of uMhlathuze which is a secondary city in the 

Province of KwaZulu-Natal, South Africa. A mixed methods approach in the form of Geographical 

Information Systems (GIS) and in-depth interviews were used to collect data. GIS was used for the 

purposes of the spatial analyses of the informal township economy from 1990-2020, while also mapping 

the same. Content analysis was used to code and categorize responses from in-depth interviews 

conducted with research participants. Although the analysis of the data is on-going and therefore the 

results are inconclusive, it should be stated that, preliminary findings suggest that the urban informality 

has grown exponentially over the years, resulting in spatial transgressions that have configured and 

reconfigured the spatial setup and caused land-use changes.  

Keywords: Geographical Information Systems (GIS), spatial planning, uMhlathuze, urban informal 

economy 

 

THE INFLUENCE OF ENSO ON RAINFALL VARIABILITY OVER SOUTHERN AFRICA 
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This study investigates the influence of El Niño and Southern Oscillation (ENSO) on rainfall variability 

over southern Africa in the period 1987-2017. Events initiated in the South Pacific Ocean alter the 

temperature, pressure, and wind fields over southern Africa. This happens throughout the atmosphere 

and produces very different conditions during El Niño and La Niña phases of the Southern Oscillation. 

Seasonal and inter-annual rainfall variability over southern Africa is determined using Global 

Precipitation Climatology Project (GPCP) and Climatic Research Unit Time-Series 4.03 precipitation 

reanalysis. Southern Oscillation Index (SOI) is employed for gauging the strength of El Niño and La 

Niña events. ENSO events are investigated individually rather than combining them together using 

climate parameters such as GPCP precipitation, HadlSST, Vector wind (850 hPa), and geopotential 

height (500 hPa). The data is analysed using different methods namely, National Centers for 

Atmospheric Prediction-National Center for Atmospheric Research reanalysis, trend analysis, 

correlation analysis and Standardize Precipitation Index (SPI). The correlation between the precipitation 

and SOI, during the rainy season (austral summer) of southern Africa proves to be positive. SPI shows 

surplus in La Niña seasons and deficits in El Niño seasons. Positive (negative) SOI and Dipole Mode 

Index brings wetter (drier) conditions or floods (droughts) over southern Africa. Indian and Atlantic 

Ocean have an influence on rainfall variability across southern Africa. Warmer SSTs over the Indian 

Ocean are associated with increased easterlies and thus convergence over subtropical regions of 

eastern subcontinent.  

Keywords: ENSO, rainfall variability, southern Africa 
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In the Mzimvubu River Catchment, two large reservoirs are planned to be built on the Tsitsa tributary. 

However, widespread gully erosion is evident in the Tsitsa River Catchment. Further gully erosion 

prevention in the catchment due to the presence of duplex and dispersive soils is thus important, hence 

this catchment is ideal to assess sediment connectivity between source and sink areas. The research 

aim of the study was to create high resolution DSMs of two selected gully networks in the catchment to 

determine their sediment connectivity using SfM photogrammetry with UAVs. The imagery acquired 

was used to create high resolution DSMs; assess dimensions of the gully networks, locate sediment 

sources, and sinks within the channels and use the latter to determine the sediment connectivity of the 

two gully networks. The two gully networks occur in a small catchment (8 km²) relative to their sizes. 

The main reason for this is that the soil from the mudstone parent material in the catchment are 

associated with duplex and dispersive soils that are highly erodible. It was determined that the smaller 

of the two networks has a lower connectivity (-3.19) compared to the larger gully network (-3.76). 

Rehabilitation efforts could target erosion source zones that are active, as well as stabilize sink zones 

to help reduce the connectivity and possibly trap sediment, however, rehabilitating gully networks with 

dispersive soils remains a major challenge. Life expectancies of these reservoirs will be reduced unless 

ways are found to rehabilitate dispersive soils.  

Keywords: intra-gully erosion mapping, gully erosion, sediment connectivity, DSMs, SfM, UAVs 
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Single-use plastics are woven within the fabric of human life due to their versatility and low cost. Further, 

they contribute to the health and safety of consumers, particularly within food and water applications. 

However, negative perceptions toward single-use plastic products are increasing. Studies on plastic 

pollution, perceptions and practices are limited within the African and South African contexts. Hence, 

this mixed-methods study explored perceptions toward single-use plastics at the University of the 

Witwatersrand, with 1398 students taking part in an online survey and 18 in a solicited diary during 

2019. Despite assumed social media and research exposure amongst respondents, only 57% were 

familiar with the term single-use plastics. Notably, 33% indicated this was the first time they had heard 

the term. Respondents displayed considerable pro-environmental attitudes regarding single-use plastic 

pollution and recycling. However, these attitudes do not always translate into daily life: 88% of 

respondents agreed that single-use plastics are used with too many products, yet only 22% agreed to 

avoiding products which incorporate them. Despite 87% of respondents in belief that it is worthwhile to 

recycle, both at home and work, only 34% always recycle. Negative perceptions toward single-use 

plastics exist due to their overwhelming presence in consumption practices and the ubiquitousness of 

plastic pollution across environments. To reduce plastic pollution and drive consumption and production 

toward a sustainable circular economy, emphasis needs to be placed on improved and more widely 

available infrastructure, plastic materials which are recyclable as well as increasing pro-environmental 

behaviour within South African society. 
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JOHANNESBURG: REPETITIONS AND DISRUPTIONS OF SPATIAL PATTERNS  

Ballard, R.*, Hamann, C. & Mkhize, T. 

Gauteng City-Region Observatory, University of Johannesburg and University of the Witwatersrand 

richard.ballard@gcro.ac.za 

This chapter revisits the analysis of Johannesburg’s segregated history by Parnell and Pirie published 

three decades ago, in the year that the Group Areas Act was repealed (1991). For much of the twentieth 

century, Johannesburg was formally divided into an inner-city for white occupation, suburbs for white 

occupation to the north and southeast of the city centre and townships for black, Indian, and coloured 

residents mainly to the south of the city. From the 1980s several processes have disrupted these 

configurations: the inner city and some of the more affordable suburbs have become primarily black; 

middle class and elite former white suburbs have become more mixed; some government housing 

programmes have introduced low-cost housing to well-located areas and some informal settlements 

have been established close to middle-class suburbs. Alongside these disruptions, many ongoing 

spatial processes reinforce inherited patterns: most informal settlements have been established far 

away from affluent areas and often near to townships, townships have become denser through 

backyard rental accommodation and many government housing programmes have extended apartheid-

era townships. Crucially, the relative position of areas with more expensive properties has not changed 

over time—they remain relatively more expensive. Johannesburg’s large population of working-class 

residents, who are overwhelmingly black, are financially excluded from middle-class and elite suburbs, 

a process which reproduces some of apartheid’s spatial patterns even in the absence of formal 

segregation.  

Keywords: Group Areas Act, segregation, apartheid city, post-apartheid city, Johannesburg  

 

KIMBERLEY: THE DIAMOND CITY HAS LOST ITS SPARKLE  

Spocter, M. 

Department of Geography and Environmental Studies, Stellenbosch University 

mspocter@sun.ac.za 

The discovery and mining of diamonds has played a crucial role in the establishment of Kimberley as a 

settlement and its subsequent urban growth and decline. The closure of diamond mines has had a 

negative impact on the city. However, the designation of the city in 1994 as the capital of the Northern 

Cape province has cemented its position as a regional, government-service centre and injected new 

growth in the city. Unfortunately, the municipality struggles to provide residents with low-income housing 

and battles to provide basic services to its citizens. Indeed, just after the turn of the century, certain bulk 

services such as the wastewater treatment works has reached capacity, and this has stymied the 

provision of large-scale housing in Kimberley. The population and urban footprint of Galeshewe has 

grown unabatedly while previously white suburbs have shown the highest levels of desegregation. 

Efforts at urban renewal in Galeshewe has not delivered the desired outcomes. Similarly, a municipal 

focus on growing the tourism economy of the city has had limited success. However, the establishment 

and opening, in 2014, of Sol Plaatje University in the city centre promises to be the catalyst for new 

economic opportunities. Government-led build projects could eradicate apartheid-era buffer zones and 
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strengthen the urban fabric of the city. Concerted municipal efforts to address the housing backlog, the 

expansion of the legalisation of small-scale mining activities, the effective promotion of the tourism and 

night-time economies hold potential to bring new direction to the city economy.  

Keywords: housing, Kimberley, mining decline, provincial capital, spatial development, university town 

 

THE LABOUR OF SUBURBANISATION: SOME POINTS OF DEPARTURE  

Butcher. S. 

Department of Geography & Geographic Information Science, University of Illinois Urbana-

Champaign, USA 

sbutcher@illinois.edu 

Almost 30 years ago, Herod (1994) challenged Marxian geographers to pay more attention to workers’ 

roles in shaping urban space – workers rendered invisible, ironically, by focusing on capital and state 

shaping of the built environment. In South African cities, particularly on the Witwatersrand, the historical 

role of workers of all kinds (mining, domestic, industrial) in the city’s origins and suburban growth has 

been difficult for scholars to ignore, who have studied how worker agency, control mechanisms and 

insurgency have shaped space, and particularly housing, in cities and their hinterlands. More recent 

scholarship attends to how now ‘free’, but fundamentally changing urban labour markets with the rise 

of service, informal and precarious work produce new built environments (malls, informal settlements, 

gated communities), appropriate old ones (inner city buildings, streets, public space), both reinforcing 

and shifting dynamics of inclusion and exclusion. Where there has been less attention is to the role of 

workers at the “commodity moment of construction” (Buckley 2014) of the built environment, and how 

those relations shape urbanization and real estate’s political economy. Following a brief survey of the 

contemporary connections between Johannesburg’s urban and labour scholarship, I engage this 

“commodity moment” of real estate via the case of building suburban entry-level mortgaged housing for 

Gauteng’s emergent middle class. Revisiting fieldwork conducted between 2012-2019 on the supply 

side of this housing market segment and its production, I propose several directions for further 

exploration of the labour of suburbanisation.  

Keywords: urban, labour, real estate, suburbanisation, construction, Johannesburg 

 

LAND RECLAMATION IN THE ANTHROPOCENE: SPATIO-TEMPORAL TRENDS AND DRIVERS 

OF MAJOR COASTAL GEO-ENGINEERING PROJECTS 

Meadows, M.E.1,2, * & Sengupta, D. 3 

1 Department of Environmental & Geographical Science, University of Cape Town, South Africa 

2 Department of Geography and Oceanographic Science, Nanjing University, Nanjing, China 

3 State Key Laboratory of Estuarine and Coastal Research, East China Normal University, Shanghai, 

China 

* michael.meadows@uct.ac.za 

Coastal regions face enormous pressure from the burgeoning human footprint and have been a 

particular focus of urban and industrial development in recent decades. In the context of the increasing 

scale of economic development and urbanisation at the coast, widespread reconfiguration of the 

coastline has been brought about by land reclamation through geo-engineering. The nature and extent 

of coastal land reclamation globally is inadequately understood and, given that the integrated impacts 

of climate change and sea level rise threaten almost three quarters of a billion people who live 
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contiguous to the seacoast at elevations below 10 m a.s.l., such a comprehensive global overview is 

much needed. In this paper, with the aim of describing major spatio-temporal trends in coastal land 

reclamation, as well as the factors driving it, we use satellite remote sensing data for the period 2000 

to 2020 to map the coastlines and associated land use dynamics of 136 coastal cities globally with 

populations greater than one million. The results suggest that more than 75% of the cities studied 

implemented coastal land reclamation during the last two decades, adding more than 250,000 hectares 

to what has been termed ocean sprawl. While the phenomenon is globally widespread, the extent and 

rate of reclamation of coastal land has been prolific in east, west and southeast Asia in particular. 

Reclaiming land at the coast has been especially prominent in China, and Shanghai alone has 

contributed almost 20% to the global total, much of this within the last decade. Our results go on to 

show that the major land uses associated with reclamation projects are industry, trade, transport, 

residential/commercial, environmental conservation, agriculture, aquaculture, and tourism and that 

there appears to be an increasing trend towards ‘prestige construction’. Coastal protection against sea 

level rise is shown to be an important driver of reclamation in some cases but by far the dominant 

underlying drivers globally are population increase, urbanization, and economic development. The 

increasing magnitude and rate of land reclamation globally suggests that the relevant authorities in 

major coastal cities need to develop and implement regulations and guidelines to minimize the potential 

geomorphological and ecological impacts of large-scale geo-engineering projects. 

