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      ,                                   vital:51998
                        
	      Description:
                          This case study reveals that the written language of a group of Grade 11 isiXhosa first language (L1) learners presents errors which seem to have serious implications for their linguistic competence, performance in their learning, language development and language conservation. These errors include different regular language components, such as grammar, spelling, word division, punctuation, vocabulary, capitalization, syntax and semantics. Additional to these errors are the newly discovered categories of anomalies, such as new lexical items, incomplete words, incorrect word construction, inter-categorical range, multiple deviations and writing inconsistencies. The writing of these learners not only reflects various orthographic errors and inconsistency in their usage of isiXhosa, which translates into language deficiency, but also implies gaps within the education system and its policies, as well as inefficient isiXhosa curriculum design as some of the factors contributing to the existence of these errors. Possible causes of these errors include educational causes; lack of orthographic knowledge and limited reading, socio-cultural causes; interference of other languages and the influence of the media, and attitudinal causes; lack of respect and contempt for the language and lack of learner interest in the language. Adopting a combined mixed method with a predominantly qualitative approach, this study examines errors presented in the writings of Grade 11 isiXhosa L1 learners with a view to establishing the nature and scope of these errors. The key objectives of this study were investigated by means of scientific papers both published and publishable as book chapters, books, dissertations, education policies, online publications and journal articles - both international and accredited journals. Drawing on various conceptual and analytical frameworks (Hymes 1972; Corder 1981), the study scrutinizes the contents and presents observations of the elements and themes that emanate from the eighteen (18) learners’ isiXhosa essays and seven (7) voice-recorded isiXhosa teachers and subject advisers’ interviews which were used as data. Findings reveal that learners struggle to master some language aspects, with their usage reflecting serious deviations from the standard orthography. These findings have serious implications for language teaching and learning as these errors tend to affect the learners’ linguistic competence and performance, language development, as well as language conservation. Also, serious violations of the standard orthographic rules are noticeable; and this observation raises concerns about the fate and sustainability of the language. It is recommended that interventions and strategies be applied in respect of the teaching and learning of isiXhosa in order to maintain its standard orthography, to preserve the language, improve the learning and teaching of the language, maintain communicative competence and facilitate appropriate application of the language in a learning context, especially in speaking and writing.
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                          In the past two decades, there has been increasing pressure for small-scale inland fisheries to play a central role in food and nutrient security for poor communities in South Africa. For decades, South African inland fisheries have focussed on the exploitation of large fish species and generally ignored the exploitation of inland small fish species (SFS). This research aimed to assess the ecology and small-scale fishery potential of the estuarine round-herring, Gilchristella aestuaria. To understand the ecology of G. aestuaria better, morphometric trait analysis and fish condition of populations in relation to environmental variables (salinity, pH, temperature, turbidity and chlorophyll-a) were done. Fish were supplemented with samples acquired from the SAIAB collection facility for 14 sites to cover all the three South African biogeographic regions, stretching from Lake Sibaya (KZN) to the Orange River estuary in the western parts of the country. The morphometric trait analysis showed that G. aestuaria populations can be distinguished based on the trait variation, however there were many overlaps for populations that are interconnected, with distant/ geographically separated populations showing clear differences. Morphometric traits of the G. aestuaria population were significantly different, however there was no strong directional relationship with environmental variables and variation in morphometric traits. However, fish condition as measured by Fulton’s condition (K) and relative weight (Wr) showed variation between populations found in different environments. These differences suggest that these populations must be managed differently if G. aestuaria is to be exploited in managed fisheries. To determine the potential nutrient value of G. aestuaria to the human diet, samples from two freshwater sites and five estuarine sites were analysed for essential macro and micronutrients. The nutrient content of G. aestuaria revealed there is potential for exploitation, as the species has a high macro (protein and fat) and micronutrient composition (calcium, iron and zinc). Mean ± SD of selected nutrients were protein (61.7±5.0 g/100g), fat (20.4±3.7g/ 100g), calcium (3507.5±314.0mg), iron (40.37±14.0mg/ 100g), zinc (22.47±5.6mg/ 100) and vitamin A (37.3±44.4 RAE/ 100g). The nutrient composition of fish collected from freshwater sites was comparable to those collected from estuarine environments. Using the recommended dietary allowances (RDA) from literature, the mass of fish and the number of fish that would provide a minimum amount for each nutrient were calculated. A child would require only 13.4g of dry G. aestuaria or approximately 74 dried fish to meet the daily requirements of zinc. Other minerals such as iron and calcium also showed a similar low weight or number of fish required to meet daily requirements for the different categories. A small number of