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[image: image1.emf]Male

40%

Female

60%


By
Melisha Nagiah

(0705333M)

A dissertation submitted in fulfillment of the requirements 

for the degree of

M.Sc. in Environmental Sciences

The Department of Geography, Archaeology and Environmental Sciences

The University of the Witwatersrand

2015

Supervisor: Professor Danny Simatele

Declaration
I understand what plagiarism is and I am aware of the University’s policy in this regard. 

I have not used work done by any other student or any other person to hand in as my own. 

I have not allowed, and will not allow, anyone to copy my work and pass it off as their own.
I declare that the dissertation which is being submitted for the Degree of Master of Science at the University of the Witwatersrand is my own, unaided work and has not been previously submitted by me at another University for any degree. 

_____________________

Melisha Nagiah
0705333M
December 2015

ABSTRACT

South Africa has seen a significant loss and degradation of its urban wetlands, all in the name of development.  The natural and strategic location of Wetlands, subject these natural systems to a host of extraction processes, leading to the ultimate destruction and demise of these Wetlands. The biggest threats to wetlands are people and their innate exploitative and destructive nature. Anthropogenic activities that lead to degradation and total loss of wetlands in South Africa are: drainage, mining activities, clearing of large tracts of land for infrastructural and agricultural practices and over- harvesting of wetland resources. The drastic alteration of a wetland system has severe and far reaching environmental, economic and social consequences. The value of a single wetland system is so unique and is yet, not stressed enough in legislation governing the protection and conservation of natural ecosystems. A typical example of an undervalued wetland is the case of the Kwa-Thema Ext 3 Wetland, which has been subjected to partial degradation as a result anthropogenic activities. 

The study concluded that activities such as over-grazing, extraction of natural vegetation, clearing large tracts of land for housing development and extensive farming practices (to name a few) have all contributed to the degradation and devaluing of the Kwa-Thema Ext 3 wetland. Interesting aspects of this study revealed that, whilst some individuals were aware of their prolonged and unsustainable use of the wetland’s resources, little room for choice was left but to utilize the wetland, on account of poverty- stricken living conditions. It seems that perhaps, through understanding why people are using the wetland in such extreme ways, methods of wetland rehabilitation and improvement in the socio-economic dynamic of the community can be attained in the near future.

As a result of this study, a number of recommendations are made: (i) Integrate wetland value educational programmes into the lives of all South Africans; (ii) Consolidate and realign policy and legislation that specifically focus on wetland protection and conservation; (iii) Improve communication between governmental and respective local authorities; and (iv) Strengthen the national wetland inventory.  
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CHAPTER 1

Introduction
The ecological character of many wetlands across South Africa has deteriorated due to increased urban and industrial expansion, increased population, increased water regulation and the expansion and intensification of agriculture. South Africa is home to over 120 000 wetlands but more than 50 percent of these wetlands have been severely degraded and in most cases completely destroyed (EMM wetland inventory report, 2007). By definition, a wetland can be described as a natural sponge that traps and gradually releases surface water, groundwater and other forms of precipitation (Finlayson et al, 2013; Russi et al., 2012). Wetlands are one of the most vulnerable ecosystems in the world and can be found in almost every country across the globe (Ogunseitan, 2013; EMM wetland inventory report, 2007). In spite of this situation, due to a lack of documentation and analysis, a comprehensive overview of the distribution and condition of wetlands across South Africa is not available. However, regional analysis does exist and several standard mapping and monitoring exercises are executed but addresses more general sets of information rather than the specifics of wetland distribution across South Africa. Anthropogenic activities are the biggest contributing factor to the rapid deterioration of wetlands. It is expected that in the years to follow, anthropogenic activities will exacerbate the pressures on inland wetlands and these pressures will ultimately increase the potential for near-irreversible changes in the ecological state of some wetlands (Casagrande, 1997). Anthropogenic activities can be described as actions performed by humans with specific intent or reason. In the context of this study and environmental sustainability alike, anthropogenic activities make reference to specific human induced activities that can either have a direct and indirect negative or positive effect on the environment. There is some recent evidence of concerted institutional responses to such pressures. As an example, South Africa signed the Ramsar Convention at its inception in 1971 to protect endangered wetlands, and facilitated the creation of the Working for Wetlands Project, initiated by South African Biodiversity National Institute. Nonetheless, it has proven difficult to sustain initiatives of this nature (Ramsar, 2013). 

For the purpose of this study, the focal point will pertain to the problems surrounding the impact of anthropogenic activities on the ecological character of a small inland wetland and legislative structures concerning the protection and conservation of wetlands in South Africa, particularly those pertaining to a regional scale. This study will be concerned with a nineteen hectare inland wetland situated in Kwa-Thema Township Extension 3 on the East Rand of Gauteng. 
1.1 Importance of this Study

The importance of wetland conservation has long been downplayed to exacerbate the growth of South Africa’s economy via the accelerated expansion of urbanisation, industrialisation, intensification of agriculture and increased water regulation. Global populations have more than doubled over the past decade resulting in greater demands for land and water, to meet the needs of a growing population and rapidly urbanizing society (Junk et al., 2013). Similarly, these pressures combined with increased poverty-stricken conditions in South Africa, has impacted directly on the ecological character of wetlands. The condition of wetlands is further compromised, due to an extensive range of anthropogenic activities that include non-point sources of pollution. Some examples that can be cited are: excess usage of fertilizers and insecticides from agricultural lands and residential areas, sediment from poorly constructed and managed sites, bacteria and nutrients from livestock and poor sanitation practices (Finalyson et al, 2013; Russi et al., 2012).

Gauteng is one of South Africa’s main economic drivers which necessitate constant urban and industrial expansion, increased water regulation and intensification of agricultural activities. These pressures have a direct impact on wetlands to exist in their natural state and do not bode well for the ecological character of inland wetlands. Wetlands are rich in natural resources such as nutrient rich soil, indigenous vegetation and are a source of fresh water and hence these resources are mined with fervour in the interests of economic and domestic pursuit. The nutrient rich soil provides the ideal conditions for the cultivation of agriculture, and some wetlands are abundant in peat which is used in the construction industry. The use of wetland soil will prove invaluable in its capacity to yield crops and supply the construction industry, inevitably contributing to economic profit. If individuals are not profiting from wetland resources in the economic sense, they may be utilising these resources for domestic uses in order to sustain their livelihoods. The combined effect of over-use of wetland resources and the aforementioned pressures inland wetlands are faced with, has compromised the natural capacity and functionality of wetlands. This burden and pressure on wetlands has perpetuated the degradation, and in some cases, the total loss of some wetlands in Gauteng and in South Africa in general. The responsibility of monitoring and assessing wetland conditions lies with regulatory bodies, institutional and legislative frameworks at local, provincial and national levels. The current absence of South African Wetland Sustainability Guidelines necessitates the adoption of relevant guidelines, to ensure the protection and sustainability of an irreplaceable biome (RSA, 1998).  
In this regard, the adaptation of Ramsar wetland guidelines should be considered,( without a Ramsar status) to facilitate better conservation and protection of South African wetlands (Ogunseitan, 2013). However, not all wetlands can be classified as Ramsar sites (due to their ecological makeup), but, those wetlands that have not been given Ramsar status like Kwa-Thema Ext 3 Wetland, should still be afforded the same tenacious conservation efforts, as its role is just as vital as larger wetlands, such as, Marievale Bird Sanctuary in Nigel, Springs, Gauteng. Such a conservation approach, will assist in the grand scheme of holistic sustainability of wetland systems. The intrinsic value of wetlands and the known implications of anthropogenic activities on wetlands have been well documented for Ramsar wetland sites. However, the same attention has not been given to smaller unpopular wetlands, like Kwa-Thema Ext 3 wetland (Ramsar, 2013). 