Keywords: coastal dynamics, human impact, urbanization, geo-engineering, ocean sprawl 

 

LAND USE LAND COVER CHANGE SCIENCE AND COMMUNITY PERCEPTIONS, A CASE OF 

THE MPHAPHULI COMMUNITY  

Musetsho, K.D.*, Chitakira, M. & Nel, W. 

School of Ecological and Human Sustainability, Department of Environmental Sciences, University of 

South Africa 

* dmusetsho@naledzi.co.za 

Land Use Land Cover (LULC) changes have implications for the long-term outlook of environmental 

processes, especially in the wake of factors such as climate change. Furthermore, these changes have 

serious consequences for human beings, particularly in rural areas. Remote sensing and geographic 

information system methods were used to investigate changes in LULC for a rural community in the 

northern sections of the Limpopo province in South Africa for the period from 1990 to 2018, using data 

obtained from the South African National Land Cover project. In 1990, the dominant land cover was 

thickets and dense bush, followed by woodlands and built-up areas, covering a proportion of 40%, 24%, 

and 18% of the total land-cover area, respectively. Bare and forest areas were the least dominant 

classes during this time. In 2018, the dominant land cover was woodlands, followed by built-up areas, 

with 71% and 20% of the total areas, respectively. Subsistence agriculture is one of the land-cover 

classes with relatively higher areas as compared to water bodies, wetlands, and others. Between 1990 

and 2018, significant changes in land cover were noticed for thickets and dense bush, woodlands, water 

bodies, subsistence agriculture, and built-up areas. Woodlands changed by over 1 000 hectares (ha) 

per year, while thickets decreased by over 900 ha per year. The perceptions from the community 

members were sought to understand the factors or drivers behind the observed changes. According to 

these interviews, the drivers of these changes include deforestation and land management options, 

among others. The study outcomes are critical for future land-use planning exercises and the long-term 

conservation of this rural community. The Mphaphuli Traditional Authority wields a lot of influence on 
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the land-use choices in the area; they are to be engaged thoroughly on the appropriate land use 

planning exercises, including extending conservation areas.  

Keywords: land use land cover change, land-use planning, critical biodiversity area 

 

A LITERATURE REVIEW OF MAPPING URBAN FORESTS IN BLOEMFONTEIN, SOUTH AFRICA 

USING REMOTE SENSING AND MACHINE LEARNING STRATEGIES 

Lefulebe, B.E.*, van der Walt, A.J. & Xulu, S. 

Faculty of Natural and Agricultural Sciences, Geography Department, University of the Free State, 

South Africa 

* bosiulefulebe@gmail.com 

Rapid population growth in the urban areas has compromised the survival of urban forests and 

vegetation, which are lost due to the introduction of grey infrastructure. This includes new construction 

of households and the choice of landscaping methods that people decide to use (i.e., paving and tiling). 

Urban forests play a vital role in an ecosystem such as: provision of oxygen, reduction of carbon dioxide, 

reduction of flood risk, cooling of the city during the summer season, support to the biodiversity, and 

boost retail value of houses and office parks. Also, green spaces contribute significantly towards the 

physical and mental state of humans. 

Prior to the advancements in remote sensing techniques to measure urban forests, traditional 

techniques were deployed. Furthermore, manual methods of mapping trees extents are cumbersome, 

inaccurate, time consuming and expensive. With rapid changes in urban forests, Machine Learning 

Algorithms (MLAs) and remote sensing methods provides quick, favourable, and close to real time 

results, which in turn enables decision makers to take sensible decisions within a short period of time. 

The following MLAs are evaluated in relation to urban forest mapping using satellite imagery, Light 

Detection and Ranging (LiDAR) dataset of Bloemfontein city; Support vector machine (SVM), Random 

Forest (RF), Naïve bayes algorithm (NBA) and Extreme gradient boosting (Xgboost) 

Keywords: urban forest, LiDAR, aerial imagery, SVM, RF, NBA, Xgboost 

 

LOCAL TOURISM BUSINESSES AND THE COVID-19 ENVIRONMENT: CHALLENGES AND 

OPPORTUNITIES FOR DOMESTIC TOURISM IN HAZYVIEW AND SURROUNDS  

Giddy, J.1, * * Rogerson, J.M.2 

1School of Biology and Environmental Sciences, University of Mpumalanga, South Africa 

2School of Tourism & Hospitality, University of Johannesburg 

* julia.giddy@ump.ac.za 

As is the case with the rest of the world the tourism industry of South Africa has experienced the radical 

impacts of Covid-19. Indeed, as is the situation across the world, the pandemic represents a crisis event 

that potentially is set to transform South Africa’s tourism sector as well as the context in which it 

functions. As South Africa has increasingly utilized tourism as a local economic development strategy, 

many parts of the country are heavily reliant on this sector, particularly in terms of employment. The 

areas surrounding Kruger National Park, specifically Hazyview and Bushbuckridge are struggling 

immensely as the sector continues to get hit by new regulations and the emergence of more severe 

variants. Undoubtedly, the magnitude of the pandemic will reshape existing patterns of tourism demand 

and supply which need to be understood and researched for designing appropriate policy interventions. 

One of the primary transformations which has been experienced thus far is the increasingly reliance of 
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the sector on the domestic tourism market. Interviews were conducted with a variety of businesses in 

the area, feeding into the Kruger National Park, to understand the impacts of the pandemic and their 

adaptations strategies. This study, therefore, presents the perspectives of local tourism operators on 

the dynamics of the domestic market in the current Covid-19 environment, the challenges associated 

with this transformation in the tourism market share and the possible opportunities for development and 

engagement with this market going forward.   

Keywords: domestic tourism, Kruger National Park, Covid-19, tourism geography 

 

LONGITUDINAL PROFILE OF U IN THE RIETSPRUIT AND RISK ASSESSMENT  

Raji, I. 

Unit of Environmental Science and Management, Faculty of Natural and Agricultural Sciences, 

Potchefstroom Campus, North-West University, Private Bag X6001, Potchefstroom 2520, South 

Africa 

rajiiyioluwa@gmail.com 

Uranium is mined in South Africa as a by-product of gold mining. After many years of mining activities, 

uranium has penetrated surface water of the Rietspruit, Gauteng. This water is being used for many 

domestic activities and agricultural purposes by nearby dwellers and for religious activities. The aim of 

this research is to quantify the concentration of uranium in the Rietspruit water and to assess the health 

risk of uranium in the water. Water and sediment of the entire reach of the Rietspruit was sampled and 

analysed using ICP-MS. High concentration of uranium above the recommended regulatory limit for 

domestic and agricultural use was recorded in the Rietspruit water within 24 km from the source 

pollutant. High concentrations of uranium in sediment were recorded some kilometres from the source 

pollutant in wetland and dam. This indicates the capability of wetland and dam to immobilise uranium 

and other heavy metals. The result of the chemical and radiological risk assessment indicates that 

infants and children are more at risk than adult where there was human exposure. As a result of this, 

the continuous usage of the water for domestic and agricultural purposes must be discontinued. The 

total rehabilitation of the immediate mining environment, being the source pollutant, must be 

investigated.    

Keywords: uranium, health risk, Rietspruit, dam, wetland 

 

MAHIKENG: WHERE TRADITIONAL LEADERSHIP AND DEVELOPMENT FRAMEWORKS 

COLLIDE  

Drummond, J. 1, * & Nel, V.2 

1Department of Geography and Environmental Management, School of Geo and Spatial Sciences, 

North-West University, Mahikeng Campus, South Africa 

2Department of Urban and Regional Planning, University of the Free State, Bloemfontein, South Africa 

* james.Drummond@nwu.ac.za 

Mahikeng is a city with a unique history as a Batswana settlement, the colonial capital of Bechuanaland, 

the capital of Bophuthatswana and now the capital of the North West Province. These changes are 

clearly reflected in its spatial framework, with each successive government adding new structures and 

forms that reflected their ethos and objectives. However, the largest part of the municipality falls under 

traditional leadership, where very different attitudes to spatial development and governance apply. 

These differences are revealed in our discussion of the mandate of local government and the challenges 
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experienced in areas under traditional leadership and how they result in very different places within one 

city. 

Keywords: evolution of governance, traditional leadership, spatial planning and conflict  

 

MAPPING AFRICA'S RIVERS: FROM ILLUSION TO ART 

Fox, R.C. 

Geography Department, Rhodes University, Makhanda, South Africa 6140 

r.fox@ru.ac.za 

In a time of global climate change how we perceive our water 

resources is of critical importance. One major issue to our 

understanding of Africa's rivers is how they have been 

mapped. Conventional mapping and contemporary wall art 

approaches show rivers as if they are perennial features when, 

in fact, substantial areas of the African continent have only 

intermittent flow in rivers and streams. This paper critiques 

conventional and contemporary styles and then presents 

alternative ways to make maps both beautiful works of art and 

relevant pieces of scientific information. New maps of Africa's 

rivers will be shown in the presentation complemented with 

overlays, using the Juxtapose software, in websites. The 

intention is then to stimulate discussion on how best to use 

these new resources in our curricula. 

Keywords: Africa, maps, rivers, geography curriculum  

 

MOBILITY OF PEOPLE PURSUING TRADITIONAL HEALTH CARE SERVICES IN 

UMKHANYAKUDE DISTRICT MUNICIPALITY  

Mthembu, A.T.* & Moyo, I. 

Department of Geography and Environmental Studies, University of Zululand, South Africa 

* mthembua@unizulu.ac.za 

The services of the traditional health practitioners play an important role in the health care of most 

people. The literature reports that more than 80% of the African people who seek the health care 

services also consult traditional health practitioners. While there are many studies which focus on the 

use of traditional medicine, there is a need for more information on the geographical analysis of the 

spatial mobility of people to traditional practitioners. This study aims to provide knowledge by 

determining the spatial patterns of people who utilise the services of traditional healers in the study 

area. Both qualitative and quantitative methods were used in the study. The sample consisted of the 

people who consulted the traditional health practitioners. Questionnaires and interviews were used to 

elicit data from the respondents who were the patients and traditional healers. It was found that most 

respondents came from various parts of South Africa, based on the word of mouth spread of information 

(by patients who had visited such traditional healers) about the services of traditional healers. The types 

of illness played a role in the patients when deciding to use the services of traditional healers. As result, 

the findings of this study contribute towards a better understanding the utilization of the services of 

traditional healers.  
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NICHE TOURISM IN SOUTH AFRICA: A RENEWED POLICY FOCUS IN THE COVID-19 

ENVIRONMENT 

Rogerson, C.M.* & Rogerson, J.M. 

School of Tourism & Hospitality, University of Johannesburg 

* chrismr@uj.ac.za 

The Covid-19 pandemic is triggering new patterns of demand and supply for the tourism sector. One 

consequence is a renewed policy interest in the importance of niche tourism products for destination 

development. This paper investigates the importance of niche tourism and its (re-) emergence on the 

policy agenda of tourism stakeholders in South Africa. The analysis represents a contribution to the 

changing agendas of tourism geographical scholarship in South Africa which have been impacted by 

the Covid-19 pandemic.  

Keywords: tourism geography, Covid-19, niche tourism, tourism policy, South Africa 

 

AN OLYMPIAD WEB-SYSTEM – DEVELOPMENT LESSONS FROM THE ONLINE SOUTH 

AFRICAN NATIONAL GEOGRAPHY OLYMPIAD 

Milaras, M.* & McKay, T. 