G. aestuaria are needed to meet RDA for groups (children, adult men, adult women, pregnant women and lactating mothers). A comparison was done for the nutrient composition of G. aestuaria with reference species that are already harvested for human consumption in some African and Asian countries. The protein content of G. aestuaria was comparable to Chisense (Microthrissa moeruensis) and Kapenta Limnothrissa miodon), while the fat composition was more than twice Chisense and Kapenta. Comparing the mineral composition, G. aestuaria had more than three times higher calcium than Mola (Amblypharyngodon mola) and Puti (Puntius sophore). Zinc composition was four times higher than M. moeruensis and L. miodon. Further exploration of the ecology of G. aestuaria was studied using the Sundays River irrigations ponds as a case study that would represent small impoundments across South Africa. Species rank abundance curve and catch per unit effort (CPUE) on the Sundays Irrigation ponds revealed that G. aestuaria dominated numerically and biomass in the Sundays River irrigation ponds. To assess the potential of harvesting G. aestuaria harvesting experiments were conducted using depletion (removal) sampling. Catchweight (kg) ranged from 2.16 (1.03; 3.28) to 61.25 (44.40; 78.09) kg and the estimated biomass from the depletion model ranged from 1.05 to 40.19 kg/ha for September 2019. The depletion model revealed that small impoundments have high biomass per hectare of G. aestuaria ranging from which indicates that the species may not support a commercial fishery but small-scale fisheries. In conclusion, G. aestuaria could become a meaningful contribution to the food and nutrient security of poor communities where available as a food source through small-scale fishery exploitation. The extent of this contribution may depend on its production potential in various regions and environments. More research is however needed to determine the long-term sustainability of harvesting of G aestuaria by looking at how populations respond to harvesting.
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                          The increasing incidences of climate change and its registered negative effects have disturbed the entire world, with the coastal areas being the worst hit. Given the fact that coastal areas are becoming centres of global population settlement. An attempt to explore climate change-related disasters and risks is an important aspect in building communities' adaptation and resilience, especially for the most vulnerable global south. Consequently, climate change adaptation (CCA) and disaster risk reduction (DRR) have become fundamentally linked to offering sustainable solutions to address climate change and related disaster risk problems witnessed frequently in recent years. However, the assessment of synergy between CCA and DRR for coastal areas remains fragmented, vague and limited, especially for Sub-Saharan Africa and thus the need for exploration. Furthermore, the urban populace and planning stakeholders are grappling with the challenges of seeking ways to integrate adaptation measures into human livelihoods and planning systems. Also, considering complex issues inhibiting sustainable planning, for example, poor communication of climate risks affecting coastal areas, little records of hazards disclosure and disaster history, inundation and/or sea level rise etc warranted further investigation. Accordingly, the synergies between CCA and DRR in addressing various climate change-related disaster risks, especially for the coastal areas and cities was explored in this study. To this end, given the complexity of CCA and DRR, trio-theories were adopted, which included Resilience Theory (RT), Social Vulnerability Theory (SVT) and Protective Motivation Theory (PMT) as the study’s theoretical underpinnings using East London Coastal City as a case study. Consequently, a multi-method approach was employed using a review of literature, bibliometric analysis, field survey, geographic information system (GIS), and remote sensing. The first objective reveals that there is a need for convergence and harmonisation of CCA and DRR policy, programme, and practice to improve sustainable planning outcomes. Accordingly, the study proposed the adoption of a problem analysis model (PAM) for place function sustainability and local or community level resilience building. The second objective revealed that the Sendai framework for disaster risk reduction has not been fully operationalised at the local and global scales. However, in South Africa, there are efforts to streamline DRR across manifold sectors through the Integrated Urban Development Framework (IUDF). Therefore, disaster risk managers and climate change adaptation stakeholders at the local level need to embrace the position of the SFDRR to possibly offer sound and sustainable results to the most vulnerable. In addition, a bibliometric analysis on climate change adaptation from 1996 – 2019 highlights the need for more African countries' engagement and cross-collaboration between developing and developed countries in CCA research to advance sustainable solutions and improve resilience. The third objective revealed the need for more awareness, flexibility, and adaptability among stakeholders at various levels as fundamental ingredients for CCA and DRR sustainable planning outcomes. The fourth objective highlighted that floods were recorded as the most predominant hydro-meteorological hazard (n=118, 81.9percent) in the East London, coastal city. Finally, the fifth objective portrayed that many communities, populace, buildings (types), and areas are exposed to flood disaster risks, especially, communities such as Nahoon Park Valley, Sunrise on Sea, Beacon Bay, Buffalo, Gonubie, and East London are among the most vulnerable. The study recommends that early action and warning systems should be adopted, and allocation proper building codes to boost awareness to reduce the potential flood disaster risks. Moreover, the study reveals the significance of local flood disaster risk mapping in advancing CCA and DRR to ensure the implementation of coherent spatial planning for sustainable planning outcomes. The overall lessons learnt from this study are vital in contributing to the attainment of the sustainable development goals (SDGs) such as goal 11: sustainable cities and communities, and goal 13: climate action, including the seven targets and four priorities for action of the Sendai framework at a local level. The study results are deemed critical in guiding city planners, decision-makers, disaster risk managers, local communities among others towards the development of a more resilient coastal community. In general, the study calls for the integration of CCA and DRR initiatives to be premised on PAM for sustainable planning outcomes to achieve sustainable development goals and reduction of fatalities from climate-related disasters.