Thus, it can be said that not enough studies have been done on the value of inland wetlands at a national scale, as is the case of Kwa-Thema Extension 3 Wetland. This study can significantly contribute to the gap in the wetland database of South Africa. The need then arises, to document the ecological conditions of such wetlands, as the Kwa-Thema Ext 3 Wetland, in response to anthropogenic activities. The research that will be carried out on Kwa-Thema Extension 3 Wetland will highlight the importance of an inland wetland by identifying the types of anthropogenic activities impacting on the overall sustainability of the wetland. This study will also prove to be significant in assessing the ecological consequences for the wetland and the community if this wetland is degraded, and will conclude by suggesting appropriate wetland sustainability guidelines, taking into consideration the dynamics of anthropogenic-wetland interaction. 
Other regulatory bodies in South Africa, like the South African National Biodiversity Institute, have ongoing projects, such as the Working for Wetlands Programme that focuses on highlighting the services that wetlands provide us with, and brings to our attention the threats to wetland functionality, as well as rehabilitating degraded wetlands (RSA, 2014). The Working for Wetlands project has been making efforts to rehabilitate the Kwa-Thema Ext 3 Wetland since the initiation of the project in 2012. In recent years, due to a rise in population, ( as a result of decades of mining intensive activities, there has been increased flows of “storm water run-off from the upstream residential” areas into the wetland. The hardened surfaces in its catchment have resulted in the “inflow of high volumes of fast-flowing storm water, and consequently increased flood peaks.  Incised gullies drain storm water into it from the high lying catchment areas. A soil embankment in its upper area concentrates water flow and aggravates channel incision, which results in desiccation of part of the wetland.  Livestock grazing threatens to cause erosion which threatens wetland functioning and integrity” (RSA, 2014).   Rehabilitation intervention according to the Working for Wetland Project “involves the removal of the soil embankment to allow for a more even spread of water across the wetland.  It is considered necessary to mitigate for flood peaks and the high-energy inflow” (RSA, 2014).  The Working for Wetlands Project states some of the land uses in the wetland can be attributed to formal and informal housing, industrial uses, natural grassland and an aero dome. However, due to a lack of transparency of this project and lack of access to data concerning the outcomes, there is a greater need to further investigate the dynamics of anthropogenic-wetland interaction and the consequences thereof.  
Due to the lack of documented data corresponding to the history of the Kwa-Thema 3 wetland, aerial photography over the past twelve years (2002-2013) will have to serve the purpose of helping build a comparative database for this wetland. As stated in the aforementioned chapter, a wetland has the ability to act as a natural flood buffer. According to comments made on the EEO (Ekurhuleni Environmental Organisation) Blog (RSA, 2012), the occurrence of floods in Kwa-Thema are said to have increased, homes are sinking and there are constant pools of stagnant water in the community. 
These pools of stagnant water pose as health and safety risks. Stagnant water encourages the perpetuation of disease, causing bacteria and allows for the breeding of pests, such as, mosquitoes. Stagnant water poses as a safety risk to infants and children, who could drown in these pools and the perpetually wet and damp conditions, may cause the affected area to be constantly slippery. Following these complaints, government officials have yet to address the problem. From the complaints, it can be assumed that the decision to build residences on this wetland was poorly planned, with little or no foresight of potential future problems. If proper planning was executed, the topography and geology of the area would have been taken into consideration, and correspondingly, informed the construction process against building on possible sink zones, and thus avoiding the current problem of homes sinking and the prevalence of stagnant pools of water. 

The general problems experienced by residents living in close proximity to the wetland, are the symptoms of a deteriorating wetland (RSA, 2012). Wetlands are supposed to act as a natural flood buffer and sync but evidently this is not the case for the Kwa-Thema Ext 3 wetland, as identified by sinking homes and stagnant pools of water. The use and value of this inland wetland, outside of its residential capacity, is yet to be identified. In an attempt to facilitate such identification, one needs to establish: what services the wetland provides to the community; the anthropogenic activities being engaged in at the wetland and how these activities impact on wetland functionality.  Such an investigation, will then guide the process of understanding the role and value this particular wetland. In addition, establishing the current state of the wetland and examining ways of rehabilitating it, can guide the decision -making bodies, as to how to better protect this wetland (EMM wetland inventory report, 2007). 
In evaluating the aforementioned introduction of wetlands, it is evident that there is a severe lack of studies regarding wetlands, livelihoods and sustainability thereof; particularly in urban inland wetlands. This study attempts to fill this gap. This study intends to provide meaningful information on how wetlands could be enhanced through the sustainable utilization of its resources. The study will: assess the current wetland utilization pattern and establish how it affects the wetland system; ascertain utilization practices that may lead to degradation of wetlands, and show how these behavioural patterns could be minimized. This investigation will then conclude the need for justification of this study, and will be aimed at highlighting the importance of the Kwa-Thema Extension 3 wetland, in response to anthropogenic activities and the ecological consequences for the wetland and community. This study aims to highlight the importance of this wetland and the ecological consequences for the community and wetland alike, if this wetland is degraded. The next section will give a background to this study and motivate its significance in the context of the importance of wetland preservation and conservation.

1.2 Thematic Considerations

The widespread functions that wetlands naturally provide are invaluable, and this should be reason enough to warrant the need for the aggressive protection and conservation of this biome, through institutional and legislative structures. The array of functions wetlands provide, characterise this type of biome as one of the most precious and intricate natural resources on our planet (Junk et al, 2013). However, the global demand for water and increased tracts of land, to cater for anthropogenic activities, such as: urbanization, industrialisation, domestic and commercial land uses, have all compromised the ecological character of wetlands (Junk et al, 2013; Russi et al., 2012). The main themes: ecological, economic and social factors, will be explored, in terms of the ecosystem services wetlands provide to each of the aforementioned factors.