University of South Africa 

* sa.geog.olympiad@gmail.com 

In 2017 The Society of South African Geographers (SSAG) decided to fund a South African National 

Geography Olympiad (SANGO) for high school learners in Grades 10, 11 and 12. The aim was to both 

promote geography and eventually send a South African team to the International Geography Olympiad 

(iGeo). With limited funds, a small implementation team and with an eye to the future, the Olympiad 

elected to be online from the start. The first SANGO (in 2017) was a huge success with almost 1000 

learners, from 60 schools, across seven provinces. This proof of concept and pilot Olympiad was both 

designed and administered in-house, using a free online platform. This platform proved to be 

serviceable but demonstrated significant limitations. Thus, in 2018, SANGO commissioned a South 

African IT/software development company to develop an online platform to host the Geography 

Olympiad. In retrospect, the result was the near complete failure of the 2018 SANGO due to the 

company having little concept of the needs and limitations of off-the-shelf products for educational 

purposes, as well as outsourcing the programming work to India. Thus, in 2019 SANGO partnered with 

a South African based individual software developer, to design and implement a tailored online 

Olympiad system, called Olympus. The SANGO 2019, 2020 and 2021 were all successfully hosted on 

the Olympus platform, although Covid-19 and its associated lockdown drastically reduced learner 

numbers in 2020. It is argued here that challenges and lessons have resulted the creation of a leading, 

robust, flexible, turn-key solution for hosting SANGO, as the 2021 numbers attest. This paper outlines 

the challenges and lessons learnt in the development of an entirely online Olympiad system. Secondly, 

the process-flow is outlined, including marketing, school registration, payment, learner registration, 

running the Olympiad, moderation and generating certificates. It concludes that an online Olympiad 

platform created by geographers for geographers can keep overheads down, increase accessibility and 

enable global competitiveness. 

mailto:chrismr@uj.ac.za
mailto:sa.geog.olympiad@gmail.com


 
 

Abstracts SSAG-SAAG Conference 2021  Page | 55 

Keywords: online Olympiads, development lessons, online learning, collaboration opportunities, end-

to-end turn-key solutions 

 

PEATLAND HYDROLOGICAL PROCESSES IN MALOLOTJA NATURE RESERVE, ESWATINI 
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A joint reconnaissance undertaken in 2018 led to the documentation of a peatland within Malolotja 

Nature Reserve. Due to the uncertainty regarding the true extent of peatlands in Eswatini, this is 

assumed to be the first official record of peatlands within the country. While it is widely acknowledged 

that the primary characteristic of peatlands is their high organic content, their ability to retain water, and 

thus their hydrological properties, control their existence and development. Therefore, to characterize 

the hydrology of the peatland, a network of 10 wells, 18 piezometers and 1 rain gauge was installed at 

specific monitoring points within the peatland. Monitoring of various hydrological parameters was 

initiated on April 14th, 2019, until May 31st, 2020. Monitoring of water levels, electrical conductivity, 

water temperature, rainfall and air temperature was conducted weekly. The findings suggest that the 

northern and central areas of the peatland have a shallow water table with high electrical conductivity 

and low water temperatures, while the peripheral areas have a deeper water table, lower electrical 

conductivity, and higher water temperatures. The dominant water sources for the peatland appear to 

be rainfall, groundwater, the stream, and slope seepage. It is recommended that long term and detailed 

monitoring of peatland hydrology be undertaken within Eswatini to allow for a comparison of such results 

with similar parameters in Southern Africa and elsewhere.  

Keywords: peatland hydrology, water table, water chemistry 
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Peat accumulates under permanently waterlogged conditions and for this reason, most peatlands in 

semi-arid South Africa are dependent on groundwater supply. Peatlands are important in terms of water 

storage, carbon sequestration and biodiversity. The primary ecological management objective of the 
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Waterval Peatland in Kgaswane Mountain Reserve (KMR) is to supply continuous and sustainable flow 

of good quality water. Although the peatland experiences some head cuts and gully erosion, which 

contribute to peat drainage and loss, the system continues to accumulate peat (also known as a mire). 

It is hypothesized that peat degradation increases with proximity to erosional features as this area is 

drained first resulting in peat desiccation. The research study aims to assess and understand the mire 

features and hydrology to identify the drivers of degradation in this system. This will be achieved through 

specific objectives including: 

I. Determine historic land-use and land cover change  

II. Description of peat characteristics 

III. Groundwater flow determination 

A preliminary description of the peatland characteristics (i.e., peat thickness, bulk density, porosity, 

percentage carbon and dominant vegetation) is discussed with reference to the erosional features. The 

peatland’s response to degradation will be determined by comparing peat characteristics between 

profiles taken near the gullies to those in intact areas. A distribution of peat humification classes will 

also be made where a peat profile description is made to accept or deny the hypothesis. 

Keywords: land-use, land-cover, peat, degradation, response  

 

PERSPECTIVE AND ASPECTS OF GEOBOTANICAL RESEARCH 
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This paper demonstrates aspects of geobotanical research in geological studies. It first gives a brief 

historical reflective perception on the use of plants in geological studies, and then underscores its 

economic and strategic importance in geological studies. Thirdly, the entry points at which plants are 

used for general geological mapping (regional geobotany), and for the specific identification of mineral 

deposits (indicator or target geobotany) are presented. The influence of mineral uptake on the spectral 

reflectance characteristics of plants (spectral geobotany) is presented in the fourth section of the paper. 

Lastly, field geobotanical and biogeochemical techniques, including sampling and treating plants for 

use as geological material are presented. Experiences and data gathered by the author around the 

chromite, fluorite and Pb-Zn mineral deposits in Kenya are used extensively throughout, to underscore 

the place and usefulness of geobotany to geological studies, especially in the Equatorial region of 

Africa.  

Keywords: geobotany, remote sensing, element concentrations 
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South African arts festival environments are well-researched and diverse phenomena with research 

focussing mostly on local economic impacts and visitor dynamics. There is however a paucity of 

research concerning the geographies and temporal perceptions of the various stakeholders at festivals. 

The aim of this paper is to provide a fresh perspective on the geographies of Afrikaans arts festivals 

and to explore their pivotal role in the lives of stall owners and artists. A sample of 37 stakeholders, 

including stall owners, artists and service providers were interviewed across five prominent Afrikaans 

arts festivals to gain insight into the geographies of these events. Stakeholders were asked to elaborate 

on themes such as their personal backgrounds, their motivations to participate in these festivals, their 

annual travel itineraries and to provide a temporal perspective on the life cycles of these festivals. These 

interviews were transcribed, coded, and analysed using qualitative analysis software. The results 

indicate that stakeholders are the often underappreciated and unseen thread linking Afrikaans festivals 

on a national scale and that arts festivals have grown to be anchor events supporting a wider network 

of smaller events and festivals. It was found that festival stakeholders also generally outlast festival 

management in that some have been involved since inception of these festivals as opposed to a higher 

turnover in management, thereby providing valuable insight into the life cycles of festivals.  

Keywords: geographies, Afrikaans arts festivals, stakeholder motivations, festival geography 

 

PHENOLOGICAL ADVANCE IN NAMAQUALAND DAISY BLOOM DATES OVER THE PERIOD 

1940-2018  

Fitchett, J.M.* & Snyman, P.L. 

School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand 

* Jennifer.Fitchett@wits.ac.za 

Phenology refers to the timing of annually recurrent biological events. In plants these include the timing 

of blossom, fruit development and leaf colouration. Highly sensitive to climate as their trigger, shifts in 

the timing of phenological events over the past century have been recorded globally due to 

anthropogenic climate change. Phenological shifts have also been found to be highly species and 

location specific, thus warranting further research, particularly in Africa. The Namaqualand daisies, a 

diverse group of wildflowers from the Asteraceae family, bloom annually along the West Coast of South 

Africa. Through documentary sources including newspaper records and photographs, we have 

reconstructed advances in first-, peak- and final-bloom dates. These phenological advances are 

statistically related to temperature and rainfall during the winter months. These reveal a marked 

transition from winter rain dependence for the timing of first and peak flowering to a spring temperature 

dependence for the timing of terminal flowering. These shifts reveal adaptation of the plants to climate 

change, but cannot occur indefinitely as threats of water logging, frost and wind damage heighten. 

Keywords: phenology, bloom, Namaqualand, wildflower, climate change 

 

THE PHYSIOGNOMY OF SOIL ERODIBILITY ON THE SOUTPANSBERG RANGE, SOUTH 

AFRICA  

Kori, E.1, *, Odhiambo, B.D.O.1 & Chikoore, H.2 
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The soil erodibility, together with erosivity factor, form the backbone of soil erosion modelling. While 

erosivity is the energy behind soil detachment and displacement, erodibility embodies resistance to 

same. Erodibility is a measure of the susceptibility of soil particles to detachment and transport by wind, 

rainfall, and runoff. The susceptibility to erosion is a function of inherent soil characteristics as well as 

eternal factors. We use GIS to analyse soil detachment susceptibility on the Soutpansberg range 

considering both inherent and external factors. The inherent factor is the erodibility as propounded by 

the Universal Soil Loss Equation. The external factors are slope, hydrography, geology, and land-use-

land-cover. All factors are classified into five categories of contribution towards reduction of soil 

susceptibility. One indicates very low while five indicates very high contribution and erodibility. The 

classes were determined using either Jenks natural breaks or expert classification. The factors were 

subjected to online Multi-Criteria Evaluation using the Analytic Hierarchy Process before applying the 

weighted sum overlay. Results indicate that places composed of natural forests, hard rocks and few 

hydrographical features have the least susceptibility. Low lying areas dominated by hydrographical 

features, cultivation and soft rocks are more susceptible. This reinforces the interplay of multiple factors 

in the determination of soil erodibility. We conclude that such findings indicate the necessity of 

multidisciplinary approaches to soil erosion issues.  

Keywords: erosion, soil, erodibility, Soutpansberg, detachment, GIS 

 

PIETERMARITZBURG  

Nel, A.1, *, Epprecht, M.2 & Haswell, R. 

1University of KwaZulu-Natal 

2York University, Canada 

* nela@ukzn.ac.za 

Trevor Wills’ (1991) chapter underscored how segregationist policy and practices shaped the 

development of Pietermaritzburg and environs from its very inception. Wills concluded that ‘closing the 

gaps' in Pietermaritzburg’s racialized form would take a long time after the scrapping of apartheid laws. 

In this chapter, we draw on new insights from the historiography since then, including on gender and 

the city’s peripheral areas, recent census data and close observation, to assess changes and 

continuities in the city’s de facto racial segregation. The data presented suggests that while patterns of 

desegregation are certainly present in all city suburbs - and in some areas like the city centre far more 

advanced than anticipated - class dynamics continue to align with a legacy of racial segregation in both 

the most affluent and poorest areas of the city, and a trend of uneven development continues. As 

pertinently, the analytical lens of the city as a de jure political-administrative entity that Wills employed 

is too limiting. We argue that apprehending the city as a broader conurbation and de facto metropolitan 

is more appropriate, and that attempts to redress the inequities of the past, amidst ongoing spatial 

agglomeration and desegregation in the post-apartheid period, have to a large degree been hampered 

by the fact that an appropriate metropolitan area has yet to be demarcated much less agreed to. 

Keywords: urban geography, desegregation, metropolitanisation, Pietermaritzburg, uneven 

development  
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POLOKWANE: SOUTH AFRICA’S MOST INTEGRATED CITY?  

Donaldson, R. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

rdonaldson@sun.ac.za 

When Homes Apart: South Africa’s Segregated Cities was published in 1991, the city Pietersburg 

(which was not featured as a chapter in the book) was renowned as a white Conservative Party 

stronghold and heartland of Afrikanerdom. It was in the same year (1991) that I settled in Pietersburg 

where I started my academic career at the then University of the North (now Limpopo University), 

located 30 km from the city. I resided in the city for seven years during a very exciting period in the 

country’s transition from an apartheid to a democratic state. This was not a city that ranked atop the 

urban hierarchy in the country in terms of vibrancy, trendiness, and fast pace. I experienced the city as 

grim, ugly, dull, a place with a soulless atmosphere. Paradoxically, I also experienced a city with a 

sense of peace, tolerance, acceptance, and a bizarre social dynamic between former segregated 

communities. How these determinants interacted and evolved during transition and transformation, 

made up for its aesthetic shortcomings. The story of Pietersburg was to me a fascinating one. It is a 

chronicle of how an erstwhile pure white and outright racist town transformed into a provincial capital 

city in a non-racial society with a completely new identity to become possibly one of the most integrated 

cities of its size in the country.   

Keywords: Pietersburg, desegregation, residential integration, land development objectives, 

Polokwane, spatial integration  

 

PRIVATISATION AND CORRUPTION: THE CASE OF THE PRIVATISATION OF DURBAN’S 

PUBLIC BUS SERVICE  

Kisten, M.1,* & Maharaj, B.2 

1Department of Social Sciences and Economic Management Education, University of Limpopo 

2Department of Geography, University of Kwa-Zulu Natal 

* macayla.kisten@ul.ac.za 

Public transport plays an integral role in a city as it is essential for economic development and poverty 

alleviation. In a neoliberal world public transport has been privatised in many cities, with increasing 

opportunities for corruption and misappropriation, and the South African experience has been no 

different. Adopting a qualitative approach, this study investigated the extent of corruption in the 

privatisation of the public bus service in Durban. A range of sources included official documents 

obtained via a Promotion of Access to Information Act, application, court cases, newspaper articles and 

key informant interviews. The malfeasance associated with the privatisation of Durban’s buses was 

evident at multiple levels including the unlawful tender, repurchase of the buses that was questionable, 

numerous dubious financial bailouts by the eThekwini Municipality and the grievances experienced by 

the drivers and the commuters. Millions were spent to salvage a defective service that left commuters 

stranded and at times, drivers without salaries. There was no open tender process and the eThekwini 

Municipality negotiated with politically connected parties with strong links with the ANC government. 