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                          Pentecostalism has spread rapidly worldwide and continues to do so, thereby generating scholarly interest on how much church growth was attained through marketing. In Zimbabwe, it is evident that marketing communication has become an essential part of church activities to attract the society. In the case of Pentecostal churches, both church and marketing activities are interrelated, as seen through the increased usage of digital communication marketing strategies to attract followers, especially on social media. With effective marketing, people can be attached to a church, in the same way, they would be attached to a brand. In this regard, this study therefore examined whether fundamental marketing principles apply to the marketing of Pentecostal religiosity in Zimbabwe - focusing on how the churches, church services or products, and prophets are marketed. The study also explored how such church marketing attributes to the popularity of these churches and how ultimately the church marketing communication affects society. Theoretically, Pentecostal churches can utilise Porter’s Five Forces, Marketing Communication Mix, and AIDA Model to maintain a favourable marketing standing. With the presence of communication technologies and the media, the applicability of these marketing theories is effortless, hence the marketing of Pentecostal churches has flourished. This study used a qualitative research design and was conducted on three Pentecostal churches namely the Prophetic Healing and Deliverance Ministries, United Family International Church, and Spirit Embassy (The Good News Church) in Harare, Zimbabwe. The data was gathered from the churches’ Facebook pages, websites, and newspaper articles reporting about the churches. In addition, interviews with church marketing personnel from each church, 30 church members and focus group interviews with 30 non-church members residing close to the Pentecostal churches were conducted. The findings reveal that the Pentecostal churches in Zimbabwe are actively involved in church marketing and have various marketing strategies as any business entity would. However, the churches’ image and efforts aimed at fulfilling social mandates are tainted by several marketing strategies which are used, especially on digital media. In addition, church marketing has promoted commercialised religion and the Pentecostal fraternity is certainly morphing into businesses at the expense of spirituality and religiosity, which is simply an epitome of secularising the sacred. Furthermore, it was established that the marketing strategies used are influential to target markets, such as church members, and the effects are adverse. Hence, this study recommends regulation of Pentecostal churches and proposes three models that illustrate regulation at government level, collective level, and individual level through policy regulation, collective action, and self-regulation respectively. This will encourage churches to conduct ethical church marketing and protect religious consumers.
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                          The Bredasdorp Basin has become the focus for exploration activity (i.e., seismic exploration and drilling) since the discovery of gas-condensate and oil reservoirs in the early 1980s. The basin has proven hydrocarbon reserves and potential for future discoveries. However, uncertainty about the sedimentological and petrographic characteristics, reservoir qualities, thermal maturity and hydrocarbon potential of the source/reservoir rocks has hindered further exploration, particularly in the southern part of the basin. To date, this part of the basin remains unexplored and partially understood with respect to petroleum systems evolution when compared to the central and northern parts of the basin. To fill the research gaps, exploration wells E-AH1, E-AJ1, E-BA1, E-BB1 and E-D3 were investigated so as to unravel the petrographic characteristics, depositional processes and paleoenvironment, tectonic provenance, paleoweathering, hydrocarbon potential, thermal maturity, diagenetic characterisitcs and reservoir qualities of the southern Bredasdorp Basin. The grain size textural parameters revealed that the southern Bredasdorp Basin sandstones are unimodal, predominantly fine-grained, moderately well sorted, mesokurtic and near-symmetrical. The bivariate plots of grain size textural parameters indicate that the depositional environments had been influenced mainly by river/beach/coastal dune conditions. The linear discriminate functions (LDF) diagrams show that the sediments are turbidity current deposits in a shallow marine environment. The Passega diagram revealed that the studied sandstones were mainly deposited by traction currents and beach process. In addition, the grain size log-probability curves and Passega diagram show the predominance of saltation and suspension modes of sediment transportation. Based on the inter-relationship of the various statistical parameters, it is deduced that the southern Bredasdorp Basin are mainly shallow marine deposits with signature of beach and coastal river processes. Based on the lithofacies analysis of the southern Bredasdorp Basin borehole cores, thirteen lithofacies were identified and grouped into six facies associations (FAs). The facies associations are: matrix supported conglomerate and massive sandstone (FA 1), ripple cross laminated, trough