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MSc/PhD/Post-doc Opportunities at the University of KwaZulu-Natal  
Centre for Water Resources Research  
  
NATIONAL FLOOD STUDIES PROGRAMME 
 

(Note: Limited funding is currently available from research projects funded by the Water Research 
Commission and Royal Academy of Engineering in the UK) 
 
  
Scholarship description  
Many of the techniques and approaches currently used in South Africa to estimate design floods required for the 
design of hydraulic structures are based on methods developed in the 1970s and 1980s and which utilised data 
and computing technology available at the time. With currently available longer periods of records, computing 
power, GIS and national scale databases, the potential exists for updating the methodologies and/or developing 
new approaches to design flood estimation, which could include the potential impacts of climate change on the 
estimation of design floods in South Africa. As a consequence, the South African Committee on Large Dams 
(SANCOLD) and the Water Research Commission (WRC) have initiated a National Flood Studies Programme (NFSP) 
to modernise methods used for flood estimation. The NFSP programme is also supported by the Department of 
Water and Sanitation (DWS) and the South African Roads Agency Limited (SANRAL). 

Current research activities and opportunities include the following: (i) using continuous simulation modelling for 
design flood estimation in South Africa, (ii) updating the SCS-SA model for design flood estimation, (iii) assessing 
the impact of data screening, declining observation networks and poor data quality on the estimation of design 
floods, (iv) synthesizing and assessing the socio-economic impacts of floods in South Africa, (v) updating unit 
hydrograph approaches for design flood estimation in South Africa, and (vi) developing methods for design flood 
estimation in data sparse regions, as typically found in many parts of Africa. 
 
Eligibility  
The successful candidate(s) should be motivated, disciplined and be able to work as a member of an experienced 
research team, as well as to set and meet deadlines. Preferably, the candidate is expected to have at least a BSc 
Engineering degree in an appropriate field, or an Honours degree in Hydrology. Experience in design flood 
estimation, hydrological model development and application, and computer programming knowledge (e.g. 
Python, R, FORTRAN) are advantages. Good proficiency in English, both verbal and written, is also required.  
  
Scholarship package   
Prospective students are encouraged to apply with competitive funding offered, dependant on, inter alia, the remaining 
available budget. The university normally provides remission of fees, one year for fulltime MSc students and three years 
for fulltime PhD student. The candidate is expected to cover accommodation and living expenses, including travel 
to/from the University and any relocation, visa and medical insurance costs, if required.  
  
How to Apply  
E-mail your CV (with at least three traceable references), academic record and a sample of your writing in the form 
of a recent publication or chapter from your Honours/4th year project to Prof. Smithers (smithers@ukzn.ac.za).  
  
Application deadline: 20th December 2019 (or until filled)  Start date: 15th January 2020 
 

mailto:smithers@ukzn.ac.za
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Postdoctoral opportunity at the University of KwaZulu-Natal  
Centre for Water Resources Research in partnership with Centre for Transformative Agricultural and Food 
Systems 
  
A WATER-ENERGY-FOOD NEXUS TOOLKIT (WEF-TOOLS) TO SUPPORT SUSTAINABLE AND INCLUSIVE SOCIO-
ECONOMIC DEVELOPMENT IN WATER SCARCE REGIONS 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
 
Scholarship description  
A Postdoctoral Research Associate is sought to join a consortium of academic partners analysing the water-energy-
food (WEF) nexus in southern Africa (SADC) and the Middle East and North Africa (MENA) regions. Nexus thinking 
in various configurations has become an accepted approach to integrated resource management and sustainable 
development over the past decade. The interaction and trade-offs between achieving SDGs (principally SDGs 2, 6 
and 7) related to securing Water, Energy and Food has resulted in a global focus on the WEF nexus in policy, 
regulatory and development fraternities. However, there is little empirical evidence and few practical tools that 
are available to assess performance of such initiatives. This project aims to address this. This is a full-time 
Postdoctoral position based at the Pietermaritzburg campus of the University of KwaZulu-Natal.  
  
Eligibility  
The project is seeking a creative, self-motivated, and energetic post-doctoral fellow to coordinate various aspects 
of, and be trained for a leadership position in the field. 

• Eligible fields of expertise include agricultural and/or hydrological modelling, numerical methods and/or 
geospatial data analysis training in any of the following areas: hydrology/water, environmental systems 
analysis, environmental engineering, energy assessment, and ecosystem services evaluation. 