From a human rights perspective, the needs of the drivers were neglected, and their working conditions 

deteriorated. There was no compliance with the code of ethics as stipulated in the eThekwini 

Municipality’s Anti-Fraud and Corruption policy, as well as a lack of transparency and accountability.  

Keywords: corruption, bus service, privatisation, Durban 
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QUANTIFYING CLIMATIC SUITABILITY FOR TOURISM IN SOUTHERN AFRICA  

Fitchett, J.M. 1, *, Hoogendoorn, G.2, Noome, K.1, Robinson, D.1, Mushawemhuka, W.1 & Jordan, C. 1 

1School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand 

2Department of Geography, Environmental Management and Energy Studies, University of 

Johannesburg 

* Jennifer.Fitchett@wits.ac.za 

Outdoor attractions form the key offering of southern Africa's tourism sector, including beaches, nature 

reserves and adventure activities. These attractions are supported by some of the world's best climatic 

conditions, with frequent clear skies, temperatures within comfort range, low winds, and short-lived 

rainstorms. Under climate change, these ideal conditions are threatened by rapidly increasing 

temperatures, changes in rainfall amount and duration, and an increase in the frequency and severity 

of extreme climatic events. The Tourism Climatic Index (TCI) provides a valuable tool to quantify the 

climatic suitability of destinations for tourism, and to assess the impacts of climate change. We apply 

the TCI to a range of destinations spanning Zimbabwe, Namibia, South Africa, and Lesotho, providing 

the first analysis at high spatial resolution of climatic suitability for tourism in southern Africa. While 

many destinations are classified as having ‘ideal’ climates for tourism, increasing temperatures and a 

reduction in sunshine hours under cloudier conditions provide a concerning outlook for this economically 

important sector in these developing countries. These changes are heightening the seasonal variation 

in climatic suitability for tourism in the region, which requires more targeted advertising of tourism 

offerings to the time of the year in which tourists are most likely to enjoy their vacation and activities.  

Keywords: TCI, tourism, climate change, South Africa, Lesotho, Zimbabwe, Namibia 

 

POT POURI RESEARCH ON ASPECTS OF APPLIED GEOMORPHOLOGY AT THE UNIVERSITY 

OF VENDA, IN LIMPOPO SOUTH AFRICA, FROM 2015 TO 2020 

Odhiambo, B.D.O.*, Nethengwe, N.S., Chikoore, H., Nelwamondo, T., Mokgoebo, M.J. & Kori, E. 

Department of Geography and GISc, University of Venda, South Africa 

* odhiambobdo@gmail.com 

This paper, dabbed pot pouri research in aspects of applied geomorphology, presents research studies 

undertaken with graduate students from 2015 to 2020. The period of study depicts the onset of teaching 

Applied Geomorphology in the Department of Geography and Geo-Information Science, at the 

university of Venda, in South Africa.  

The purpose of the paper is to advocate on applications of geomorphology as a discipline in the physical 

sciences that forms the basis (background) of a diverse set of application area. The paper uses 

examples from varied application areas that range from the development of geoheritage sites (geosites 

- which Indian geomorphologist call geomorphosites), applications of DEMs in geomorphological 

mapping, soil erosion and land use mapping, influence of climate change, delineation of biosphere 

reserves, fluvial geomorphology, and geomorphic diversity.  

It should be emphasized that the examples used herein are from research with masters and doctoral 

students that have resulted in publication of dissertations and theses. These dissertations are stand-

alone manuscripts, from which some papers been submitted for publication in different peer reviewed 

journals. 

Keywords: applied geomorphology, mapping, geosites, geomorphodiversity 
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PREPARING MILITARY GEOGRAPHY POSTGRADUATE STUDENTS OF THE SOUTH AFRICAN 

MILITARY ACADEMY TOWARDS SUCCESSFULLY PUBLISHING THEIR RESEARCH RESULTS

  

Henrico, I.* & Smit, H.A.P. 

Department of Military Geography, Stellenbosch University, South Africa 

* ivanh@sun.ac.za 

Publication by postgraduate students is a scholarly achievement for both student and supervisor. The 

process of getting an article accepted for publication provides students both valuable experience and 

academic validation for research conducted. However, ill-prepared postgraduate students, in terms of 

research skills and scientific writing skills, are at a distinct disadvantage when they attempt to get their 

research published. Ensuring that postgraduate students have well-developed article writing skill sets, 

as well as providing adequate resources and support towards publication, will benefit students, their 

supervisors as well as the institutions with which these students are registered. The aim of this paper 

is to report on the recent initiative by lecturing staff of the Department of Military Geography, Faculty of 

Military Science of Stellenbosch University to develop research projects of their honours students 

towards publishable, accredited outputs. Since 2014, the research projects of six honours students 

were approved for publication in accredited national and international publications, four of these during 

the last two years. Publication this early in their careers can benefit their academic future, boost the 

academic profile of supervisors, and improve the collective research outputs of the educational 

institutions they are part of, as well as the Higher Education Institution (university, in this case) they are 

affiliated to. Although retrospective and exploratory in nature, this research provides a valuable 

foundation for future research.   

Keywords: research skills, writing for publication, postgraduate students, South African Military 

Academy, Department of Military Geography, Faculty of Military Science, Stellenbosch University 

 

RECYCLING DRIVERS IN JOHANNESBURG 

Schoeman, T. 

Geography, Environmental Management & Energy Studies, University of Johannesburg, South Africa 

theas@uj.ac.za 

This study investigated the drivers of recycling participation in the City of Johannesburg. A self-

administered questionnaire was used and a total of 398 respondents completed the survey. Bivariate 

analyses were used to determine the relationship between waste minimization and the socio-

demographic variables of gender, age, education, and income. Only age was found to have a 

statistically significant influence on recycling participation – with older respondents associated with 

higher levels of participation. For this study 25 statements were used to determine the drivers to 

separate waste for recycling. Exploratory factor analysis was used as a reduction method to determine 

the number of constructs that account for the pattern of correlations among the 25 statements of the 

questionnaire. Three factors – recycling benefits, perceived control, and situational variables – were 

identified that explained 68.4% of the variance. A multiple regression analysis was then performed using 

age, recycling benefits, perceived control, and situational variables as the predictors for recycling 

participation. The results of the multiple regression found that all the variables made a statistically 

significant unique contribution to recycling participation. Knowing what the drivers of recycling 

participation are can assist local government in designing recycling programmes that encourage higher 

participation rates.  
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REFLECTING ON COMMUNITY ENGAGEMENT AND ONLINE LEARNING WITHIN A COVID-19 

INDUCED LANDSCAPE 

Davis, N.* & Rautenbach, V. 

Department of Geography, Geoinformatics and Meteorology, University of Pretoria, Pretoria, South 

Africa 

* Nerhene.Davis@up.ac.za 

Uncertainty caused by the Covid-19 pandemic prompted a radical transformation of teaching and 

learning in South Africa where higher education institutions adopted an ‘emergency response teaching 

and online learning approach’. This new approach presented a distinct challenge for modules with a 

community engagement component where emphasise is not just on the acquisition of relevant subject 

knowledge, but also on the need for students to demonstrate context appropriate learning and problem-

solving skills that would benefit both local communities and their pedagogical learning experience. With 

one of our third year Geography modules, we specifically tried to encourage a level of engaged 

citizenship that would not only foster learning retention and success but also translate into improved 

problem-solving skills to the benefit of local communities. While we initially planned to get students 

involved in the establishment and maintenance of food garden projects in impoverished areas within 

the City of Tshwane; lock down regulations and the disrupted nature of the learning landscape prompted 

us to explore more flexible/experiential learning approaches where we still actively tried to incorporate 

a level of engaged citizenship. In this paper we reflect on the challenges we encountered and the 

lessons we learned from our experiential approach to teaching a geography module with a community 

engagement component within this recalibrated landscape.  

Keywords: community engagement, online learning, engaged citizenship  

 

READING THE LANDSCAPE FOR THE DAM SILTATION MANAGEMENT STRATEGY  

Lodenkemper, L. 

Zutari 

louise.lodenkemper@zutari.com 

In South Africa national departments have inadvertently worked on soil and water management projects 

under different mandates, with diverse objectives. What has been lacking is an integrated approach 

that considers sedimentation-related rehabilitation works within a catchment. A common language is 

required to develop this understanding. Using a geomorphological framework of “reading the 

landscape” allows for a strategic focus and provides a conceptual understanding of the spatial and 

temporal drivers of sedimentation. Interventions can then be targeted at the source of sedimentation as 

opposed to only addressing the impacts of sedimentation in dams. This National Dam Siltation and 

Management Strategy and Implementation Plan provides an optimal platform for geomorphology to 

assist with the management of dams in South Africa. This is also a unique opportunity for international 

application as it is a growing concern in many countries.  

Keywords: dam siltation, sedimentation, reading the landscape, strategy 
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RELATIONSHIP BETWEEN ANTECEDENT HYDROLOGICAL PATTERNS AND BED SEDIMENT 

CONCENTRATION IN THE TSITSA RIVER, EASTERN CAPE  

Huchzermeyer, N.H.* & Rowntree, K. 

Geography Department, Rhodes University, Makhanda, South Africa 6140 

* nicky.huchzermeyer@gmail.com 

The natural flow regime of a river is variable and can change over any given time scale. The magnitude, 

frequency, duration, timing, and rate of change of hydraulic conditions control river ecosystems and 

habitat conditions. Sediment deposition affects available habitats and associated biota. Flow variability 

was monitored at sites along the Tsitsa River in 2015-2016 and monitoring surveys were conducted in 

which deposited sediment concentrations were measured. Variability in the flow prior to site 

assessments resulted in different bed sediment (surface and subsurface) concentrations at sites. Fine 

sediment accumulation did not necessarily follow current discharge trends alone. Fine sediment 

accumulation increased the more turbid the flows were. Summer baseflows entrained sediment 

whereas medium, turbid flows deposited sediment on the bed, increasing surface disturbance 

concentrations. During periods of low flow, the energy slope was insufficient to entrain fine sediments 

resulting in higher disturbance concentrations. Small local rainfall events increased the turbidity of the 

river but not the flow, which in turn increased the amount of sediment deposited on the bed. Surface 

sediment was more easily deposited or entrained than was subsurface sediment. The Tsitsa River is 

capable of much higher discharges than measured over the monitoring period which could result in 

potential bed movement across all the sites. The relationship between antecedent hydrological patterns 

and fine sediment concentrations on the bed of the river will create a better understanding of the 

influence of sediment on river habitats.  

Keywords: hydrology, fine sediment, aquatic habitats 

 

RESTORATION OF THE SEVERELY GULLIED TSITSA RIVER CATCHMENT: WHERE TO 

BEGIN? 

Theunissen, J.M. 

Department of Geography, University of the Free State, Bloemfontein, South Africa 

theunissen.j@yahoo.com  

Erodible duplex soils in the Eastern Cape of South Africa have resulted in the formation of thousands 

of gullies within the Tsitsa River Catchment. The accelerated growth of these gullies is well-documented 

and continue to expand without human intervention. Many of these gullies have already encroached on 

local communities, as well as important urban and ecological infrastructure. With limited resources and 

time, it is not feasible for the Tsitsa River Project to rehabilitate such a large quantity of gullies within a 

reasonable period. 

Thus, to streamline the decision-making process, the prioritisation of the gullies according to specific 

criteria and scoring will provide an organised tabulated list of gullies from most to least important; this 

will help to identify key areas where rehabilitation is needed most. It will also identify and map gully-free 

areas that may be susceptible to future gully expansion. This is to highlight areas of interest that need 

close monitoring, creating a preventative measure against gully erosion, rather than a rehabilitative one. 