The relevance of conservation of wetlands cannot be sufficiently emphasised . The ecosystem services that wetlands provide, will justify this statement. Ecologically, wetlands act as natural water regulators and syncs. Wetlands are responsible for regulating the flow of surface water and groundwater, including regulating water quantity (including the availability of surface water), groundwater recharge and can contribute to flood and storm regulation (Russi et al., 2012). As natural syncs, wetlands play a pivotal role in maintaining the balance of the water cycle, nutrient cycle and carbon cycle. Biodiversity is directly dependent on the regulated flow of water and in turn biodiversity plays a critical role in the nutrient cycle and carbon cycle (Junk et al, 2013; Russi, et al, 2013). A loss of biodiversity can therefore compromise these cycles, and will seriously impact on people, society and the economy. Taking into account the intricacy of wetland relationships relative to the ecosystem, it can be stated that, without wetlands, these cycles would be significantly altered, to the detriment of the ecosystem.
Wetlands also play a vital role in the socio-economics of a region. It is an essential source of water for several rural areas, towns and cities. Wetlands crucially address the objectives of water security and food security. Wetlands provide food security to rural area, towns and cities by providing nutrient rich soil, necessary for the cultivation of crops, as well as, serving as fishing grounds and nurseries for fishing (Russi et al., 2012; Casagrande, 1997). The service of improving water security and food security would prove to be beneficial to the economic status of any region. Through the investment of funds, into conserving wetlands and the ecosystem services they provide, governments can in the long term, spend less on addressing water and food security problems, and would encourage a healthier economy and sustainable future. Wetlands, in their natural capacity, also act as natural flood buffer zones and play a role in erosion control and sediment transport. Commodification, for example, has triggered a situation, where functions of wetlands such as: buffer zones for floods, carbon sinks, and habitats for different fauna and flora have been significantly compromised (Russi et al., 2012; Ogunseitan, 2013). Wetlands, as earlier alluded to, also act as natural flood buffer zones due to the soil, trees, roots and shrubbery, which help reduce and slow down the speed of flood waters. As an economic benefit, the need for flood risk infrastructure development and maintenance, would decrease, or be avoided, if a wetlands’ ecological character can be preserved. Wetlands have other functions, which include, adding aesthetic value to the environment and recreational and spiritual value, all of which contribute to the wellbeing of society (The Ramsar Convention on Wetlands, 2012). Understanding the value of wetlands will facilitate a firm foundation for protection and enhancement of wetland resources, through constantly improving management decisions. Thus, wetlands play a pivotal role in contributing to the ecological, economic and social status of a nation. 

Despite the numerous functionalities of wetlands, they do have limitations, which are intricately connected to the impacts of societal development (Casagrande, 1997). Increased land use, coupled with institutional weakness and a fragmented legislative structure, as is the case in South Africa, almost always results in situations that reduces and impairs the functions of wetlands. Due to the non-existence of specific wetland guidelines in South Africa, vast areas of wetlands are being destroyed indiscriminately (RSA, 2010). The current environmental management strategy does not adequately address the urgency of the conservation of wetlands at a national and regional scale, resulting in the rapid deterioration or potential loss of wetlands in South Africa. In view of the information discussed above, this study is interested in understanding the dynamics of the wetland in Kwa-Thema, a township in South Africa, that has in the past, experienced mining intensive activities and other activities (as discussed in the background to the study). The study is particularly interested in assessing the current ecological character of the wetland in Kwa-Thema, with the view to determining wetland flood mitigation potential, using longitudinal data. Existing evidence seems to suggest that the ability for a wetland to reduce and contain flood episodes is dependent on its holding capacity. Thus, using the single indicator of holding capacity, the functionality of the wetland can be quantified in terms of its flood mitigation potential and can be used as a prognosis and diagnosis to determine the current state of the wetland and its flood mitigation potential. The following research questions will guide this study:

1.3 Research Questions

In view of the research focus identified above, the following questions will guide the research process:

I. What anthropogenic activities are occurring in and around the wetland in Kwa-Thema, which may be negatively affecting and impacting the wetland? 

II. In what ways are these anthropogenic activities impacting on wetland functionality in Kwa-Thema?

III. What institutional and legislative structure exists within which wetland conservation and protection can be pursued in South Africa?

IV. What are the implications of the findings of this research in a wider context, particularly in sub-Saharan African countries?

1.4 Aims and objectives of the study

The aim of this study is to highlight the importance of the Kwa-Thema Extension 3 wetland, by investigating the extent to which current anthropogenic activities in Kwa-Thema Township can affect the functionality of the wetlands. The study is particularly interested in understanding the role that wetland conservation and protection can play, and how it can function as a planning tool for flood control and management in Kwa-Thema. The objective of the study is to:

i. Create an inventory of factors that are contributing to wetland loss in Kwa-Thema.
ii. Identify the different functions that wetlands perform in the context of Kwa-Thema Township.

iii. Identify entry points for wetland conservation and protection in the context of Kwa-Thema.

1.5 Limitations of the Study
This study focuses on evaluating the current status of the wetland as a result of anthropogenic activity. It will not focus on scientific analysis of water quality or the impact on biodiversity. Based on the various methods of data collected, the answers to the research questions will yield combined key theoretical elements and explanatory empirical findings. 

Wetland functionality will be defined by the severity of identified anthropogenic activities that will directly address and question existing legislative and institutional structures that guide the conservation of South African wetlands. This study starts out by broadly defining the anthropogenic activities occurring within the vicinity of the wetland and then focuses on the impacts of these activities. The concept of wetland sustainability will be considered in this context, but if possible, this study will extrapolate to a more generalised context of inland urban wetlands.

1.6 Ethical Considerations

As the study involves human interaction, all processes throughout this study will adhere to ethics as per Wits Ethics Committee of the Faculty of Science, as part of the review process. Hence, the research design, data collection and analysis that makes use of human assistance, has to abide strictly by guidance provided by codes of ethical conduct and to ethical guidelines provided by university and professional associations. Therefore, the participants from whom information was sought, were reassured that the information divulged from the interviews was strictly confidential, and participants were informed of their right to withdraw from participating in the research at any given time without notice. Participants were also notified and informed of the purpose of this study and that the use of the data was solely for the purpose of fulfilling the requirements of this study and thus the information has not been shared with any other party. 
1.7 Structure of Study

The thesis starts out with chapter 1, with an introduction to the study, followed by the background from which the study will evolve, of global wetland definitions, management issues, as well as the research questions. This will further be elaborated by the main research aims and objectives of the study. Wetland management concepts and philosophies, institutional functioning mechanisms and wetland management approaches from global to local perspectives will be discussed in chapter 2. Chapter 3 will review literature surrounding the impact of anthropogenic activities on inland urban wetlands, which will include wetland assessment techniques and analysis. The analysis would be the framework that would guide the legislative and institutional structures and motivate the need for wetland guidelines and institutional frameworks to be designed, to ensure the sustainability of South African wetlands. Chapter 4 will examine Kwa-Thema Ext 3 and the type of activities taking place in and around the wetland. These activities will be assessed in terms of their existing or potential impact on the optimum functioning of the wetland. Chapter 5 will discuss the research design and methodological approach. Chapter 6 will elaborate further and link the theoretical discussions and concepts with empirical analysis. And finally, Chapter 7 will summarize and discuss the research findings and the future recommendations will be presented as the guideline to improve the overall functionality of inland wetlands concerning the fate of the wetland, as well as the greater meaning of the findings of this research in a South African context.
Conclusion

This chapter highlighted the importance of wetlands and the aims and objectives of this study. To achieve the aims and objectives of this study, the Kwa-Thema Ext 3 wetland needs to be addressed by identifying and describing the area (chapter 2) and by providing an overview of the value of wetlands in a global and South African context (chapter 3). This study also requires an explanation of the methodological approach that has been used in this study (chapter 4), as well as an analysis of the results of this study (chapter 5 and 6). This study will be concluded by summarizing the findings of this study, as well as recommendations for the all intensive purpose of contributing towards a sustainable ‘wetland-conscious’ society (chapter 7). 
CHAPTER 2
THE STUDY AREA: KWA-THEMA EXT 3 WETLAND

Introduction
The Kwa-Thema Ext 3 wetland is a typical inland wetland, which, already degraded due to commodification through urban development, but came under threat of total degradation from anthropogenic activities taking place on the wetland (EMM Wetland Inventory Report, 2007). This chapter provides a biophysical and social characterisation of the Kwa-Thema Ext 3 wetland.