• Skills sought include strong numerical skills; modelling, data visualization geospatial analysis (GIS); ability 
to write clearly, including technical reports & peer-reviewed scientific publications; presentation skills for 
internal team meetings and scientific conferences; capacity to participate in team-based research and 
lead various aspects of the work, including project management. 

• Ability to interact and help mentor undergraduate and postgraduate students affiliated with the project 
will be critical to the duties. The candidate must be prepared and willing to undertake field work and thus, 
a valid driver’s licence (with appropriate driving experience) is a prerequisite. Proficiency in English, both 
verbal and written, is also required.  

  
Scholarship package   
A competitive stipend will be offered to the successful candidate. The candidate will be expected to find private 
accommodation and cover all living expenses including travel to/from the University out of this funding. However, all project-
related expenses, including field monitoring equipment as well as travel to/from the University to the experimental site will  
be covered by the project.  

  
How to Apply  
Prospective candidates should have completed a PhD by the time of appointment in an appropriate field of study, or specialty, 
from an accredited institution in project-related fields. Email your letter of application (that provides detailed information on 
how you meet the requirements for the position), comprehensive CV (with at least three traceable references), certified 
copies of relevant qualifications and a sample of your writing in the form of two recent publications to Dr. Tafadzwa 
Mabhaudhi (mabhaudhi@ukzn.ac.za).  

  
Application deadline: 20th December 2019 (or until filled)  Start date: 15th January 2020 

mailto:mabhaudhi@ukzn.ac.za
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MSc Opportunities at the University of KwaZulu-Natal  
Centre for Water Resources Research  
  
WATER USE AND YIELD OF INDIGENOUS ROOT AND TUBER FOOD CROPS 
  

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
 
Scholarship description  
The research involves the measurement of water use, crop growth and yield of indigenous root and tuber crops 
with particular focus on crops such as cassava, sweet potato, potato, yams and edible aroids (e.g. taro and tannia). 
Field work will mainly be conducted at a well-established research site (Swayimane near Wartburg). Research 
undertaken by the candidate will be used to validate both a hydrological model and a crop yield model. There is a 
wide scope of research required, which allows the candidate to choose a particular topic of interest to focus on. 
This is a full-time MSc position based at the Pietermaritzburg campus of the University of KwaZulu-Natal.  
  
Eligibility  
The successful candidate should be driven, disciplined and be able to work as a member of an experienced 
research team, as well as to set and meet deadlines. The candidate is expected to have an Honours degree (or 
equivalent 4-year degree) in crop science, agronomy, hydrology, or a related environmental science. Experience 
in agricultural and/or hydrological modelling would be advantage. The candidate must be prepared and willing to 
undertake field work and thus, a valid driver’s licence (with appropriate driving experience) is a prerequisite. 
Proficiency in English, both verbal and written, is also required. No candidates over the age of 35 will be 
considered. 
  
Scholarship package   
Prospective MSc students are encouraged to apply with competitive funding offered, but dependant on, inter alia, the 
available budget and other project resources. The candidate will be expected to find private accommodation and 
cover all living expenses including travel to/from the University out of this funding. However, all project-related 
expenses, including field monitoring equipment as well as travel to/from the University to the experimental site will be 
covered by the project.  
  
How to Apply  
Email your CV (with at least three traceable references), academic record and a sample of your writing in the form 

of a recent publication or chapter from your Honours/4th year project to Mr. Richard Kunz (kunzr@ukzn.ac.za).  
  
Application deadline: 20th December 2019 (or until filled)  Start date: 15th January 2020 
 
  

mailto:kunzr@ukzn.ac.za
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MSc Opportunities at the University of KwaZulu-Natal  
Centre for Water Resources Research  
  
WATER RESOURCE ASSESSMENT DATASETS AND DATA TOOLS 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
  
Scholarship description  
The research primarily involves the collation of national scale base datasets (e.g. climate, soil and land use) for 
application in water resource related modelling assessments. In addition, a collection of tools will be developed 
to extract and process information from these base datasets to facilitate the configuration of hydrological (e.g. 
ACRU; SCS-SA) and agricultural (e.g. AquaCrop; DSSAT; SAPWAT) simulation models. An important outcome of the 
project is a 20-year extension of the quinary sub-catchments climate database. MSc studies are therefore required 
to demonstrate the application of the base datasets as well as the usefulness of the data extraction and model 
configuration tools. For example, the value of extending the quinary climate database from 1999 to 2018/19 needs 
to be demonstrated through applied hydrological and agricultural modelling studies. The value of these datasets 
and tools in assisting South Africa in reporting on progress made in meeting specific Sustainable Development 
Goals (or SDGs) also needs to be assessed. 
 