cross bedded and bioturbated sandstone (FA 2), massive sandstone with mudstone and shale interbeds (FA 3), alternating laminated to interbedded sandstone/siltstone and mudstone (FA 4), massive mudstone with minor interlamination of clay-rich sandstones and siltstone (FA 5), and carbonaceous laminated shale and mudstone with occasional siltstone laminae (FA 6). Facies associations FA1, FA2, FA3, FA4, FA5 and FA6 are interpreted as submarine channel-fills, submarine channel-levee, submarine sheet lobe, submarine lobe fring/overflow, basin plain deposits and deep sea floor/basin plain deposits, respectively. Sedimentological evidences from lithofacies interpretation revealed shallow marine environment as the main depositional environment, with minor contribution from the deep marine environment. Petrographic studies show that the southern Bredasdorp Basin sandstones chiefly consist of quartz (52.2–68.0percent), feldspar (10.0–18.0percent), and lithic fragments (5.0–10.2percent). The modal composition analysis revealed that the sandstones could be classified as subarkosic arenite and lithic arkose. The provenance ternary diagrams revealed that the rocks are mainly of continental block provenances (stable shields and basement uplifted areas) and complemented by recycled sands from an associated platform. The tectonic provenance studies show that the sandstones are typically rift-derived arenites and have undergone long-distance transport from the source area along the rift. In the regional context of the evolution of the Bredasdorp Basin, the results suggested that the basin developed on a passive rift setting (trailing edge) of the stable continental margins. The provenance discrimination diagrams based on major oxide geochemistry revealed that the sandstones are mainly of quartzose sedimentary provenance, while the mudrocks are of quartzose sedimentary and intermediate igneous provenances. The discrimination diagrams indicate that the southern Bredasdorp Basin sediments were mostly derived from a cratonic interior or recycled orogen. The bivariate plots of TiO2 versus Ni, TiO2 against Zr and La/Th versus Hf as well as the ternary diagrams of V–Ni–Th×10 suggest that the mudrocks and sandstones were derived from felsic igneous rocks. The tectonic setting discrimination diagrams support passive-active continental margin setting of the provenance. Chemical index of alteration (CIA) indices observed in the sandstones suggest that their source area underwent low to moderate degree of chemical weathering. However, the mudrocks have high CIA indices suggesting that the source area underwent more intense chemical weathering, possibly due to climatic and/or tectonic variations. The organic geochemistry results show that these rocks have total organic carbon, TOC contents ranging from 0.14 to 7.03 wt.percent. The hydrogen index (HI), oxygen index (OI), and hydrocarbon index (S2/S3) values vary between 24–263 mg HC/g TOC, 4–78 mg CO2/g TOC, and 0.01–18 mgHC/mgCO2 TOC, respectively, indicating predominantly Type III and IV kerogen with a minor amount of mixed Type II/III kerogen. The mean vitrinite reflectance values vary from 0.60–1.20percent, indicating that the samples are in the oil-generation window. The Tmax and PI values are consistent with the mean vitrinite reflectance values, indicating that the southern Bredasdorp Basin source rocks have entered the oil window and are considered as effective source rocks in the southern Bredasdorp Basin. The hydrocarbon genetic potential (SP), normalized oil content (NOC) and production index (PI) values all indicate poor to fair hydrocarbon generative potential. The main diagenetic processes that have affected the reservoir quality of the southern Bredasdorp Basin rocks are cementation by authigenic clay, carbonate and silica, growth of authigenic glauconite, dissolution of minerals and load compaction. These aforementioned diagenetic processes act differently in each borehole and at different depths. The influence of cementation and compaction is complex with no particular pattern with increasing depth, suggesting that diagenesis is the main challenge to reservoir characterization in the southern Bredasdorp Basin. The clays in the sandstones act as pore choking cement, which reduces porosity and permeability of the reservoir rocks. Reservoir quality of the sandstones has been improved to various extents due to the development of secondary porosity as a result of partial to complete dissolution of early calcite cement and some detrital grains (feldspars) and also affected by grain fracturing. The scattered plots of porosity and permeability versus cement+clays show good inverse correlations, suggesting that the reservoir quality is mainly controlled by cementation and authigenic clays. Based on the diagenetic study, it can be inferred that the potential reservoir quality of the southern Bredasdorp Basin sandstones is poor-moderate.
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                          The thrust of the study was to investigate the stancetaking strategies by English Second Language (ESL)/ Non‐Native Language learners undertaking undergraduate studies at one university in Zimbabwe. The learners in the study came from a variety of backgrounds but shared one common feature which was the fact that they used English as a Second Language/ Non‐native language/Non‐Native Language. Using a case study approach, the study interviewed these ESL users as well as analysed their essays to establish how the learners used metadiscourse markers to communicate stance. Using insights from Systemic Functional Linguistics (SFL) theory, the study sought to establish how the language of appraisal was used in the learners’ essays. Findings indicate that learners had a superficial appreciation of the academic writing genre and thus failed to use metadiscourse markers or resources of appraisal effectively to communicate stance. Differences were noted in the manner that stance was communicated between different faculties and possible explanations were offered for such findings.
      ,                                   Thesis (PhD) -- Faculty of Social Sciences and Humanities, 2021
                        