2.1 Description of the Study Area
Kwa-Thema Extension 3 wetland is situated in the small town of Kwa-Thema on the East Rand of Gauteng (Figure 1). It is situated in the Ekurhuleni suburb of Springs with coordinates 26° 18' 0" South, 28° 24' 0" East. According to statistics used by the Census 2011 Community Profile Databases, Kwa Thema has an area of 14.70 km², population of 103,727 with 29,751 households (RSA, 2011). As indicated in the figure 1 below, the study will be focused on the Kwa Thema Extension 3 wetland located in Kwa-Thema Township, Springs, Gauteng. 
2.2 Climate and Geology of Study Area
The EMM is a mild “semi-dry region with a mild uniform climatic condition” (EMM wetland inventory report, 2007). These climate conditions translate to the EMM and Kwa-Thema experiencing summer rainfall and intense thunderstorms in the late summer afternoons (EMM wetland inventory report, 2007). Such climatic conditions are highly favourable for the formation of wetlands. In spite of the uniform climatic conditions of the EMM, most wetlands were found to be located on the eastern regions of Ekurhuleni (EMM wetland inventory report, 2007)
The geomorphology of the Municipality and that of Kwa-Thema is characterized by the”high lying central band that runs across Gauteng” (EMM wetland inventory report, 2007). The topography of the area is ‘generally flat situated at 1460-1760 meters above sea level’ (EMM wetland inventory report, 2007). The flat terrain of the area combined with the climatic conditions of the area is ideal for the development and occurrence of wetlands (Kotze et al., 2005). Due to a generally flat terrain, the area will drain rather slowly during rainfall, meaning that wetland systems will flourish due to the abundance of ground water. Most of the EMM wetlands are located on the “Eastern and Northern regions where the slop is gentle and resulting in the final collection of water in these areas” i.e. where wetlands are most prevalent (EMM wetland inventory report, 2007). 
2.3 Water Catchment of Study Area
The Kwa-Thema Ext 3 wetland falls under the Rietspruit catchment area. The Rietspruit catchment is home to four different types of wetlands: two are channelled valley bottom; ten are pans; two are dams, and four valley bottom, which give rise to a total of 18 wetlands in this particular catchment (EMM wetland inventory report, 2007. Of these 18 wetlands, 13 are permanent and 5 are seasonal). The major land use activities in the area are livestock farming, residential, industries and recreational activities (EMM wetland inventory report, 2007).
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Figure 1: A map to show the location of Kwa-Thema Ext 3 wetland (Springs, Gauteng, South Africa)
2.4 Social Characteristics
Kwa Thema Township is one of South Africa’s marginalised communities that are subjected to environmental degradation, compromised water quality and an overall poor state of living due to the decades of mining intensive activities in the area. The choice of studying the wetland in this area was influenced by these complexities. The study of the Kwa Thema Extension 3 wetland was conducted between July and December 2014. In recent years, due to a rise in population, akin the decades of mining intensive activities, there have been increased flows of storm water run-off from the upstream residential areas into the wetland. “The hardened surfaces in its catchment have resulted in the inflow of high volumes of fast-flowing storm water, and consequently increased flood peaks in the area.  Incised gullies drain storm water into it from the high lying catchment areas” (RSA, 2014).  “A soil embankment in its upper area concentrates water flow and aggravates channel incision, which results in desiccation of part of the wetland.  Livestock grazing threatens to cause erosion which threatens wetland functioning and integrity” (RSA, 2014).  The Working for Wetlands Project states some of the land uses in the wetland can be attributed to formal and informal housing, industrial uses, natural grassland and an aero dome. A rehabilitation intervention initiated at the Kwa-Thema Ext 3 wetland by the Working for Wetland Project involved the “removal of the soil embankment to allow for a more even spread of water across the wetland, considered necessary to mitigate for flood peaks and the high-energy inflow” (RSA, 2014).  

Conclusion

This chapter set out to identify the physical and social characteristics of the study area, Kwa-Thema Ext 3 wetland. The wetland’s value seems to be underplayed from the dissection of characteristics of the surrounding community of the study area. Thus chapter 3 will enhance the global and local importance of wetland value. 
CHAPTER 3
LITERATURE REVIEW AND THEORETICAL CONSIDERATIONS

Introduction
The widespread functions that wetlands naturally provide are invaluable and this should be reason enough to warrant the need for the aggressive protection and conservation of this biome through institutional and legislative structures. The array of functions wetlands provide, characterise this type of biome as one of the most precious and intricate natural resources on our planet (Junk et al, 2013). However, the global demand for water and increased tracts of land to cater for anthropogenic activities such as urbanization, industrialisation, domestic and commercial land uses have compromised the ecological character of wetlands (Junk et al, 2013; Russi et al., 2012). The main themes: ecological, economic and social factors will be explored in terms of the ecosystem services wetlands provide to each of the aforementioned factors.

3.1 Ecological Value 
The relevance of conservation of wetlands cannot be sufficiently emphasised. The ecosystem services that wetlands provide (e.g. natural water regulators and syncs) will further justify this statement. Ecologically, wetlands have value because of the host of functions they provide, which have proved to be useful to humans (Mitsch and Gosselink, 2000). Thus, the legal protection of wetlands is usually associated with their value to society rather than the abstruse ecological processes that occur in wetlands. The perceived value of wetlands are determined by several factors: the functional ecological processes of a wetland, human perception, the location of a particular wetland, the human population pressures on the wetland and the extent of the perceived value of wetland resources. The value of wetlands occurs at three levels of ecological hierarchy, namely: population, ecosystem and biosphere, which will be depicted by Table 1 below (Mitsch and Gosselink, 2000). Wetlands are responsible for regulating the flow of surface water and groundwater, including regulating water quantity (including the availability of surface water), groundwater recharge, and can contribute to flood and storm regulation (Russi et al., 2012). As natural syncs, wetlands play a pivotal role in maintaining the balance of the water cycle, nutrient cycle and carbon cycle. Biodiversity is directly dependent on the regulated flow of water and in turn biodiversity plays a critical role in the nutrient cycle and carbon cycle (Junk et al, 2013; Russi, et al, 2012). A loss of biodiversity can therefore compromise these cycles which will seriously impact on people, society and the economy. Taking into account the intricacy of wetland relationships relative to the ecosystem, it can be stated that without wetlands, these cycles would be significantly altered, to the detriment of the ecosystem. 
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Table 1: Table to show the general categories of wetland values at three ecological scales (adapted from Mitsch and Gosseling, 2000)
3.2 Economic Value 
Wetlands also play a vital role in the socio-economics of a region. It is an essential source of water for several rural areas, towns and cities. Wetlands crucially address the objectives of water security and food security. Wetlands provide food security to rural areas, towns and cities by the providing nutrient rich soil necessary for the cultivation of crops as well as serving as fishing grounds and nurseries for fishing (Russi et al., 2012; Casagrande, 1997). The service of improving water security and food security would prove to be beneficial to the economic status of any region. Through the investment of funds into conserving wetlands and the ecosystem services they provide, governments can in the long term, spend less on addressing water and food security problems which would encourage a healthier economy and sustainable future. Wetlands, in their natural capacity, also act as natural flood buffer zones and play a role in erosion control and sediment transport. Commodification for example, has triggered a situation where functions of wetlands such as: buffer zones for floods, carbon sinks, and habitats for different fauna and flora have been significantly compromised (Russi et al., 2012; Ogunseitan, 2013). Wetlands, as earlier alluded to, also act as natural flood buffer zones due to the soil, trees, roots and shrubbery which help reduce and slow down the speed of flood waters. As an economic benefit, the need for flood risk infrastructure development and maintenance would decrease or be avoided if a wetlands’ ecological character can be preserved. Wetlands have other functions which include, adding aesthetic value to the environment and recreational and spiritual value, all of which contribute to the wellbeing of society (Ramsar, 2013). Understanding the value of wetlands will facilitate a firm foundation for protection and enhancement of wetland resources through constantly improving management decisions (Russi et al., 2012). Thus, wetlands play a pivotal role in contributing to the ecological, economic and social status of a nation. 