These criteria include mapped gully locations, gully size, erosion rates, gully-river connectivity, 

sediment delivery, threats to local infrastructure, and the perceived threat by communities. 
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The aims of this study will be achieved by firstly determining which criteria are suitable for prioritizing 

gullies for rehabilitation. Secondly, implementing these criteria in a scoring system to rank gullies 

accordingly. Thirdly, to repeat the previous two objectives for areas susceptible to gully erosion. 

Keywords: gully erosion, sediment delivery, sediment connectivity, gully prioritisation, Tsitsa River 

Catchment 

 

RUNOFF FORECASTING FOR LARGE RIVERS USING THE LINEAR REGRESSION MODEL: 

CASE OF THE LIMPOPO RIVER 

Nyikadzino, B.*, Chitakira, M. & Muchuru, S. 

Department of Environmental Science, University of South Africa, Private Bag X6 Florida 1710, South 

Africa  

* nyikadzinob@gmail.com 

There is no perfect forecasting model as all models are inherent with errors emanating from reality 

uncertainties (Kostenko and Hyndman, 2008). However, effort should be made to select a model that 

forecasts well and reduces the margin of error between observed and predicted values. Discharge at 

the B35 hydrological gauging station on the Limpopo River was predicted using regression analysis of 

rainfall data from Beitbridge, Gwanda and West Nicholson, as well as water level data from Zhovhe 

dam. Data for the same period of observation were used to develop the regression model using the 

equation (Qin et al, 2017): 

R_ (i =) α_1 r_j+α_2 r_(j+1) + ……... +α_n r_(j+n+1) +e  

where Ri = monthly runoff (m3), rj = monthly rainfall (mm), α = correlation coefficient 

Goodness of fit tests including Root Mean 

Squared Error (RMSE), MAE, MAPE and MPE 

were conducted on the developed model to 

establish how well runoff was simulated from 

input rainfall values. The models had high 

predictive errors of between 62.20 m3/sec and 

1080 m3/sec even after removing the effect of 

water impoundment by Zhovhe dam by using 

data from when the dam was spilling. It 

therefore can be concluded that runoff in the 

Limpopo River at B35 cannot be accurately 

predicted from upstream rainfall-derived runoff 

from the Mzingwane River system alone. The 

forecasting model would therefore require 

input from all major tributaries of the Limpopo River. 

Keywords: runoff, forecasting, regression model, simulation, prediction, rainfall 

 

RURAL AND URBAN ARABLE FARMERS’ RESPONSE TO CLIMATE CHANGE: AN 

EVALUATION OF COLLABORATIONS IN DEVELOPING CLIMATE SMART STRATEGIES IN 

SOUTHERN BOTSWANA  
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1Department of Environmental Sciences, College of Agriculture and Environmental Science, 

University of South Africa, Florida, Johannesburg, South Africa. 

2Gaborone University College of Law and Professional Studies, Gaborone, Botswana 

* 50665987@mylife.unisa.ac.za 

Various climate smart strategies have been adopted to enhance food security regionally and globally. 

This paper evaluates collaborations between rural and urban arable farmers of southern Botswana in 

developing and implementing adaptation and mitigation strategies. This study is informed by the Climate 

Smart Agriculture framework, which suggests that solutions to address the challenges of climate change 

require a shift in farming practices. A multiple case study approach, involving mixed methods was 

adopted. In-depth interviews and structured questionnaires were used as the primary data collection 

methods to gain insight into collaborations and strategies adopted under the CSA approach. A total of 

156 farmers were purposively sampled from rural arable small scale and urban small holder farms. 

Descriptive and inferential statistics (chi-square and an analysis of variance, one way-ANOVA) were 

employed to analyse demographic data and hypothesis testing respectively. The study established that 

there is a relationship between CSA strategies adopted by rural farmers, and those by the urban farmers 

though there is minimum collaboration across communities. The higher intra networking and strategy 

similarities were necessitated by the farming type, crops grown and the distance between farmers. 

While there was evidence of effectiveness of CSA strategies implemented at intra community level, the 

study recommended an improvement in cross community collaborations with great potential to 

successfully solve the problem of climate change, improve community resilience and ultimately 

enhance food security.  

Keywords: rural, urban, arable farmers, collaborations, climate smart agriculture, food security 

 

RURAL TOURISTIFICATION IN THE BELA-BELA MUNICIPAL AREA  

Southon, M. 

Department of Geography and Environmental Studies, Stellenbosch University, South Africa 

21461783@sun.ac.za 

The rapid increase of tourism businesses in rural areas of selected parts of South Africa as an 

alternative to agriculture has been observed in the past decade. One such region which witnessed a 

growth in rural tourism businesses is the Bela-Bela municipal area. The research presented analyses 

the temporal nature and the reasons for the change from an intensive agricultural productive landscape 

to a consumptive tourism-related landscape in the Bela-Bela municipal area. The study implemented a 

mixed-methods approach. First, an account of the historical rural change over the past 35 years will be 

presented. Second, findings from a survey among 308 farm owners and farm managers are presented 

to illustrate how rural land-uses have changed to incorporate tourism and environmental conservation 

in place of agricultural practices. Based on the application of post-productivist rural change indicators, 

the data collected suggest that farms diversify due to various political, socio-economic, and 

environmental reasons. Evidence of financial distress, low productivity, land reform programmes and 

the Covid-19 pandemic impact the farms negatively. 

Keywords: Bela-Bela municipal area, environmental conservation, land-use change, mixed-methods 

approach, post-productivist rural change, rural tourism 
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SEDIMENT-ASSOCIATED METALS AND NUTRIENTS ALONG THE MOLOPO RIVER IN 

MAHIKENG, SOUTH AFRICA: SPATIAL VARIATION, POLLUTION LOAD AND POTENTIAL 

ECOLOGICAL RISK  

Manjoro, M.1,* & Mohajane, C.2 

1Department of Physical and Earth Sciences (Geography Unit), Sol Plaatje University, Kimberley, 

South Africa 

2Department of Geography and Environmental Sciences, North West University, Mahikeng, South 

Africa 

* munyaradzi.manjoro@spu.ac.za 

Metal and nutrient contamination along rivers affected by urbanization remains a global threat to 

environment and society due to the abundance, persistence, and environmental toxicity of some of 

these metals. Studies have demonstrated severe metal and nutrient contamination in the water column 

along the Molopo River in Mahikeng in the North West province, South Africa. This study assessed the 

concentration, spatial variation, pollution load and potential ecological risk of sediment-associated 

metals (Cr, Mn, Co, Ni, Cu, Zn, As, Cd, Hg and Pb), nutrients (NO3 and PO4) and magnetic 

susceptibility of bed sediment samples collected from the river and various small dams along its course. 

The highest levels of heavy metals were found upstream and were lower in the dams. The enrichment 

factors (Ef) generally showed moderate enrichment at all sites for most metals. Similarly, the geo-

accumulation indices of most of the metals showed moderate to heavy pollution throughout the course 

of the investigated sections. The contamination factors (CF) of Mn, Cu, and Ni in the study area were 

low (<1) while those of Cd, Cr, Cu, Hg, Pb. and Zn were higher (>1) indicating the influence of external 

discrete sources of pollution. The overall Pollution Load Index and Potential Ecological Risk were high 

throughout the study area. The nutrient content associated with sediment was high along most of the 

investigated sites. The study did not show any significant correlation between magnetic susceptibility 

and heavy metal contents in bed sediment sediments as is found elsewhere. 

Keywords: water pollution, sediment, heavy metals, nutrients 

 

SEDIMENT SOURCE TRACING AS A TOOL FOR CATCHMENT-SCALE SEDIMENT 

MANAGEMENT  

Foster, I.D.L.1,* & Rowntree, K.2 

1Department of Environmental and Geographical Sciences, University of Northampton UK NN1 5PH 

UK 

2Geography Department, Rhodes University, Makhanda, South Africa 6140 

* ian.foster@northampton.ac.uk 

Many countries, including South Africa, have developed water security systems based upon long term 

reservoir storage. The current threat to the long-term sustainability of reservoirs due to sedimentation 

caused by extensive catchment erosion will be further exacerbated by climate change as erosion rates 

are predicted to increase and water storage capacity to diminish. Managing sedimentation becomes 

problematic in very large catchments if the dominant sediment sources cannot be identified to target 

mitigation more effectively.  

We describe and exemplify a methodology that provides an opportunity to trace the potential source of 

sediment accumulating in reservoirs over the last ~60 years, providing information on changing 

sedimentation rates and on the most likely sources of reservoir sediment accumulating over this same 
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timescale. Optimum tracing methodologies require the use of multiple tracer types (e.g., a combination 

of geochemical, mineral magnetic, radionuclide, particle size and / or colour signatures) which have 

various benefits and disadvantages that will be highlighted in the presentation. These characteristics 

measured on reservoir sediments are quantitatively compared with the same signatures measured in 

selected potential sources or lithological groups depending on the purpose of the study (e.g., channel 

banks, donga sidewalls, badlands, topsoils, dolerite sills, shale lithologies). 

We conclude that recent developments in the use of unmixing models, which incorporate information 

on uncertainty in source contributions, provide catchment managers with the most cost-effective tool to 

inform the design and implementation of effective sediment control strategies to extend the lifetime of 

existing reservoir capacity.  

Keywords: water security, reservoir sedimentation, tracer property selection, source modelling 

 

SEDIMENTS AS ARCHIVES OF TRACE METAL INPUT: USING KNYSNA AND THE YANGTZE 

RIVER ESTUARIES AS CASE STUDIES  

Dubazana, Y. 

Department of Environmental and Geographical Science, University of Cape Town 

luntudubazana@gmail.com 

Coastal zones are sensitive indicator environments and important biogeochemical reservoirs for fine-

grained sediments reflecting the impacts of anthropogenic activities through associated reactive 

contaminants discharged into fluvial environments. Estuarine and delta sediments are suitable 

environments from which to reconstruct historical accumulation of elements and anthropogenic 

sedimentation from terrigenous and marine sources during last centuries or even millennia. Sediment 

pollution by heavy metals in the coastal-estuarine environment has become a critical problem due to 

their eco-toxicity, persistence, bioaccumulation and non-degradability in the sedimentary environment. 

The aim of the study was to assess how anthropogenic and land use activities in the catchment area 

are reflected in the sediment and establish its relationship with sedimentation patterns through 

sedimentological and geochemical analysis. Five sediment quality indices are used: Enrichment Factor 

(EF), Pollution Factor, Anthropogenic Factor, Geoaccumulation Index (Igeo) and Pollution Load Index 

(PLI). In this study the Chongming tidal flats of the Yangtze Estuary (YRE) and the Knysna Estuary are 

study cases. Overall, this study shows moderate pollution in YRE with weak enrichments of these heavy 

metals. This could be attributed to the dominance of natural weathering detrital sources of heavy metals 

in the lower mainstream. However, the local enrichments of Zn and Cu may indicate anthropogenic 

activities from local agricultural activities in the study area (Chongming Island in the YRE) which are 

important agricultural micronutrients Also, Cu enrichment suggests contamination by harbour activities 

and boat paints. On the other hand, Knysna remains relatively unpolluted based on the low PLI values 

with moderate amounts of contamination.   

Keywords: sediment pollution, geochemistry, estuaries, coastal, sediments 
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Rapid urbanisation is accelerating intrusions of businesses into bourgeois suburbs, thereby imposing 

enormous demands on the resource needs of urban areas. These intrusions contribute to the changing 

physical form of suburbs leading to patchworks of residency and businesses. As a result of these 

intrusions, land use in and around cities has changed constantly to accommodate growing numbers of 

residents and businesses. Besides rapid urbanisation, however, the physical environment is also an 

essential determinant of the city's shape and form. Because of various processes shaping cities, the 

study explored socio-economic, institutional, and political factors leading to land-use change from the 

rezoning of single residential properties in multiple suburbs of Newcastle, South Africa. The literature 

study evinces various factors that determine urban land-use change and the expansion of cities, 

including industrial development, master plans, political fragmentation, traffic infrastructure, and real 

estate boom. The study interviewed owners of rezoning properties, real estate companies, and the local 

municipality to understand the dynamics of rezoning leading to land-use change in the study area. 

Additionally, this study analysed land use satellite images. The results were striking, showing that 

property rezoning ties to the socio-economic situation of households resulting from the dynamics of 

divorce or death or lay-offs. Also, changes in demography as a result of retirement shape the study 

area. Finally, the strategy of promoting mixed land use has also influenced property rezoning in the 

suburbs, notwithstanding that it presents challenges of unregulated uses of land in some parts of the 

suburban areas.   