	      Full Text:
                                
                        
	    Date Issued:
                  2021-05
                    



      

    
        

    
  


      
                  
        
      
    

  




  
    

      
        ×
        Stancetaking by university students writing in English as a second language/ non-native language / non- native language: A case of students at Solusi University, Zimbabwe

      


      

                






      
	      Authors:
              
    
        
                        Chikara, Tendai Owen https://orcid.org/0000-0003-2546-7128
                        
	      Date:
                          2021-05
                        
	      Subjects:
              
    
        
                        Language and languages -- Style
      ,                       
    
        
                        Discourse analysis
                        
	      Language:
                          English
                        
	      Type:
                          Doctoral theses
                        
	      Identifier:
                          http://hdl.handle.net/10353/22283
      ,                                   vital:52013
                        
	      Description:
                          The thrust of the study was to investigate the stancetaking strategies by English Second Language (ESL)/ Non‐Native Language learners undertaking undergraduate studies at one university in Zimbabwe. The learners in the study came from a variety of backgrounds but shared one common feature which was the fact that they used English as a Second Language/ Non‐native language/Non‐Native Language. Using a case study approach, the study interviewed these ESL users as well as analysed their essays to establish how the learners used metadiscourse markers to communicate stance. Using insights from Systemic Functional Linguistics (SFL) theory, the study sought to establish how the language of appraisal was used in the learners’ essays. Findings indicate that learners had a superficial appreciation of the academic writing genre and thus failed to use metadiscourse markers or resources of appraisal effectively to communicate stance. Differences were noted in the manner that stance was communicated between different faculties and possible explanations were offered for such findings.
      ,                                   Thesis (PhD) -- Faculty of Social Sciences and Humanities, 2021
                        
	      Full Text:
                                
                        
	    Date Issued:
                  2021-05
                    



      


    

  




    


    
    
      












    

    
      
    

    
      Quick View
    

  

  
  
   
    
            
      An interpretation of the deeming provisions in legislation in the context of a good tax system: a South African perspective
      
          


      
      -
              Mostert, Tarita          

    
        


    
      
    


    
        
      

                






      
	      Authors:
              
    
        
                        Mostert, Tarita
                        
	      Date:
                          2021-10-29
                        
	      Subjects:
              
    
        
                        Organisation for Economic Co-operation and Development
      ,                       
    
        
                        Taxation Law and legislation South Africa
      ,                       
    
        
                        South Africa. Income Tax Act, 1962
      ,                       
    
        
                        Taxpayer compliance South Africa
      ,                       
    
        
                        Tax evasion (International law)
      ,                       
    
        
                        Deeming provisions
                        
	      Language:
                          English
                        
	      Type:
                          Doctoral theses
      ,                                   text
                        
	      Identifier:
                          http://hdl.handle.net/10962/190897
      ,                                   vital:45039
      ,                                   10.21504/10962/190897
                        