Eligibility  
The successful candidate should be driven, disciplined and be able to work as a member of an experienced 
research team, as well as to set and meet deadlines. Preferably, the candidate is expected to have an Honours 
degree (or equivalent 4-year degree) in crop science, agronomy, hydrology or computer science. Ideally, previous 
experience in agricultural and/or hydrological modelling would be advantage, as well as programming knowledge 
(Python, R, Ruby, Java, C#, FORTRAN). Proficiency in English, both verbal and written, is also required.  
  
Scholarship package   
Prospective MSc students are encouraged to apply. Competitive funding is offered, but dependent on, inter alia, the 
available budget and other project resources. The candidate is expected to cover accommodation and living 
expenses, including travel to/from the University out of this funding. However, all project-related expenses will be 
covered by the project. 
  
How to Apply  
Email your CV (with at least three traceable references), academic record and a sample of your writing in the form 

of a recent publication or chapter from your Honours/4th year project to Mr. Richard Kunz (kunzr@ukzn.ac.za) or 
Dr. David Clark (clarkd@ukzn.ac.za).  
  
Application deadline: 20th December 2019 (or until filled)  Start date: 15th January 2020 
  

mailto:kunzr@ukzn.ac.za
mailto:clarkd@ukzn.ac.za
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MSc/PhD Opportunities at the University of KwaZulu-Natal  
Centre for Water Resources Research  
  
WATER RESOURCES ACCOUNTING 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
  
Scholarship description  

With the increasing scarcity of water, reliable information on water availability and use is a necessary 
input to water policies that aim to provide equitable and sustainable use and to the efficient 
management of the water resource. Agriculture is the largest water user worldwide, so it is important 
that accurate information on agricultural water use and return flows is available for water resource 
planning and management.  Urban water users in a catchment can require a high gross abstraction at 
a high assurance of supply, but return a portion of the abstracted water, albeit potentially with a lower 
quality.  Ecological infrastructure provided by healthy catchments is an alternative to built water 
infrastructure and these services need to be quantified and better understood Water resource accounts 
aim to show water inflows, outflows, storage and depletion within a catchment. To produce these 
accounts, an integrated data and water resource modelling system needs to be able to compute the 
water balance and distinguish between different components, i.e. green and blue water, between 
beneficial consumption, non-beneficial consumption, between recoverable fraction and non-
recoverable fraction and changes in storage.  In this project there will be further application of a 
methodology for modelling water resource systems to produce water resource accounts and 
investigation of the application of water resource accounts to motivate for investment in ecological 
infrastructure. 
 
Potential areas for research by postgraduate students include: (i) methods for improving remotely 
sensed estimates of catchment rainfall, (ii) improving estimates of irrigation water use, (iii) improving 
estimates of urban water use and return flows, (iv) improving estimates of water stocks in the form of 
dam storage, soil moisture and groundwater, and (v) investigating water related aspects of ecological 
infrastructure. 
 
Eligibility  
The successful candidate should be driven, disciplined and be able to work as a member of a research team, as 
well as to set and meet deadlines. Preferably, the candidate is expected to have an Honours degree (or equivalent 
4-year degree) in hydrology, agricultural engineering or civil engineering. Ideally, previous experience in 
hydrological modelling would be advantage, as well as programming knowledge (Python, R, Java, C#, FORTRAN). 
Proficiency in English, both verbal and written, is also required.  
  
Scholarship package   
There is not currently any student funding available for this research project, but interested students who are interested 
in this research topic are encouraged to seek their own funding with assistance from the principal investigator (David 
Clark - Room 220C Rabie Saunders Building). 
  
How to Apply  
Email your CV (with at least three traceable references), academic record and a sample of your writing in the form 
of a recent publication or chapter from your Honours/4th year project to Dr. David Clark (clarkd@ukzn.ac.za). 
  

mailto:clarkd@ukzn.ac.za
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MSc at the University of KwaZulu-Natal (Two opportunities) 
Centre for Water Resources Research (2020 – 2022) 
 

TOWARDS SUSTAINABLE AND EQUITABLE MANAGEMENT OF WATER RESOURCES: UNDERSTANDING 
THE INTERLINKAGES BETWEEN WATER, ECOSYSTEMS AND SOCIETY THROUGH SPATIAL MAPPING OF 
ECOSYSTEMS SERVICES AND LIVELIHOOD BENEFITS. 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
 
Scholarship description:   
Smallholder communities in the Drakensberg depend on the natural resource base of their lands to sustain 
agriculture, water resources and ecosystem services for their livelihoods and well-being. Climate change, poverty 
and degraded landscapes call for urgent need to implement sustainable management strategies for securing these 
resources. The success of different water, land and natural resource management strategies however vary and are 
highly context-dependent. Sustainable management of water and natural resources that simultaneously promotes 
development is a complex issue and needs to be addressed from various angles simultaneously. This project brings 
together experts from various scientific disciplines (hydrology, ecology and sustainability science), community 
development practitioners and local communities, using a transdisciplinary, participatory approach to develop a 
decision-support framework for sustainable water and natural resources management in the smallholder 
communities in the Drakensberg.  
 