3.3 Global Wetland Loss
Wetlands are unique, as they each vary spatially in size that range from small grassland islands of a “few hectares to large tracts of several hundreds of kilometers” (Msipa, 2009 and Finlayson and Moser, 1991). Although the range in scale is not significantly unique to wetlands, the question of scale is imperative for their conservation. Wetland loss does not necessarily mean the loss of the entire wetland itself but rather wetlands can be lost in great clusters or more commonly, one segment at a time in a process called cumulative loss (Msipa, 2009). There have been several different studies that have documented varying estimated global wetlands coverage, yet, a global wetland inventory still does not exist. A study conducted by “Russian geographers, estimated that more than 6.4% of the land surfaces of the world are wetlands” (Msipa, 2009). “Almost 56% of this estimated total wetland area is found in tropical (2.6 million km2) and subtropical (2.1 million km2) region” (Msipa, 2009). According to Ramsar (2008), wetlands cover nearly 10% of the earth’s surface of “which 2% are lakes, 30% bogs, 26% fens, 20% swamps and 15% floodplains”. Mangroves are said to cove an estimated 24 million hectares and coral reefs are estimated to cover 60 million hectares whilst the largest remaining areas of wetlands are in the high latitudes and the tropics (Msipa, 2009 and Ramsar, 2008). 

As alluded to in section 2.1, factors contributing to global wetland loss and degradation are dependent on the location of the wetland and the perceived value of the resources the wetland possesses. In comparison to climate change and natural landscape changes through the years, anthropogenic activities are the main driving force of wetland loss and degradation. 
Anthropogenic activities that stem from direct human-wetland interaction such as drainage for agricultural activities, land clearing, exploitation of wetland resources through mining of peat and reeds are some of the reasons contributing to the rapid degradation and loss of wetlands on a global scale. Other indirect activities that threaten and impact on a wetland’s ecological character and sustainability non-point pollutants which include acid mine drainage (AMD) and pumping of ground water, both associated with mining activities as well as poorly routed or non-existent sewerage systems. A few other studies have examined the effects of other anthropogenic activities such as mining, including mining of wetland resources, poorly managed burning and grazing, timber production, development of urban infrastructures, irresponsible damming, invasive alien plants, poorly managed waste water and non-sustainable fishing and hunting. The type of impact is specific to the type of wetland and the resources it can provide, as well as the surrounding local community.  

The environmental impact of mining, such as heavy metal contamination of natural water bodies and soils, pollution problems and AMD risks have long been a topic of concern. Following this, many authors (Aykol et al, 2003; Bird et al, 2005; Boni et al, 1999; Dogaru et al, 2009; Mendoza et al, 2006; Razo et al, 2004; Younger, 1997; Younger et al, 2005;) have all accentuated the impact of mining activities on surface and groundwater, paying particular attention to heavy metal contamination and longevity in various catchments and rivers which include wetlands (Dogaru et al, 2009). Such impacts of mining activities are evident across the globe in regions where mining activities compromise the sustainability of the surrounding environments. Younger et al (2005) and Dogaru et al (2009) express that the social science based studies, have concentrated extensively on assessing the socio-economic status of mining intensive and dependant areas by exploring the socio-economic cost benefit analysis and effects of mine closure as well as future development patterns. Wetlands do not only serve an ecological value but also have economic value.

A cause for concern is due to the fact that the rate at which “wetlands are being lost on a global scale is unknown” (Msipa, 2009; Mitsch and Gosselink, 2000; Finlayson et al., 1999) further explains that little is still known about the extent of the global wetland resource and therefore makes it difficult to firstly determine the extent of global wetlands and secondly, the extent of global wetland loss. This uncertainty is due to several contributing factors. Lack of national wetland inventory programmes, where accurate records of identification, classification, extent, mapping and ecological state and character (area and boundary, location, geomorphic setting, general description, soil characteristics, water regime, water quality, and biotic characteristics) of wetlands have not been kept (Johnston et al, 2013 and Finlayson et al., 1999). Furthermore, ‘the development of standardized methods for data collection, collation and storage are called for. These should address the use of remotely sensed data and storage of information in electronic formats, including Geographic Information Systems and recording key information in a meta-database’ (Finlayson et al., 1999). From the various studies done on wetlands, it can be assumed that wetland loss is occurring at a notably rapid rate globally and that as much as 50 percent of the original wetlands throughout the globe have been lost as a direct result of anthropogenic impacts (Ramsar, 2008).
3.4 Wetlands in an African Context 
It seems that agricultural/cultivation activities keep recurring as one of the common and major contributing factors to wetland degradation and wetland loss. The impact of intensification of wetland use, particularly cultivation, is already evident in many areas. An example of where critically important wetlands are under threat for their demand for agriculture is the Illubabor Zone in western Ethiopia (Dixon and Wood, 2003). Dixon and Wood (2003) further suggest that although wetlands are important in sustaining the livelihoods of local communities, some evidence suggests that over-exploitation of wetland areas has led to their degradation and destruction. A few other studies have examined the effects of other anthropogenic activities such as mining, including mining of wetland resources, poorly managed burning and grazing, timber production, development of urban infrastructures, irresponsible damming, invasive alien plants, poorly managed waste water and non-sustainable fishing and hunting. The type of impact is specific to the type of wetland and the resources it can provide, as well as the surrounding local community.  
Some studies have suggested that if the economic value of individual wetlands can be quantified, it would further promote the need to protect such ecological systems. A study initiated by the Royal Netherlands Embassy investigated the economic values in the Yala Swamp wetland of Kenya (Schuyt, 2005). This study concluded that this wetland provided many goods and services to the local community, critical to sustaining their livelihoods. The local community was dependent on the wetland for fish, vegetation, building materials, birds and wild animals, agricultural products, livestock farming and water.
3.5 Importance of South African Wetlands
Section 24 of the Constitution of the Republic of South Africa No. 108 of 1996 states (constitution, 1996): 

Environment-Everyone has the right-

a.) To an environment that is not harmful to their health or well-being; and

b.) To have the environment protected for the benefit of present and future generations, through reasonable legislative and the measures that-

i. Prevent pollution and ecological degradation;

ii. Promote conservation; and

iii. Secure ecologically sustainable development and use of natural resources while promoting justifiable economic and social development 

	

	