	      Description:
                          The goal of this thesis is to analyse the relationship between deeming provisions in legislation and the principles of a good tax system. The need for a positive relationship between deeming provisions and the principles of a good tax system is demonstrated in the thesis. The research explains the historical development of deeming provisions, legal principles relevant to the interpretation of tax legislation, as well as the principles of a good tax system. Approaches to the interpretation of legislation are then described and illustrated by means of case law. Following this, the research focuses on a selection of provisions in the South African Income Tax Act, 58 of 1962, to determine whether the deeming provisions included in the Act reflect the application of the principles of a good tax system. In addition to the analysis of the selected statutory provisions, related case law is discussed, again in relation to the deeming provisions. A discussion of deeming provisions in two publications of the Organisation for Economic Co-Operation and Development (OECD) – the OECD Model Tax Convention and the OECD Multilateral Convention to Implement Tax Treaty Measures to Prevent Base Erosion and Profit Shifting – follows, with an analysis of two related deeming provisions in the Income Tax Act, to illustrate the international approach to deeming provisions and the principles of a good tax system. Finally, the administration of tax legislation is discussed, together with organisations whose mission is to promote the principles of a good tax system in tax administration. The research is qualitative in nature and follows a legal doctrinal research methodology. This methodology is both reform-oriented and theoretical and focuses on understanding the application of the legal concepts: deeming provisions, legal principles and principles of a good tax system. The research concludes that, from a theoretical perspective, a positive relationship exists between deeming provisions in the Income Tax Act and the OECD Model Tax Convention and the principles of a good tax system, and therefore creates a positive environment for tax compliance.
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                          The goal of this thesis is to analyse the relationship between deeming provisions in legislation and the principles of a good tax system. The need for a positive relationship between deeming provisions and the principles of a good tax system is demonstrated in the thesis. The research explains the historical development of deeming provisions, legal principles relevant to the interpretation of tax legislation, as well as the principles of a good tax system. Approaches to the interpretation of legislation are then described and illustrated by means of case law. Following this, the research focuses on a selection of provisions in the South African Income Tax Act, 58 of 1962, to determine whether the deeming provisions included in the Act reflect the application of the principles of a good tax system. In addition to the analysis of the selected statutory provisions, related case law is discussed, again in relation to the deeming provisions. A discussion of deeming provisions in two publications of the Organisation for Economic Co-Operation and Development (OECD) – the OECD Model Tax Convention and the OECD Multilateral Convention to Implement Tax Treaty Measures to Prevent Base Erosion and Profit Shifting – follows, with an analysis of two related deeming provisions in the Income Tax Act, to illustrate the international approach to deeming provisions and the principles of a good tax system. Finally, the administration of tax legislation is discussed, together with organisations whose mission is to promote the principles of a good tax system in tax administration. The research is qualitative in nature and follows a legal doctrinal research methodology. This methodology is both reform-oriented and theoretical and focuses on understanding the application of the legal concepts: deeming provisions, legal principles and principles of a good tax system. The research concludes that, from a theoretical perspective, a positive relationship exists between deeming provisions in the Income Tax Act and the OECD Model Tax Convention and the principles of a good tax system, and therefore creates a positive environment for tax compliance.
      ,                                   Thesis (PhD) -- Faculty of Commerce, Accounting, 2021
                        
	      Full Text:
                                
                        
	    Date Issued:
                  2021-10-29
                    



      


    

  




    


    
    
      












    

    
      
    

    
      Quick View
    

  

  
  
   
    
            
      Establishing a water resources assessment system for Eswatini (Swaziland) incorporating data and modelling uncertainty
      
          


      
      -
              Ndzabandzaba, Coli          

    
        


    
      
    


    
        
      

                






      
	      Authors:
              
    
        
                        Ndzabandzaba, Coli
                        
	      Date:
                          2021-10-29
                        
	      Subjects:
              
    
        
                        Water resources development Eswatini
      ,                       
    
        
                        Water-supply Eswatini Management
      ,                       
    
        
                        Hydrologic models Eswatini
      ,                       
    
        
                        Runoff Mathematical models
      ,                       
    
        
                        Rain and rainfall Mathematical models
      ,                       
    
        
                        Pitman model
                        
	      Language:
                          English
                        
	      Type:
                          Doctoral theses
      ,                                   text
                        
	      Identifier:
                          http://hdl.handle.net/10962/189009
      ,                                   vital:44806
      ,                                   10.21504/10962/189009
                        