Research envisaged under this project fall within the scope of two themes: 
 

1) Research on changes in rainfall patterns and water quantity over time and to incorporate these 
parameters into spatial distribution of water related ecosystem services across the landscape. This project 
requires knowledge in Hydrology and GIS tools. Academic year 2020-2021 

2) Research on spatial distribution of ecosystem services and livelihoods using an integrated participatory 
mapping approach involving local land users. This project requires experience in working with 
communities and GIS tools. Academic year 2021-2022 

 

Both MSc students are envisaged to work collaboratively with each other, the project partners, and communities 
to create synergy for the project.  

 
Eligibility:   
The successful candidate should be driven, disciplined, be capable to work as a member of a team, and be able to 
set and meet own deadlines. The candidate for theme one is expected to have a background in development 
studies, social science or other related fields. Proficiency in both English and Zulu, both verbal and written, is 
required. The candidate for theme two is expected to have a background in hydrology, environmental science, 
geography, natural resources management, systems ecology or similar. Computer proficiency and familiarity with 
GIS is a must.  
  
Scholarship package:   
Funding is available for 24 months with the completion of an MSc within the specified timeframe as outlined by 
the discipline. MSc funding of R90,000 per annum is commensurate with established rates for the Centre for Water 
Resources Research for the 2020 academic year. 
  
How to Apply:   
Email an expression of interest including your CV (with at least three traceable references), academic record, and 
if applicable a sample of your writing in the form of a recent publication or chapter from an Honours project to Dr. 

Rebecka Henriksson Malinga (MalingaR@ukzn.ac.za). 
  

mailto:MalingaR@ukzn.ac.za
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Hons/MSc Opportunities at the University of KwaZulu-Natal  
Centre for Water Resources Research  
 
THE USE OF REMOTE SENSING AND EARTH OBSERVATION FOR ESTIMATING COMPONENTS  
OF THE WATER CYCLE  
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
  
Scholarship description:  
Remote Sensing and Earth observation technologies for estimating rainfall, ET and soil moisture are fast 
becoming an alternate to conventional methods of measurement due to the larger spatial and temporal 
resolutions.  These datasets offer new opportunities for hydrological modelling, flood and drought prediction, 
water use estimation and decision making for water security in South Africa. However, there is a need for 
validation of these types of datasets. Opportunities exist for research into the broad areas of satellite based 
rainfall and new products, ET and energy balance models as well as remotely sensed soil moisture estimates for 
integration into hydrological models for decision making.   
  
Eligibility:   
The successful candidate(s) should be focussed, disciplined, able to work as a member of a team, and be able to 
set and meet deadlines. Proficiency in English, both verbal and written, is required. An MSc candidate is 
expected to have a BSc (Hons) degree in hydrology/environmental sciences or a BSc Eng degree in a related 
discipline or the Honours candidate is expected to have a BSc degree in hydrology. For funding, candidates need 
to be South African citizens eligible to apply for NRF/SANSA or self-funded students are welcome to apply. There 
is possibility of funding pending the outcome of proposals submitted to WRC and Umgeni Water in 2019.  
  
  
How to Apply:   
Contact Ms. Chetty (chettyk@ukzn.ac.za).    

mailto:chettyk@ukzn.ac.za
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MSc at the University of KwaZulu-Natal (Two opportunities) 
Centre for Water Resources Research (2020 – 2022) 
 
DECONSTRUCTING THE SOCIAL DISPARITY OF WATER GOVERNANCE AND MANAGEMENT TOWARDS A 
TRANSFORMATIONAL AGENDA 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
 
Scholarship description:   
Water provision based on a centralized model of government control guaranteed access to water and sanitation 
services for designated groups. Apartheid planning created inequitable distribution of and access to water and 
sanitation services. As a result, various services exist within a single municipality. Additionally, pressures from 
resource availability bring into question the sustainability of classical engineering infrastructure design. As 
ecological infrastructure provides an alternative solution, it is recognised that technological solutions, must be 
complimented by social interventions with the self determination of communities co-constructing alternative 
scenarios. Using the SEWSAN water and sanitation system computer model, various scenarios will be deliberated 
to facilitate decision making for multi-stakeholder desired outcomes within a municipal catchment.   
 