The surrounding living environment is impacted directly by shifts in water supplies. Our surrounding environment has been impacted by anthropogenic activities that have severely affected and threatened natural water sources and the ecosystems it supports. Wetlands are one of these sources of water. It has been said by Dixon and Wood (2003) that a wetland’s core function and importance is their capacity to store water for long periods of time, to regulate streamflow and to recharge aquifers. Dixon and Wood (2003) further explain that a wetland’s regulatory capacity is directly affected by drainage and cultivation processes that cause overall reduction in water storage and more variable stream flows which have implications for local communities and those downstream who are dependent upon this flow. Activities that contribute to drainage for example, are: mining of wetland soil; pumping water directly from the wetland, mining activities that affect a wetland’s water holding capacity, just to name a few. Indigenous wetland management speaks magnitudes to the pressing problem of management worldwide. However, some countries have a better system of managing wetlands that essentially promote sustainability and protect the services and goods that wetlands naturally provide. A critical aspect to this dynamic situation is how the pressures and changes in land use are managed by communities and affected by government practices.  For example, the success of some small scale farming is as a result of utilising wetland resources which serves as a source of income and food to the marginal communities in South Africa of (RSA, 2006). For good crop yields, abundant clean water, arable land and fertile soil are necessary. Gold mining activities however compromise these necessities due to the end product of mining having Sproducing acid mine drainage Due to AMD, it is highly likely that agriculture has been impacted in the worst possible way and more especially the ecological character of the affected wetland has been severely compromised. The degrading state of a wetland then lends itself to greater socio-economic consequences for the marginalised communities in South Africa which rely on the wetland resources.
South Africa does not currently have a specific wetland guideline in practice. The lack of a wetland guideline, updated wetland inventory, as well as fragmented laws addressing the protection of wetlands in South Africa makes it difficult to monitor the state and extent of loss and degradation of the country’s wetlands. Additionally, the perpetuating human-wetland interaction dynamic makes it more difficult to manage and assess a wetland in terms of the type of activities that impact upon South African wetlands and the degree to which each of these activities affect wetlands. 

3.5.1 Extent of Wetland Loss in South Africa
An example of a study that examined reasons for the deterioration of a wetland in South Africa was conducted on the Rietvlei nature reserve wetland area. This wetland was being polluted by sewage effluent, agricultural and informal residential runoff (Oberholster et al., 2008). The major source of pollution was found to be at the point source input of the Hartbeespoort treated sewage plant. This study further exposed possible factors that could be contributing to the deterioration of the wetland which include: increasing urbanisation, industrialisation, agricultural runoff and rapid settlement in the Hennops River catchment area and its principal tributaries (Oberholster et al., 2008). This study like many others was mostly concerned with how wetlands have been impacted but very few spoke to how these problems can be managed and where the problem lies in terms of implementing measures that will help mitigate the impacts and see to it that interactions with wetlands are done so sustainably. In addition to a lack of addressing wetland management, there is no specific South African wetland guideline. Governmental and instutitional bodies such as the Department of Water and Environmental Affairs are responsible for the management of wetlands and their resources however there is no guideline that can be followed as none exists as yet. This study is aimed at further motivating the growing need for a wetland guideline that will specifically deal with the impacts, mitigation and restoration of South African wetlands. Furthermore, many studies have only examined one type of activity affecting a wetland’s holistic function and sustainability hence creating a gap in the knowledge base of wetland. If more studies can be carried out that examine at least four types of activities coupled with wetland management strategies, it can enable researchers and government alike of the combined effects and impacts of anthropogenic activities that can be detrimental to the preservation of wetlands.
3.6 Ekurhuleni Wetlands
The Ekurhuleni Metropolitan Municipality (EMM) has been divided into ten catchments namely: Swartspruit catchments, Natalspruit, Olifants, Rietspruit Lower Blesbokspruit, Upper Blesbokspruit, Jukskei, Kaalspruit, Klip River and Middle Blesbokspruit (EMM wetland inventory report, 2007). 695 wetlands were identified from existing topographical maps (1:50 000) however from the ground truth study conducted by EMM wetland inventory report (2007), only 206 were identified. This significant reduction is as a result of two reasons. Firstly, the GIS satellite imagery is skewed. The imagery displays a cluster of wetlands on the map instead on identifying a single wetland system on the ground. Secondly, from the wetlands that were identified on the map, some could not be found on the ground due to these wetlands being completely destroyed and in some cases no longer existent (EMM wetland inventory report, 2007). The existing wetlands and their respective catchments have been represented in Table 2. The figure below is a map of the wetlands found in the catchments of the Ekurhuleni Metropolitan Municipality.
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Figure 2: Catchments within the EMM (EMM wetland inventory, 2007)
The following is a summary of catchments within EMM and their wetland systems as listed in table 2 above:

3.6.1 Lower Blesbokspruit

Two types of wetlands exist in this catchment of which one is a channeled valley bottom wetland and four being pans. Thus this catchment is home to five wetlands of which two are seasonal and the remaining three permanenet. All of these wetlands occur in the perimeter of the farm Tsakane 260 IR. Residential and cultivation activities have been identified as the core land use activities in the area (EMM wetland inventory report, 2007).

3.6.2 Middle Blesbokspruit

Twenty six wetlands have been identified in this catchment of which: one is a channeled valley bottom wetland; fourteen pans; six dams; two hill slope seepage wetlands and three valley bottom wetlands. Fifteen of these wetlands are seasonal and the remaining eleven are all permanent wetlands (EMM wetland inventory report, 2007). These twenty six wetlands are spread across the perimeters of six different farms. Residential activities, cultivation, recreation and mining activities make up the ‘main land use activities in the area’ (EMM wetland inventory report, 2007).

3.6.3 Upper Blesbokspruit

This catchment is home to sixty nine identifiable wetlands, with thirty three pans, three valley bottom wetlands, eighteen channelled valley bottom, six dams, seven hill slope seepage wetlands and two flood plain wetlands (EMM wetland inventory report, 2007). It is estimated that fourty eight wetlands are permanent, twenty are seasonal and one wetland is temporary. The sixty nine ‘wetlands are found occurring within six different farms with the main land use activities being cultivation, residential and industrial’ (EMM wetland inventory report, 2007).

3.6.4 Jukskei Catchment

Only 1 identified wetland has been identified in this catchment. This particular wetland occurrs in the Chloorkop area, it is called the Klipfonteinspruit wetland (EMM wetland inventory report, 2007). This seasonal hill slope seepage wetland falls within the perimeters of the farm Klipfontein 12 IR. The land use activities in this area which are threatening the ecological character of this wetland include cultivation and residential activities (EMM wetland inventory report, 2007).

3.6.5 Kaalspruit Catchment

The Kaalspruit catchment has ten identifiable wetlands in the area of which: three are pans, four valley bottom, three channeled valley bottom wetlands and one hill slope seepage wetland (EMM wetland inventory report, 2007). From these ten wetlands, nine are permanent and one is a seasonal wetland (EMM wetland inventory report, 2007). These wetlands can be located within the perimeters of two farm regions, namely, Klipfontein 12 and 14 IR and Witfontein 15 IR. 

3.6.6 Klip River Catchment

Four permanent valley bottom wetlands have been identified in the Klip River catchment. Residential and cultivation activities comprise of the main land use activities in this catchment (EMM wetland inventory report, 2007).
3.6.7 Natalspruit Catchment

This catchment contains fourty six wetlands of which: five are dams; one is a floodplain; ten are pans; three are hill seepage; twenty are channeled valley bottom wetlands; three are hill slope seepage wetlands; and seven are valley bottom wetlands (EMM wetland inventory report, 2007). Thirty four wetlands are permanent, seven are seasonal and 1 is a temporary wetland. The main land use activities in the area are recreational activities, cultivation, mining, residential and industrial activities (EMM wetland inventory report, 2007).