	      Description:
                          The uneven distribution of water resources availability globally puts pressure on environmental and human or socio-economic systems and has complex implications for the interactions within these systems. The natural environment and water resources are increasingly threatened by development, and water management crises are still occurring. This is exacerbated by the lack of accurate and adequate information on these systems. In Eswatini, for example, the pressure on the available water resources is mounting due to increasing water demand for irrigation while information about natural hydrological conditions and levels of water resources developments are uncertain. In addition, the practical application of hydrological models for water resources assessments that incorporate uncertainty in Eswatini has yet to be realised. The aim of the study, therefore, was to develop a water resource assessment system that is based on both observed and simulated information and that includes uncertainty. This study focusses on a regional water resource assessment using an uncertainty version of the Pitman monthly rainfall-runoff model whose outputs are constrained by six indices of natural hydrological response (i.e., mean monthly runoff, mean monthly groundwater recharge, Q10, Q50 and Q90 percentage points of the flow duration curve and % time of zero flows) for each of the 122 sub-basins of the transboundary catchments of Eswatini. A 2-step uncertainty modelling approach was tested, validated and then applied to all the sub-basins of Eswatini. The first step of the model run establishes behavioural, but uncertain model parameter ranges for natural incremental sub-basin hydrological responses and the model is typically run 100 000 times for each sub-basin. The parameter space that defines the uncertainty in parameter estimation is sampled based on simple Monte Carlo approach. The second step links all the sub-basin outputs and allows for water use parameters to be incorporated, where necessary, in order to generate cumulative sub-basin outflows. The results from the constraint index analysis have proved to be useful in constraining the model outputs. Generally, the behavioural model outputs produced realistic uncertainty estimates as well as acceptable simulations based on the assessment of the flow duration curves. The modelling results indicated that there is some degree of uncertainty that cannot be easily accounted for due to some identified data issues. The results also showed that there is still a possibility to improve the simulations provided such issues are resolved. The issues about the simulation of stream flow that were detected are mainly related to availability of data to estimate water use parameters. Another challenge in setting up the model was associated with establishing constraints that match the parameters for natural hydrological conditions for specific sub-basins and maintaining consistency in the adjustment of the model output constraints for other sub-basins. In an attempt to overcome this problem, the study recommends additional hydrological response constraints to be used with the Pitman model. Another main recommendation relates to the strong cooperation of relevant catchment management authorities and stakeholders including scientists in order to make information more available to users. The new hydrological insight is derived from the analysis of hydrological indices which highlighted the regional variations in hydrological processes and sub-basin response across the transboundary basins of Eswatini. The adopted modelling approach provides further insight into all the uncertainties associated with quantifying the available water resources of the country. The study has provided further understanding of the spatial variability of the hydrological response and existing development impacts than was previously available. It is envisaged that these new insights will provide an improved basis for future water management in Eswatini.
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                          Species form the foundations upon which we build our understanding of the natural world. Although a focus of much scientific attention, our understanding of species is stunted by the intrinsic ‘fuzziness’ of boundaries within nature. Due to the complexity of the evolutionary process, coupled with an ever-changing abiotic landscape, species are hard to delineate, even at the best of times. Whilst various species concepts and sophisticated delimitation methods have helped scientists tease apart species, many species complexes persist. This is because taxonomy is a discrete ordering system imposed upon the continuous and intercalated structure of life. To improve our understanding of a wide-ranging family of snakes, I investigated the taxonomy and evolutionary structuring within Psammophiidae using both molecular and morphological approaches, employing phylogenetic, phylogeographic, and morphometric analyses on the group. The systematic complexity of the family (as evidenced by past research) coupled with the group’s widespread distribution and ecological importance, made the taxon an ideal candidate for a broad-sweeping multi-level systematic analysis using multiple species delimitation methods. Additionally, in this thesis I attempted to build on the ground-breaking work of Christopher Kelly by addressing several knowledge gaps identified within the family, and in so doing, produce the most thorough evolutionary and taxonomic study of Psammophiidae possible. Given the taxonomic uncertainty associated with the family, Chapter Two used a representative sampling from every available species (near complete taxon sampling approach) in the family. The chapter used both standard and time-calibrated phylogenetic modelling and distance/threshold-based species delimitation, to elucidate the finer-level structuring within the family. Geometric morphometrics was used to determine whether there were diagnosable differences in head structure between the different genera. The final phylogenetic tree incorporated 320 samples, representing the most comprehensive phylogenetic reconstruction of the family to date. By using a near-complete taxon sampling approach, I was able to resolve previously unsupported relationships within the family whilst also identifying several novel instances of an under- and over-appreciation of species diversity within the family. Geometric morphometrics also identified clear distinctions between genera based on head shape (head width and ‘beakedness’). This