Keywords: rezoning, land use change, suburban areas, residential property, real estate agents 

 

SITUATING COMMUNITY ENVIRONMENTAL SUSTAINABILITY EDUCATION IN BIRIIRI WARD 
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Musarandega, H. 1, Chitongo, L. 2, * & Dzvimbo, M.A. 3 
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This paper contributes towards rural planning policy and management through a critical analysis of the 

environmental education programmes in Biriiri Ward 17, Chimanimani District, Zimbabwe. Focus is on 

its planning, implementation and programme review structures in place. Key informants were drawn 

from educators and field monitors employed by Towards Sustainable Use of Resources Organisation 

(TSURO), Agricultural, Technical and Extension Services (AGRITEX) department, Environmental 

Management Agency (EMA), Chimanimani Rural District Council (CRDC) and Christian Care. Chief 

Muusha, headman Saurombe, village heads and villager-composed focus group discussions 

(FDGs)also provided essential data for the research. Findings indicated that villagers receive education 

in the area through various Learning Support Materials (LSMs), a situation that has commendably 

augmented livelihood sustainability in the area. However, lack of adequate grassroots community 

participation, fragmented policy structures and limited financial capital for more capacity development 

and projects funding hinder beneficiaries from deriving maximum benefit from sustainability education 

initiatives. The paper recommends heightened capacity building reciprocated by effective participation 

of grassroots communities and traditional leaders to achieve environmental sustainability goals.   
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Keywords: learning support material, local traditional authorities, community of practice, indigenous 

knowledge  

 

SPATIAL ACCESSIBILITY OF COVID-19 VACCINATION SITES IN SOUTH AFRICA  

Mokhele, T.* & Moeti, T. 

Geospatial Analytics, eResearch Knowledge Centre, Human Sciences Research Council, South 

Africa 

* TAMokhele@hsrc.ac.za 

Measuring spatial accessibility to health care contributes to a wider understanding of the performance 

of health systems. Defining the location of health services in relation to the communities they are 

intended to serve is the cornerstone of health system planning, ensuring that no one is geographically 

marginalized from essential services. This paper aims to analyse the spatial pattern and accessibility 

of Covid-19 vaccination sites in the early Phases of the vaccination programme. The data on active 

vaccination sites (both public and private) was obtained from National and Provincial Health Department 

websites. Data were geocoded using 2011 Health Facilities Data, Google Map and Points of Interest 

data purchased from AfriGIS. In the early Phases of the vaccination programme, about 691 vaccination 

sites were obtained and only 663 could be geocoded. Gauteng had the highest number of vaccination 

sites with 172, followed by KwaZulu-Natal and Western Cape with 141 and 130 respectively. Kernel 

density results showed that vaccination sites were clustered around the metropolitan areas of Gauteng, 

Western Cape, and KwaZulu-Natal. Most districts in Northern Cape had about two vaccination sites 

except Francis Baard which had around four vaccination sites. Xhariep district in Free State had only 

one vaccination site. Preliminary findings show existing inequality between urban and rural areas. More 

efforts need to be undertaken to ensure that there are enough vaccination sites in the remote areas of 

the country to ensure that all citizens have access to the vaccine for the country to reach the targeted 

immunity timeously.  

Keywords: accessibility, Covid-19, vaccination sites, kernel density, South Africa 
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Multi-faceted analysis of the location of logistics activities relative to airports is a topical aspect of the 

interconnection between transport infrastructure and the geographical patterns of economic activities. 

Notwithstanding a wide range of literature that exists on the topic, relatively little is known about the 

airfreight catchment of airports. As a step towards addressing this research gap, the aim of the paper 

is to analyse the spatial patterns of logistics firms relative to Cape Town International Airport. The data 

on main industrial and economic nodes was obtained from the City of Cape Town metropolitan 

municipality in GIS shapefile and geodatabase formats and this data were used to ascertain the location 

and size/ extent of industrial areas across the metropolitan area. The GIS shapefile of the industrial and 

economic nodes collated from the City of Cape Town metropolitan municipality were used to obtain 

data on logistics firms from AfriGIS. ArcGIS 10 and QGIS 3.16 were used for spatial analysis. Of the 
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985 logistics firms, 937 were with 20 km from the airport. Network analysis showed that the furthest 

firm, located on the north, was 50 km with 64 minutes on the shortest route while it was 55 km with 49 

minutes on the fastest route to the airport. Towards shedding more light on the airfreight catchment of 

airports, it is proposed that research be conducted on identifying airfreight-related logistics firms and 

analysing factors that influence their location at different areas of the metropolitan area.  

Keywords: airfreight catchment, Cape metropolitan area, Cape Town International Airport, logistics, 

network analysis 

 

SPATIAL CORRELATION BETWEEN WETLANDS AND GULLY EROSION IN THE NTABELANGA 
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Wetlands are one of the most valuable and biologically diverse ecosystems; however, they continue to 

decline in quality. The wetlands in South Africa have been subject to high levels of modification, despite 

their economical and biological value. Likewise, several wetlands in the Ntabelanga Dam Catchment in 

the Eastern Cape Province have been subjected to modification, being especially susceptible to the 

widespread gully erosion due to overgrazing, because the catchment consists of duplex soils that are 

highly erodible. Although some wetlands in the catchment are still intact, it is proposed that they are 

highly susceptible to erosion due to the erodible nature of wetland soils that are prone to the 

development of gully erosion. A gap has been identified to include the erosional status (degree of gully 

erosion) of wetlands for various identified wetlands categories: not gullied, threatened and gullied, and 

in spatial correlation to land use – soil associations. In this context, the research aim is to determine the 

spatial correlation between wetland and gully erosion in the Ntabelanga Dam Catchment, Eastern Cape 

Province and estimate the sediment yield and buffer capacity of all the various wetland categories, for 

wetlands that are downstream of gully erosion. Wetland rehabilitation options can therefore be targeted 

to threatened or slightly gullied wetlands because of these wetlands having both a sediment yield 

potential and buffer capacity.  

Keywords: wetland erosion, erosion status, gully erosion, wetland rehabilitation 
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Sub-Antarctic Marion Island’s glacial history has acted as a control for the development of many abiotic 

terrestrial processes and the colonisation and distribution of biotic species found on the island today. 

Recent advancement towards an improved understanding in the nature of the island’s glacial history 

has been made in constraining the temporal limits of the last deglaciation. Reconstructions of the spatial 

character of the island’s glaciations have been developed but have not yet been revised since the 

availability of a comprehensive spatial database of the island’s glacial geomorphology nor since 

exposure ages have suggested an earlier deglaciation than previously accepted for Marion Island. In 
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this paper we provide a revised reconstruction of the island’s palaeo-ice extent by using a 

geomorphology-based approach to delineate palaeo-ice margins and demarcate possible glacial 

basins. The model presented here provides the needed spatial context for future studies on the 

variations in the distribution of species (e.g., micro-organisms and plant species) and abiotic processes 

and forms (e.g., soil development and periglacial landforms). In addition, it highlights areas which 

require improved geophysical assessments to produce a more complete island-scale reconstruction 

(e.g., the west coast). 

Keywords: Marion Island, palaeo-ice extent, spatial reconstruction, last glaciation, glacial 

geomorphology 

 

THE STATUS OF URBAN HERITAGE CONSERVATION: COMPETENCY OF LOCAL 

GOVERNMENT IN THE WESTERN CAPE PROVINCE  

Buchanan, L.J. 
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This paper investigates the capability and competency of local municipalities (LMs) in the Western Cape 

and assesses their ability to manage local (Grade III) built heritage resources within their jurisdiction. 

The National Heritage Resources Act (NHRA) (1999) makes provision for each level of government to 

exercise authority over its respective heritage resources. Donaldson (2005) anticipated that the 

Provincial Heritage Resources Authority (PHRA) was likely to come under pressure soon owing to the 

fact of increasing number of built heritage resources as the PHRA is currently responsible for both 

Grades II and III built heritage resources within the province.  

A comprehensive literature review was undertaken pertaining to cultural heritage conservation and 

applicable national laws, provincial legislation and local regulations were studied. All LMs in the Western 

Cape were identified and invited to participate in this study. Representatives of LMs were selected on 

position and knowledge of heritage resources in their jurisdiction. Data collection was done by a means 

of a questionnaire survey. The research findings were analysed, tabulated, and described. A map was 

created from some of the research findings.  

Jackson, Mofutsanyana & Mlungwana (2019) indicated that two local governments were granted partial 

competency by the PHRA. However, findings from this research show that in addition to these two 

identified local governments, several LMs are likely to be eligible for competency by making suitable 

modifications to their current heritage conservation practices. Furthermore, these findings are crucial 

as several LMs would be able to gain control over their Grade III built heritage resources therefore 

alleviate pressure on the PHRA.  

Keywords: heritage conservation, local heritage resource, local municipality, competency, Heritage 

Western Cape 

 

STILL DIVIDED AND APART – PRETORIA-TSHWANE THREE DECADES AFTER APARTHEID 

Horn, A. 
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The presentation introduces the chapter entitled Pretoria-Tshwane: Past, Present and Future Urban 

Changes in the book South African Urban Change Three Decades After Apartheid (edited by Lemon, 
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A., Donaldson R., and Visser G. and published by Springer). It is in part a reflection on the hesitant 

forecasts made by various sources on the future of post-apartheid Pretoria. In the early 1990s the 

challenges that faced larger Pretoria were well-documented: Social and spatial segregation in the core 

area (Pretoria of old) and the dislocation of the Bophuthatshwana and KwaNdebele homeland border 

towns. The present chapter is divided into three sections. The first part provides a review and update 

of the geographical history of the city. This includes previously unpublished evidence on the 

fragmentation and attempted consolidation of the city. The second part of the chapter is empirical in 

nature and comments on contemporary urban processes in action in the locale. Social, ethnic, and 

economic trends are also analysed within a geographical context. The final part of the chapter 

represents a critique of the incohesive outcome of local development planning and management since 

2000. The outline of the city imitates a gaping mouth with a neglected northwest homeland/provincial 

border region and the core city to the south. The solution to the challenges of the city is beyond the 

capacity of a mere developmental local government. A forecast on the future growth of the city is 

presented and a few suggestions on how to manage it are made.  

      
Figures from: Horn A. (2021) Pretoria-Tshwane: Past, Present and Future Urban Changes. In: Lemon A., Donaldson R., Visser G. (eds) South 

African Urban Change Three Decades After Apartheid. GeoJournal Library. Springer, Cham. https://doi.org/10.1007/978-3-030-73073-4_5 

Keywords: Pretoria-Tshwane, post-apartheid, urban change, book chapter 
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Existing knowledge points to the fact that informal settlements are predominantly located in marginal 

areas which are prone to hazards such as landslides and floods. In most cases, this notion is based on 

observations made in a selected few informal settlements. Whether this perception is indeed supported 

by data remains largely unknown. This study investigated whether the informal settlements in Durban 

predominantly occur in marginal areas characterised by high flood or landslide risk. It specifically 

explored Digital Elevation Model (DEM)-derived elevation, slope, and Stream Power Index (SPI) in the 

informal settlements areas to assess whether they indeed are in marginal areas. Results show that 
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~30% of the informal settlements occur in flood-prone areas while the remaining 60% occur at elevation 

>100 m which is considered safe. In addition, the informal settlement hot spot areas also occur at 

elevation >100 m. Further results suggest that ~36% of the informal settlement area is prone to 

landslides while the remaining two thirds is safe. Similarly, results from the analysis of SPI suggest that 

a smaller area in the informal settlements is prone to landslides. Contrary to existing knowledge, these 

results suggest that the informal settlements in Durban may not be predominantly located in marginal 

areas. Significantly more areas in the informal settlements occur in areas classified as safe from floods 

and landslides. These results may be used by individuals or organisations to focus their effort on high-

risk areas when managing floods and landslides.  