Research envisaged under this project fall within the scope of two themes: 
 

3) Research on culturally sensitive water and sanitation governance and management arrangements, 
involving both infrastructure (natural and built) and socio-political collaborations, to explore the 
facilitation of alternative scenarios from a community driven perspective. Academic years 2020-2021. 

4) Research on infrastructural arrangements within Msunduzi Municipality to deliberate on various scenarios 
for service delivery in water and sanitation services. This would entail quantitative research on alternative 
water supplies and sanitation options (i.e. ecological infrastructure) and the use of a hydrologic model. 
Academic year 2021-2022. 

 

Both MSc students are envisaged to work collaboratively with each other, the local municipality, and communities 
to create synergy for the project.  

 
Eligibility:   
The successful candidate should be driven, disciplined, be capable to work as a member of a team, and be able to 
set and meet own deadlines. The candidate for theme one is expected to have a background in development 
studies, social science or other related fields. Proficiency in both English and Zulu, both verbal and written, is 
required. The candidate for theme two is expected to have a background in hydrology, computer science, or 
bioresources engineering. Computer proficiency and familiarity with computer simulation models is a must. 
Proficiency in English, both verbal and written, is required. 
  
Scholarship package:   
Funding is available for 24 months with the completion of an MSc within the specified timeframe as outlined by 
the discipline. MSc funding of R90,000 per annum is commensurate with established rates for the Centre for Water 
Resources Research for the 2020 academic year. 
  
How to Apply:   
Email an expression of interest including your CV (with at least three traceable references), academic record, and 
if applicable a sample of your writing in the form of a recent publication or chapter from an Honours project to 

Ms. Susan Risko (217081425@stu.ukzn.ac.za). 
 
Application deadline: 15th February 2020 (or until filled)  Start date: 1st April 2020 
  

mailto:217081425@stu.ukzn.ac.za
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BSc Honours Opportunity at the University of KwaZulu-Natal  
Centre for Water Resources Research  
 
THE APPLICATION OF HYDROLOGICAL STORYLINES TO ASSESS THE IMPACTS OF CLIMATE CHANGE ON 
COMMERCIAL SUGARCANE IN SOUTH AFRICA. 
 

(Note: All funding is tentative and should be finalised by mid-December. Positions can thus only be 
confirmed once the funder has fully agreed to the proposal.) 
 
  
Scholarship description:  
 
Climate change continues to pose a significant threat to South African agricultural production systems, 
including commercial sugarcane. This study will be concerned with conducting an empirical investigation 
into the potential impacts of climate change on commercial sugarcane production in selected 
catchments in South Africa. This will be done by assessing the effects of climate change on fundamental 
hydrological processes and thus, by extension, sugarcane growth and development. The study will 
constitute an evidence-based modelling exercise which will use historical data as input to hydrological 
and crop-growth models (e.g. Aquacrop, DSSAT, CaneSim, etc) to generate projections of key 
hydrological and sugarcane growth parameters. A unique aspect of this study will be to move away from 
the established norm of using downscaled global climate models (GCMs) to model climatic change and 
to introduce Hydrological Storylines as an alternative approach. A Hydrological Storylines approach aims 
to reduce modelling uncertainty by distilling hydrologic projections into a discrete set of quantitative 
parameters that represent key features from the full range of future climate change scenarios. Such an 
approach ensures that only the impacts of climate change on the most relevant hydrological parameters 
which influence sugarcane production will be assessed. This will be a ground-breaking approach into the 
investigation of climate change impacts in South Africa.   
 
Eligibility:  

  
The successful candidate(s) should be focussed, disciplined, able to work as a member of a team, and be 
able to set and meet deadlines. Proficiency in English, both verbal and written, is required. The Honours 
candidate is expected to have a BSc degree in hydrology or equivalent degree. For funding, candidates 
need to be South African citizens eligible to apply for NRF and self-funded students are welcome to 
apply. Funding is guaranteed for this project.  
  
How to Apply:   
Contact Mr. S. Ngcobo (NgcoboS21@ukzn.ac.za) 
 
Application deadline: 20th December 2019 (or until filled) Start date: 03rd February 2020  
 

mailto:NgcoboS21@ukzn.ac.za