chapter showcased the importance of complete taxon sampling and robust methodology for species delimitation and the deleterious effect of species concepts when implemented in isolation. In Chapter Three, I narrowed the scope of the study to focus on the genus level. Psammophylax (Fitzinger 1843) is an abundant, yet poorly studied genus of grass snakes, endemic to Africa. The generalist nature of the genus and wide-spanning distributions of the constituent species has given rise to several subspecies and a poor understanding of the taxonomic structuring within the genus. The overlapping distributions (sympatry) of many of Psammophylax species, coupled with the potential for cryptic speciation via mechanisms such as convergent evolution, made the group the ideal candidate for a broad-sweeping systematic study (as evidenced in Chapter Two). By applying the suite of analyses used in Chapter Two to the generic level, we aimed to determine the effectiveness of a multi-evidence species delineation approach when tackling systematic problems at lower taxonomic levels. A genetic phylogeny of six of the seven species was estimated using multiple phylogenetic and distance/ threshold-based species delimitation methods. To support the molecular analyses, we conducted morphological analyses on the body (traditional morphology) and head (geometric morphometrics) separately. Phylogenetic analyses recovered a similar topology to past studies, but with better resolution and node support. I found substantial genetic structuring within the genus, supported by significantly different head shapes between Ps. a. acutus and other Psammophylax species. Psammophylax a. acutus was recovered as sister to its congeners, and sequence divergence values and morphometrics supported its recognition as a new genus. Increased sampling in East Africa (Tanzania, Kenya, and Ethiopia) revealed that Psammophylax multisquamis is polyphyletic, necessitating the description of a new, morphologically cryptic, species from northern Tanzania. The distribution of Ps. multisquamis sensu stricto is likely restricted to Kenya and Ethiopia. Within this chapter, taxon-specific phylogenetic analyses yielded stronger intrageneric support as compared to Chapter Two, allowing for more defensible conclusions about taxonomical amendments. Geometric morphometrics proved similarly useful (as compared to Chapter Two) in teasing apart genera within the family but lacked the robustness to delineate species within Psammophylax with confidence, highlighting the apparent convergence of form within the genus. In Chapter Four, I investigated the evolutionary structuring within the Southern African endemic Psammophylax rhombeatus. The structural and environmental heterogeneity within the region has given rise to many morphological forms distributed throughout the country, with previous studies neglecting the associated molecular significance of these forms. Irrespective of their small sample sizes, both Chapter Two and Three identified substantial phylogenetic structuring within the species, making Ps. rhombeatus the ideal candidate for a multi-faceted systematic review, using a combination of phylogenetics, geometric morphometrics and, for the first time in this species, phylogeographic analyses. By investigating a single species, in detail, I was able to assess the effectiveness of the methodologies implemented in previous chapters on systematic sorting using the multi-evidence species delineation approach. Phylogenetic and haplotype analysis retrieved four well-supported clades: southeast South Africa (SESA), southwest South Africa (SWSA), north-eastern South Africa (NESA) and western South Africa (WSA). Although not variable enough to warrant taxonomic re-evaluation, the clades represented important genetic hotspots, with relatively high intraspecific genetic divergence values separating them, irrespective of the small geographic distances separating populations. This is likely a product of the taxon’s habitat-generalist lifestyle, enabling them to bypass vicariant barriers that might otherwise cause speciation in less versatile species. The clades are also geographically distinct, with little overlap, indicating previous vicariance, a finding that is supported by the split of Ps. rhombeatus from Ps. ocellatus in the mid-Pliocene, followed by the diversification of Ps. rhombeatus into four clades throughout the Pleistocene. The genetic structuring observed in Ps. rhombeatus may be a product of population expansion following ancient refugial isolation (potentially Last Glacial Maximum [LGM]). The molecular distinctiveness of the clades was not replicated in the morphological component of this chapter, with neither dorsal nor lateral geometric morphometric analyses of head shape showing any discernible distinctiveness based on geography. Whilst head shape has not been shown to be an effective delineator of evolutionary units at the species level (within this taxon), body colour, scalation, and snout-vent length has been linked to morphotypes within the species based on the work of Broadley (1966). These morphological groupings are loosely attributable to the molecular clades identified in the phylogenetic analyses, highlighting the complex interplay of genetic and morphological characteristics in the process of speciation, and their representation in systematic accounts. This thesis represents the most thorough evolutionary and systematic study of the family currently possible. In addition to identifying and describing both a new genus and species, this thesis also highlighted several instances of an over- and under-appreciation of species diversity within Psammophiidae. By applying a multi-evidence species delineation approach to this thesis, I show the intricacy of the evolutionary process (at various taxonomic levels) and showcase the ease to which species boundaries can be confounded when species concepts are implemented in isolation. These findings also highlighted the importance of sample size, sample range, species delimitation method on the outcome of taxonomic analyses, and their interpretation. Lastly, this thesis addressed the knowledge gaps left by Christopher Kelly’s PhD work and investigated the findings of recent papers that attempted to do the same. Whilst this study answers the questions of old, the taxon-intensive focus revealed several new knowledge gaps within the family, highlighting how much we know about snake systematics, and furthermore, how much we still need to learn about evolutionary structuring.
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