Keywords: Digital Elevation Model (DEM), Geographic Information Science (GIS), informal settlements, 

slope, Stream Power Index (SPI) 
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REGION OF SOUTHEASTERN AFRICA  

Mbhamali, T.W. 1, * & Mbatha, N.B. 2 

1Department of Geography, University of South Africa, Florida, 1709, South Africa 

2Department of Geography, University of Zululand, KwaDlangezwa, 3886, South Africa 

* mbhamtw@unisa.ac.za 

The study explored the statistical links between climate variables and indices and sugarcane yield using 

the time series analysis. Climate datasets derives from Koninklijk Nederlands Meteorologisch Instituut 

climate explorer and extracted from 1970-2016. The main datasets are version 8 of the Global 

Precipitation Climatology Centre rainfall, version 4 of the Climatic Research Unit (University of East 

Anglia) temperature, Southern Oscillation Index, Sea Surface Temperature patterns and Sea Level 

Pressure datasets. The statistical analysis was performed through scientific programming by following 

the R procedures. The methods employed are Mann-Kendall test for trend detection, Pearson 

correlation and Multi-variate Linear Regression time series analysis for exploring the degree of 

association and its extent between climatic variables and indices and sugarcane yield. Annual 

sugarcane yield has been decreasing since 1980s, partially, due to climate impacts but there are also 

non-climatic influences. The study found a strong relationship between local crop-drivers and the yield 

due to its long-cycle (12-24 months) in contrast to short-lived crops such as maize with a cycle of 3-4 

months. Surface air temperature manifest itself as the main climatic factor for sugarcane production in 

both rainfed and irrigated sugarcane. It is evident from this study - that in rainfed agro-climatic regions, 

soil moisture availability as a function of precipitation in the preceding season is essential for sugarcane 

growth and development, and this accelerates the yield in the upcoming season. Hence, sugarcane 

prediction technique that will incorporate Palmer Drought Severity Index and regional climate indices is 

desired to improve the forecast skill in sugarcane modelling.  

Keywords: climate impacts, sugarcane yield, southeastern Africa  
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The Angolan Highlands is historically inaccessible due to the civil war between 1975-2002, and 

continued landmine presence in the region. The highlands are hydrologically and ecologically important, 

supporting peatland deposits. Peatlands are carbon rich ecosystems and are the largest terrestrial 

carbon store. We present a first estimate of extent and map of the peatlands in the Angolan Highlands, 

using Google Earth Engine. Our estimate of peatland coverage is 1,634.28 km2, 2.65% of a mapped 

area spanning approximately 61,590 km2. We also provide the relationship between land cover classes 

and common indices such as NDVI, NDWI and topographic data. The results reveal that these 

peatlands are highly variable in terms of vegetation cover, standing water occurrence, elevation, and 

slope. Radiocarbon dating of peatland cores sampled under the Okavango Wilderness Project reveal 

that the riparian peatland has two stages of peatland growth (7,100 cal. yr BP and 1100 cal. yr BP), 

controlled mainly by river dynamics and the formation of terraces. Source lake peatland are slightly 

younger and have average maximum age of 890 years cal. BP. The Angolan Highlands ecosystem and 

peatlands are under strain from anthropogenic influence and climate change, making this peatland 

deposit a likely carbon emission source.   

Keywords: peatland, Okavango source waters, remote sensing, classification 
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South Africa is plagued by high levels of unemployment and poverty. To consider alternative socio-

economic measures, the geography of opportunity index is investigated. The methodology is applied in 

a case study to eThekwini. Data was collected from various sources and analysed at a main place level 

(N=197). Data was grouped into the three domains of the opportunity index, namely Jobs and local 

economy, Education, and Community health and civic life. A domain score was calculated for each 

main place and thereafter an overall index score. Exploratory spatial data analysis was also undertaken 

and included a Local Moran’s I analysis to identify spatial clusters and outliers. It is expected that the 

findings will show spatial clusters of opportunity within the eThekwini metro. Outliers will typically include 

areas of high population density and high unemployment. Data from banking institutions could not be 

obtained and that could skew the outcome. It is suggested that other indicators like the number of fast-

food outlets and filling stations per main place could render a more accurate measure for the Jobs and 

local economy domain.  

Keywords: GIS, geography of opportunity, spatial analysis, Local Moran's I  
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Spatial citizenship and Geography education have a common goal: to create learners who are well-

informed citizens, capable of taking part in responsible decision-making processes. A spatial citizen is 

a participatory and emancipated individual with a deeper understanding of geography and geographic 
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perspectives. This is a citizen who can take part in society through the critical use of geospatial 

technologies such as GIS, web apps, digital maps, and globes. 

Geography educators can create the next generation of spatial citizens by teaching learners to 

participate in society through various technologies. Learning geospatial technologies produces active 

lifelong learners and researchers who, using their reasoning skills, can engage dynamically with their 

socio-political and physical environment. Using the principles of action science, we present a community 

engagement project that supports teachers in their work towards producing engaged spatial citizens. 

From miniSASS to understanding transparent participation processes, this community engagement 

project aims to support educators in developing this essential skill with their learners. 

Keywords: spatial citizenship, geography education, community engagement 
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Coal-fired power stations are sources for potentially harmful atmospheric emissions and depositions 

within the environment. In South Africa, they are concentrated within the Mpumalanga province, with 

some emitted contaminants transported to more distal locations, including Lesotho. Published literature 

shows that power stations in Mpumalanga came into effect ~1960 AD. Naturally accumulating archives 

(lake sediments) and diatoms (Bacillariophyceae) are related to contemporary autecological data, 

providing baseline information of biologically significant pollutant values, over a temporal scale. 

Sediment cores were collected from Lake Chrissie (Mpumalanga) in relative proximity to these pollution 

sources and the remote mountain lake Letšeng-la-Letsie (Lesotho); where deposited pollutants are 

often solely atmospherically derived. Lake Chrissie (~1960 AD) is described as a nutrient rich, 

organically polluted eutrophic system, which changes to hyper-eutrophic and with critical levels of 

industrial pollution from ~1970 AD to ~2000 AD; as inferred from increased abundances of Cyclotella 

meneghiania and Fragilaria fasciculata, respectively. Letšeng-la-Letsie reveals a nutrient rich 

(Aulacoseira granulata), eutrophic system of strongly polluted conditions (Navicula trivialis) between 

~1930 AD to ~2000 AD. Fragilaria famelica which strongly signifies nutrient enrichment was found 

abundant in both systems over these periods. Published records reveal periods of increased 

contamination from ~1970 AD in Letšeng-la-Letsie.  

Keywords: algae, diatoms, coal-combustion, pollution deposition, southern Africa 
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Extreme cold events (“cold waves”) have disastrous impacts on the ecosystem and human health. 

Evidence shows that these events will still occur under current increasing mean temperatures. Little 

research has been done on extreme cold events, especially in developing countries such as South 

Africa. These events pose a significant threat due to the low adaptive capacity; urgent development 

needs and relatively inadequate infrastructure in South Africa. This study presents annual and seasonal, 

spatial, and temporal trend analyses of extreme cold temperature events for the period 1960–2016. We 

apply the World Meteorological Organisation Commission for Climatology and Indices Expert Team on 

Sector-Specific Climate Indices (ET-SCI) to South Africa for the first time, with comparison to the World 

Meteorological Organisation Expert Team on Climate Change Detection (ETCCDI) indices previously 

used in South Africa. The extreme cold indices are calculated using the RClimDex and ClimPACT, 

respectively. Trends were calculated using the non-parametric Mann-Kendall test, Spearman Rank 

Correlation Coefficient and Sen's slope estimates. A decreasing trend is found for annual cold spell 

duration and cold wave frequency, at rates of 0.10 days.day−1 and 0.02 events.day−1, respectively. 

Seasonally, coldest day temperatures increased in autumn, with increases of 0.02°C.day−1 for the 

period 1960–2016. Regionally, increasing trends in annual cold spell duration days were evident in 

stations located in the Western Cape, Eastern Cape, North-West Provinces, at a rate of 0.03 

days.day−1. Increasing trends in cold waves were observed for stations in the Northern Cape, Gauteng, 

KwaZulu-Natal, and the Eastern Cape Provinces, at a rate of 0.01 events.day−1. These results 

contribute to the awareness and recognition of the incidence and duration of cold extreme events in 

South Africa, seeing that studies suggest that anomalously cold events may persist in a warming world. 

Keywords: cold waves, ETCCDI, ET-SCI, Extreme cold events, Mann-Kendall test, Sen's slope 

 

UNDERSTANDING THE ROLE OF MOBILE PHONE AND INTERNET CONNECTIVITY IN RURAL 

AGRICULTURE WITHIN SUB SAHARAN AFRICA  

Ngie, A. 

Unit for Environmental Science and Management, CCAQI: School of Geo-and Spatial Sciences, 

Faculty of Natural and Agricultural Sciences, Vanderbijlpark Campus, North – West University, South 

Africa 

adeline.ngie@nwu.ac.za 

Sub-Saharan Africa (SSA) has 63% of its human population residing in rural areas and undoubtedly 

dependent on agricultural activities for their livelihood. The continuous transformational strides in 

agronomy as well as recent information communication technologies (ICT) innovations (mobile phones 

and internet) have contributed to increased agricultural productivity amidst growing climatic challenges 

against it. The role of ICTs in promoting agricultural productivity has been defined in bridging information 

gap to farmers in planning, planting, management, and marketing of products for adequate pricing. The 

fast-growing number of users of these technologies especially in SSA with currently 80% mobile 

subscription rates and 43% internet connectivity could literally be interpreted as positive transformation 

in rural agriculture. This study then sought to assess the actual progress and challenges in this domain 

for a possible way forward in fostering the integration of these technologies into rural agricultural 

activities within SSA. Through a thorough review the results indicated the use of these technologies in 

agricultural activities within the region has complemented the work of agricultural extension officers with 

information reaching farmers faster than before. However, there have been quite a few challenges 

among which high cost of connecting to the internet as well as the availability of relevant information 

and literacy levels of these farmers stand out. Hence, technological innovation transfer in this region 

and sector must take a participatory-based approach involving farmers and the various experts to 
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establish what is relevant and applicable within specific communities for the enhancement of agricultural 

productivity.  

Keywords: ICT, SSA, rural, agriculture, productivity 

 

USING CASE STUDIES TO BRING RELEVANCE TO REMOTE SENSING CURRICULA IN SOUTH 

AFRICAN TERTIARY EDUCATION 

Meiklejohn, I. 

Geography Department, Rhodes University, Makhanda, South Africa 6140 

i.meiklejohn@ru.ac.za 

Much of the global training in GIS and Remote Sensing is derived from Northern Hemisphere case 

studies. Large corporations and institutions that develop GIS and Remote Sensing software and 

applications naturally utilise data and examples that are familiar to them. To make coursework relevant 

and appropriate to South African students, a case-study approach was adopted to teach the practical 

components of a Remote Sensing curriculum. The subject is taught at a third-year level after a GIS 

module, and the same software utilised for both components. Southern Africa, with a large proportion 

of cloud-free weather, is a good location for obtaining clear imagery. 

The entire practical component of the course uses local imagery to teach the critical elements of a 

Remote Sensing Curriculum, namely the nature of satellite imagery, image preparation, image 

compilation, image classification and analysing remotely sensed data. In each case, an event or a 

topical issue forms the basis for a practical exercise. Examples are landcover classification, fire 

management, land occupations, vegetation analyses, urban expansion and densification, urban heat 

islands, and the loss of natural habitats, amongst numerous others. 

In an effort to remove the stressful component of learning to master the software, practical are pre-

recorded for students to follow a blended learning approach. The curriculum is also structured to cover 

academic principles and then to undertake practical applications of those concepts. 

 

USING GEOSPATIAL INFORMATION SYSTEMS TO TYPE RIVER ECOSYSTEMS IN THE SADC 

Xakayi, Z.P.1, *, van Deventer, H.1,2, Smith-Adao, L.2 & Hansen, C.D.1 

1Department of Geography, Geoinformatics, and Meteorology, University of Pretoria, South Africa 

2Council for Scientific & Industrial Research (CSIR), South Africa 

* Zeighxakayi@gmail.com 

River ecosystems and the biodiversity they support compromise a valuable natural resource, with 

economic, aesthetic, spiritual, cultural, and recreational value. Water security, in turn, is essential for 

human wellbeing and livelihoods. Healthy ecosystems improve landscape resilience by reducing 

vulnerability and provide cost-effective natural buffers to climate change. Information on the exact 

quantity, quality, and biodiversity of freshwater ecosystem types of Africa is incomplete, yet such 

ecosystems are important due to high ecosystem level diversity. Moreover, there are data limitations in 

the Southern African Development Community (SADC) area when it comes to biodiversity conservation, 

such as insufficient biodiversity monitoring and inventories. Improved decision making for river 

ecosystem types in the SADC thus relates to the spatial typing of river ecosystem types, which can be 

achieved using – geospatial resources. 
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GIS is used to type the river ecosystem types of the SADC. Here, the study area includes all tertiary 

basins covering the SADC countries. SADC river lines data from the HydroAtlas extracted and used to 

classify the river types. The attributes for freshwater ecoregions, flow categories and longitudinal slope 

categories are assigned based on the majority of the area of overlap for each river reach.  