3.6.8 Olifants Catchment

This catchment catchment has four wetlands of which three are pans and one is a valley bottom wetland (EMM wetland inventory report, 2007). The farm area of Rietfontein 21 IR falls within this catchment in Ekurhuleni. Activities that take place in this area are livestock grazing and maize cultivation (EMM wetland inventory report, 2007).

3.6.9 Rietspruit Catchment

The Rietspruit catchment has a total of eighteen wetlands of which ten are pans, four valley bottom wetlands, two channelled valley bottom, and two dams (EMM wetland inventory report, 2007). The wetlands found in this catchment have thirteen permanent wetlands and five seasonal wetlands. The main land use activities in the area are industries and recreational activities, residential and livestock farming (EMM wetland inventory report, 2007).

3.6.10 Swartspruit Catchment

This catchment has twenty three wetlands that have been identified of which: nine are pans; five are valley bottom wetlands; six are channeled valley bottom wetlands; one is a hill slope seepage wetlands; and two are dams (EMM wetland inventory report, 2007). Nineteen wetlands are permanent and four are seasonal wetlands. These wetlands are scattered across and occur within the perimeters of seven different farms, namely, Tweefontein Bronkrsfontein, Rietfontein, Varkfontein, Hartbeesfontein, Elandsfontein, and Vlakfontein (EMM wetland inventory report, 2007).
3.7 Extent of Wetland Loss and Threats in the Ekurhuleni Metropolitan Municipality(EMM) 
Section 2.5 has adequately shown that from 695 wetlands identified by GIS satellite imagery, a mere 206 wetlands actually exist on the landscape itself. It seems only fitting that the local government of the Gauteng Province should make it one their priorities to rigorously ensure the conservation and protection of the remaining wetlands in the area. The protection of these wetlands would serve the government well as well as contribute to a sustainable lifestyle for communities whose livelihood depend directly on the functional existence of wetlands within the Ekurhuleni Municipality. The study conducted by EMM in 2007 highlighted that some of the mapped wetlands were destroyed beyond recognition and this presented cases where a wetland area was used for development and infrastructural activity. Birch Acres is an example of wetland loss through such development. Birch Acres in Tembisa existed as a hill slope wetland but was developed into a residential area and a shopping complex. This wetland accounts for one of the losses to natural biodiversity in the area and along with it ecosystems housing indigenous fauna and flora have been disturbed and can never be restored (EMM Wetland Inventory Report, 2007). 

The existing wetlands in the area are threatened by the same fate of the Birch Acres wetland that was completely destroyed. These threats are unnatural and anthropogenic in nature and as such can be mitigated. Some of the wetlands in the Ekurhuleni Municipality are vulnerable and threatened by the impacts of “disturbance factors such as “alien invasive plants, residential and industrial development, commercial and/ or subsistence cultivation, grazing, burning, roads and railway lines, dams, drainage channels and diversions and mining/ quarrying and other excavations” (EMM wetland inventory report, 2007). Wetlands site visits identified “land use activities and features that are threats to the wetland such as drains, erosion gullies, species of alien plants and pollution” (EMM Wetland Inventory, 2007). 

3.8 The Importance of EMM Wetlands
Wetlands provide many benefits at minimal cost as alluded to in earlier sections of this chapter. Each wetland is unique in the ecological services and resources they provide to society. Hence, every single wetland offers a distinctive importance that reflects different characteristics according to the particular ecosystem services that they supply to society. Due to the uniqueness of individual wetlands, their importance is influenced by society and thus dependent on the needs of different societal structures. “Kotze et al., (2005) has described ecosystem services that South African wetlands in particular are considered to provide” (Table 2). The list is not comprehensive due to the dynamics of each individual wetland and its relationship with society therefore this list includes those benefits that can be easily and swiftly described. The additional potentially important benefits of South African wetlands that prove to be difficult to characterize at a rapid assessment level include groundwater recharge and discharge and biomass export (EMM wetland inventory report, 2007). The different types of wetlands depict the relevant importance and value to society in a South African context of which will be described below.
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Table 2: Ecosystem services wetlands provide in the context of South Africa (Kotze et al., 2005)
Hill slope seepage wetlands have numerous functions which include supporting biological diversity, water storage, hydrological exchange of surface water and underground water and surface water filtration (EMM Wetland Inventory report, 2007). “The hill slope seepages are normally the recipient of subsurface flow and act as a plug that controls the release of water on to the surface, hence recharging the stream flow” (EMM Wetland Inventory report, 2007). The seepage process is initiated vertically through the soil profile where excess water escapes indicated by the passing lateral flow from neighboring hillslopes to neighboring wetlands (EMM Wetland Inventory report, 2007; Kotze and Breen, 1994). 

Channeled valley bottom wetlands often bear a resemblance to floodplain but differ in the sense that they possess less active sediment deposition. These wetlands tend to be narrower and have fairly “steeper gradients where contribution from lateral groundwater input relative to the main stream flow is generally greater” (Kotze, et al., 2005). Channeled valley bottom wetlands can be said to be significant in water purification by its ability to remove toxicants and pollutants from water that flows from adjacent hill slopes (EMM Wetland Inventory, 2007). These wetlands however do not play a considerable role in flood mitigation and sediment trapping. These wetlands are beneficial due to their ability to assist with regulation and control of surface water thus aiding in soil erosion, stream flow as well as providing habitats for wetland fauna and flora (EMM Wetland Inventory Report, 2007). Valley bottom wetlands serve many purposes which consist of supporting biological diversity, flood mitigation, water storage, hydrological exchanges between surface and underground water and surface water filtration. These wetlands are threatened along with the faunal and floral species its supports due to their worth being underplayed by society and consequently are being destroyed in the name of residential development.

Pans (also known as depressions) comprise of the most widely found wetland types within the Ekurhuleni Municipality. These wetlands are commonly termed as depression wetlands because surface and groundwater flows end up accumulating in the depression (EMM wetland inventory report, 2007). The accumulation of water characterises this wetland as having a generally impermeable subsurface layer that prevents water from seeping away. The ability of pans to serve the purpose of flood attenuation is restricted due to the location of this type of wetland being generally secluded from stream channels (EMM Wetland Inventory, 2007). However, run-off is still captured due to their inward draining nature resulting in “reduced surface water volumes that would otherwise reach the stream and contribute to storm flows” (EMM wetland inventory report, 2007). This type of wetland would serve as a significant economic benefit by naturally helping to decrease the likelihood of storm flows that would have serious flooding consequences for residential areas and agricultural activities (EMM wetland inventory report, 2007). As an ecological benefit, nitrogen cycles occur in pans that contribute to de-nitrification and neutralisation in the case of high pH’s (Kotze et al., 2005). Pans have been identified as prospective high priority habitats for birds like owls and flamingos, because pans typically provide rare shallow water and shoreline habitats (Palmer et al., 2002). However pans in the Ekurhuleni area are distinctly different ranging from reed pans to grass pans. Reed pans are highly valuable as they provide habitats to more than just grass pans and indirectly these wetlands provide communities with socio-economic benefits through which people utilise reeds in the construction of homes as well as basket weaving (Allan et al., 1995 in Palmer et al., 2002).