Draft results will be presented at the conference showing the percentage of each type per catchment 

level. This product ultimately aims to inform planning and policy for the development and management 

of the region’s water resources, and the management of transboundary watercourse systems. 

Keywords: freshwater ecoregions, flow types, geomorphic zones, biodiversity 

 

USING REMOTE SENSING TO ASSESS PLANT HEALTH AND DROUGHT RESPONSE IN GAME 

RESERVES AND ADJACENT FARMLAND OVER TIME IN THE EASTERN CAPE, SOUTH AFRICA 

Wesson, C.F. 

Geosciences, Nelson Mandela University, South Africa. 

s216882419@mandela.ac.za 

The aim of the study described in this article was to investigate the vegetation health and drought 

response of naturally occurring Albany thicket and neighbouring farmland vegetation, that appears in 

an area of the Eastern Cape, South Africa. Google Earth Engine was used to manipulate Landsat 5, 7 

and 8 datasets to produce a 30-year temporal dataset, after which the normalized difference vegetation 

index (NDVI) and the normalized difference water index (NDWI) were then applied to create a time 

series analysis. The Mann-Kendall and Spearman correlation statistical tests were used on the time 

series to observe trends and correlations between the NDVI and the NDWI datasets. The Spearman 

correlation test results showed that there were high correlations between the NDVI and the NDWI 

datasets (all above 0.805). Furthermore, the Man-Kendall test showed that all the datasets had 

positively increasing trends, while the NDVI datasets all had monotonic positive trends. Large 

differences in the NDVI and the NDWI were seen for the different vegetation types during times of 

drought, and farmland was the most severely affected with an average of 19% decrease in the NDVI 

and an average of 71% decrease in the NDWI.  

Keywords: NDVI, NDWI, time series analysis, Mann-Kendall test, Spearman correlation test, Landsat 

 

VISUAL STREET ART AND GRAFFITI IN SOUTH AFRICA  

Viljoen, V.A.* & Spocter, M. 
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Street art is a prominent feature of contemporary urban cityscapes. It is by no means a new 

phenomenon – over 8 000 cases of ancient graffiti are in Pompeii. What has changed, are the urban 

processes in which street art is situated. Locales such as South Africa offer a rich heritage of street art, 

where this controversial phenomenon has been subject to both veneration and condemnation by its 

diverse audience, which ranges from law enforcement to the media to property owners and to the public. 

In its interactions with public space, street art has been demonstrated to promote tourism and help to 

uplift communities. Moreover, it has permeated the realm of social (and geo-social) media, so allowing 

for insights into new complex linkages between the urban sphere and its inhabitants. Conversely, it has 

been censured as being nothing more than vandalism. The nuances of the value and disadvantages of 

street art are highly complex and dynamic in nature, so that only recently has comprehensive 
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investigation into the urban processes which surround it, such as gentrification, commodification, and 

urban control, been undertaken in the distinctive South African cityscapes. This paper explores the 

existing literature on street art and graffiti and the themes that have emerged which are vital to 

developers, planners, institutions and governments for better management and preservation of this 

complex urban art resource and its authentic historical and cultural landscapes. 

Keywords: gentrification, geo-social media, graffiti, street art, urban geography, urban imaginaries 

 

WALKABILITY AS AN URBAN RESILIENCE STRATEGY IN INFORMAL SETTLEMENTS OF 
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3Department of Geography Bindura University of Science Education, Zimbabwe 

4School of Social Science, University of KwaZulu-Natal, South Africa 

5Department of Architecture, Planning and Real Estate, University of Zimbabwe 

* vachitongo@gmail.com 

The study assesses the nexus between urban resilience and walkability. Little is known about the 

resilience of this concept in informal settlements of Durban. Centroids of all the informal settlements 

located in the Durban metropolitan area were digitised on very high spatial resolution images on google 

earth (www.googleearth.com). All the 210 informal settlements were detected. Data on the location of 

education facilities, health facilities and shopping malls was extracted from open street maps as a 

shapefile. The distance of places from the nearest education facility, health facility and shopping malls 

was computed using the Euclidian distance calculation algorithm. Later, the distance of each informal 

settlement to each of these three services was extracted using overlay analysis. Distances from informal 

settlements to education facilities, health facilities and shopping malls were compared using analysis 

of variance (ANOVA) and significance inferred at the alpha level of 0.05. A desk review complemented 

the study. Results show that on average, people from informal settlements travel 2.7 km to the nearest 

health facility, 1.5 km to nearest education facility whilst, they travel an average of 2.0 km to the nearest 

shopping mall. The problem is exacerbated by limited accessibility associated with location of the 

informal settlements. The researcher concluded that walkability in informal settlements of Durban is 

affected by distance, crime, and the mountainous terrain. Therefore, the paper recommends adapting 

the Neighbourhood Environment Walkability Scale to make walkable environments, safe and resilient. 

Keywords: walkability, pedestrians, nexus, resilience, sustainability 

 

WATER RESOURCE PROTECTION, RIVER RESTORATION AND THE ILLUSIVE REFERENCE 

CONDITION 

Rowntree, K. 
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The South African National Water Act (RSA 1998) fosters the protection of water resources through a 

Water Resource Classification system that incorporates the Present Ecological State (PES) of 

ecosystem components, which is assessed relative to a Reference Condition, i.e., the natural or 
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predevelopment state. The Reference Condition is also commonly used as a benchmark for river 

restoration. Geomorphology is a key ecosystem driver but separating anthropogenic from natural 

drivers of channel change can be challenging. Three African examples are given to demonstrate the 

problems inherent in ascribing channel change to anthropogenic causes. The Bell River in the Eastern 

Cape of South Africa is an example where channel change over the last 100 years can be attributed 

largely to anthropogenic causes and a Reference Condition can be identified. A different scenario is 

presented for the Kruger National Park where rivers undergo cyclical changes in response to droughts 

and floods. Observed shifts in channel form are therefore a natural process and the reference condition 

needs to encompass this dynamism. The third example is from the Mara River, Kenya, where channel 

incision into a former floodplain is explained by a sequence of climatic changes since the Little Ice Age. 

Given the continued adjustment of a transformed channel due to natural causes, deriving a reference 

condition against which to assess the PES is problematic. In conclusion, implications for assessing 

ecosystem stability and assigning a Reference Condition to guide restoration are discussed.  

Keywords: geomorphology, water resource protection, restoration, reference condition, channel change 

 

WETLANDS AS SEDIMENT SINKS: CONTEXTUALIZING CONTEMPORARY PROCESSES OF 

EROSION AND DEPOSITION WITHIN VALLEY-BOTTOM WETLANDS AND MEANDERING RIVER 
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Grenfell, S.E.1,*, van der Waal, B.2, Wiener, K.D.1, Pakati, S.2, Schlegel, P.2, de Villiers, Z.O.1, de 

Freitas, C. 1 & Ngangelizwe, S.1 

1Geography & Environmental Studies, Stellenbosch University, South Africa 

2Geography Department, Rhodes University, South Africa 

* sgrenfell@sun.ac.za 

Wetlands linked to drainage lines are widely regarded as sediment sinks that may improve downstream 

water quality by reducing turbidity or removing sediment and attached nutrients or toxicants. The ability 

of a wetland to perform sediment trapping as an ecosystem service may be estimated using the rapid-

assessment technique, WET-Ecoservices, and is typically based on a range of factors. These include 

the size of the catchment, the wetland’s connectivity to the catchment via the stream network, the 

pattern of low flows within the wetland, the occurrence of depressions, the extent of vegetation cover, 

the vegetation structure, and the character of lateral slopes and flows. 

Using a combination of event- and seasonal-scale monitoring studies, sedimentological profiles, 

geochronology, modelling and spatial analysis, we present an early view of sediment trapping dynamics 

within wetlands. We focus on South Africa’s most commonly recognised wetland types, valley-bottoms 

and meandering river floodplains, and attempt to provide insights into properties that are considered 

important with regards to wetland effectiveness in ecosystem delivery. Further, given the super-

elevation of the sub-continent, and the lack of geological accommodation space, we consider the 

balance between erosion and deposition that characterizes wetlands located on drainage lines, and 

consider the implications of this geomorphic setting for long-term sediment storage and legacy 

sediment. 

Keywords: wetlands, sediment trapping, connectivity 

 

mailto:sgrenfell@sun.ac.za


 
 

Abstracts SSAG-SAAG Conference 2021  Page | 81 

WHERE IS THE STRATIGRAPHIC EVIDENCE FOR THE START OF THE ANTHROPOCENE IN 

SOUTHERN AFRICA? 

Curtis, C.J. 1, *, Rose, N.L.2, Turner, S.D. 2 & Unger, L.E.2 

1GEMES, University of Johannesburg, South Africa 

2ECRC, University College London, UK Chris Curtis 

* cjcurtis@uj.ac.za 

The term “Anthropocene” is widely accepted to represent the current period of unprecedented human 

impacts on ecosystems and the environment, to the extent that human activities have become a global 

geological force. However, there are still debates over its precise definition, in terms of when it began 

and the most appropriate stratigraphic markers. Proposed starting points of the Anthropocene Epoch 

have ranged from the development of intensive agriculture several thousand years ago, through the 

Industrial Revolution of the 19th Century, to the Great Acceleration during the second half of the 20th 

Century. A process to formally ratify the proposed Anthropocene Epoch is ongoing and involves the 

identification of a stratigraphic succession containing globally isochronous stratigraphic markers (called 

Global Boundary Stratotype Section and Points; GSSP) defining the mid-twentieth century. We 

assessed the currently available stratigraphic evidence for these possible markers of the Anthropocene 

in southern Africa and found that although most proposed markers have been identified in the region, 

the robustly dated, high resolution records required to define the start of the epoch are very sparse. We 

therefore assessed the extent and stratigraphic resolution of a range of potential environmental 

archives. We conclude that a small number of permanent lakes, as well as marine sediments, corals, 

and peats from selected locations in southern Africa could provide the temporal resolution required. 

With sufficient chronological control and multi-proxy analyses, one of these archives could provide a 

key stratotype, connecting global with regional markers, that will prove invaluable for future 

Anthropocene research in the region.  

Keywords: stratigraphy, Anthropocene, palaeoenvironment, palaeolimnology 

 

YOUTH MOBILITY IN A POST-APARTHEID CITY: AN ANALYSIS OF THE USE OF E-HAILING BY 

STUDENTS IN JOHANNESBURG, SOUTH AFRICA  

Fenton, A.L.*, Fitchett, J.M. & Wafer, A. 

School of Geography, Archaeology and Environmental Studies, University of the Witwatersrand 

* annabel.lee.fenton@gmail.com 

‘Cities of the South’ are a site of increasing geographical inquiry, as their complexity and particularity 

has challenged traditional conceptualisations of the urban, emphasising the relationality and social 

production of the city. Mobility is one manifestation of this complexity, with transport in Southern cities 

being synonymous with fragmentation. This is especially true in the context of Johannesburg, a post-

apartheid city designed to exclude the majority, characterised by urban sprawl and car-centric design. 

Uber was introduced in 2013, and Taxify (now Bolt) following in 2016, as ‘e-Hailing apps’ which utilise 

the digital network economy to deliver mobility services. These apps have impacted mobility within 

Johannesburg, especially for the youth who have demands not completely met by public transport. This 

study explores the use of e-Hailing apps among students in Johannesburg, assessing the impact on 

mobility in a South African context. A questionnaire with 82 respondents and five interviews were 

conducted to explore patterns of e-Hailing app use and the opportunity costs involved in decision 

making. The results illustrated that e-Hailing apps are primarily used by students when going out at 

night, and to ‘fill in the gaps’. Furthermore, the findings highlighted that safety and cost are key 
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considerations in this process and create various outcomes depending on societal position and 

preferences. Through these insights, this study contributes to an understanding of youth mobility within 

an African, post-apartheid, city of the South.  

Keywords: Uber, Bolt, e-Hailing, mobility 
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