In view of the identified threats to Ekurhuleni wetlands, these wetlands still provide several functions. The EMM wetland inventory report (2007) recognized that several of Ekurhuleni wetlands are being used for a host of recreational activities such as  quad biking, fishing, picnic areas, golf courses and bird watching. Examples of wetlands being used for such activities are the Jan Smuts Dam, Benoni Lake, and Kempton Park Golf Course (EMM wetland inventory report, 2007). Rural communities that still depend on these wetlands for water resources need to be seriously considered when taking into account the threats to existing wetlands in Ekurhuleni. Rural communities depend on these wetlands for sustaining their livelihoods but also pose as marginal threats to the ecological character of wetlands. Activities such as washing their clothes and their bodies in the streams and using the wetland as dumping grounds does not bode well for the well-being of the human-wetland dynamic (EMM Wetland Inventory, 2007). Utilising water directly from the wetland is a pertinent function considering not all people live in places where there is a piped water supply system. The “farm community living along the R25, just outside the R21 high way from Pretoria to Kempton Park, in Kaalfontein is one example of communities relying directly on wetlands for water” (EMM Wetland Inventory, 2007).  Agricultural activities including cultivation and livestock farming have been identified as the main land use activities in rural Ekurhuleni. These farmers are still heavily reliant on direct water use from these wetlands for sustaining their agricultural and livestock farming activities. During the winter months more especially, when wetlands are the only providers of thriving vegetation (as most vegetation patches have dried up) livestock such as cattle and sheep use the wetlands as grazing grounds. Many people still extract water directly from wetland sources to irrigate their crops and an example of this is depicted by farmers in the Bredell Agricultural Holdings area where most of these farmers are cultivating maize utilising water directly water courses (feeding directly into wetlands) for irrigation (EMM Wetland Inventory, 2007).

3.9 The Importance of Wetland Hydrology
The hydrological regime (depth, frequency, duration and flooding) of a wetland is said to be the single most significant determinant of the origins of specific wetland type, community structure and function (EMM wetland inventory report, 2007; Breen, 1990; Mitsch and Gosselink, 1993; Mitsch and Gosselink, 2000). The hydrological system influences a range of abiotic factors such as soil anaerobics, soil salinity, nutrient availability, and the solubility and toxicity of metals in the substratum (EMM wetland inventory report, 2007 and Mitsch and Gosselink, 1993). These factors affect biota that develops in a wetland that responds to “spatial and temporal variations in the physical and chemical environment, creating environmental heterogeneity along both the vertical and horizontal dimensions to which biota respond to” (EMM Wetland Inventory Report, 2007 and Rogers, 1995). Wetlands must also be dynamic in that they need to have the ability to adapt to water level fluctuations enduring climatic conditions such as ice formation or a total lack of water during severe arid periods. Completing the wetland cycle are the biotic components that are responsible for the active alteration of wetland hydrology and other physio-chemical features (Msipa, 2009). 

3.10 Anthropogenic Activities
The literature thus far attests to the value of wetlands in society but also characterises the devaluing and degradation of these systems resulting directly from thriving human activities. Pertaining to wetland conservation, there are numerous human activities that directly impact on the longevity of a wetland ecosystem. These activities range from: industrial development, drainage of wetland systems, groundwater harvesting, wetland agriculture, clearing of natural wetland vegetation, livestock farming practices (grazing and herding of livestock), pollution in the form of dumping and burning on wetland sites to over-harvesting of wetland resources. The type of human activity that occurs in a particular wetland system is specific to the needs and wants of different surrounding communities. Wetland systems and communities are similar in the sense that each wetland system and each community is unique. Although comparisons can be made to other systems and communities to highlight similarities, no two systems are ever quite the same. Wetland systems can be thought of as individual human beings. Though our biological structure may be the same, the ability to react or recover from problem differs with each person. Some people heal faster others have faster metabolisms whilst others have weak immune systems and are more prone to infection. Likewise, a wetland system resembles the human body, responding to impacts that are unique to its particular system and environment. Thus the impact of anthropogenic activities on a particular wetland system can never be quite the same.
None the less, researchers from across the globe have contributed to the wetland management database by documenting the known impacts of different anthropogenic activities on diverse wetland systems. As previously mentioned, no two systems are alike but the impacts to the system remain very much alike and in instances, certain anthropogenic activities have the same impact on a wetland system. For example, the wetlands in the Muleng-Xingkai Plain in the Northeast of China have experienced rapid shrinkage and fragmentation due to conversion of wetland landscapes into other land use types characterised by industrial development space, commercial agricultural spaces and housing development spaces as result of a rapidly growing population (Song et al., 2012). Similarly, the wetlands of the Lake Victoria basin in Tanzania have also experienced rapid shrinkage and degradation from irrational uses of wetlands for agriculture and conversion of wetlands into human settlement areas with significant changes made to the hydrological cycle due to road construction (Kassenga, 1997). In line with the similarities of the impacts of anthropogenic activities, the Marievale Bird Sanctuary, one of South Africa’s RAMSAR sites has also seen drastic changes to the original landscape and ecological well-being of the wetland due to mining activities and industrial development in the area that include construction of roads and settlement developments to make provisions for the rapidly growing population (Nagiah, 2012). Thus it is evident that amidst the uniqueness of wetland systems and their surrounding community activities, there are marked similar impacts of anthropogenic activities to wetland systems.
As alluded to earlier, wetlands are highly beneficial to people providing intrinsic value to the livelihoods of man. However, degradation, fragmentation and devaluing of wetlands from decades of intensive human activities   are exhausting and abusing wetland resources The nature of irresponsible anthropogenic activities affecting wetland systems are given below using a few examples. According to Korem (1985), firewood provides the main energy source for both rural and urban households throughout the entire West African sub-region, with estimates of about 50% of total energy consumption (Wuver and Attuquayefio, 2006). Firewood plays an important socio-economic role in human activities like cooking, as a cheap source of fuel and heat provision in the inland wetland community. However over-harvesting of this resources can lead to unwarranted removal of healthy and vital vegetation which can lead to further problems of erosion and land degradation, both affecting the hydrological cycle of a wetland. 
Commercial and small-scale agricultural practices and methods, are dependent on factors such as level of education, resource availability and land ownership. Factors that need to be taken into consideration also include the socio-economic status of a region and the demands of the population. Commercial farming land spaces have more than tripled globally in the last decade due to rapid growth of population and food demands from a local scale to an international scale. South Africa for example relies heavily on the export trade of local produce to sustain its economy. This pressure puts strain on the farming sector and obvious strain on the environment. Due to the nutrient rich and fertile grounds of wetlands, these spaces have been commodified for profitable crop production. The Muleng-Xingkai Plain in the Northeast of China and the wetlands of the Lake Victoria basin have experienced rapid shrinkage and fragmentation due to conversion of wetland landscapes into largely industrial spaces and commercial agricultural spaces and housing development spaces to accommodate the rapidly growing population (Song et al., 2012 and Kassenga, 1997). 
Groundwater harvesting or drainage of wetland systems work in conjunction with developing agricultural spaces and industrial spaces. This type of activity also supplies communities, industries and farming practices with fresh water. Water being the essence of life is a scarce and sacred commodity and the extraction of water and drainage of wetland systems to fuel human development is not a sustainable course of action. Many wetland systems in South Africa, the Marievale Bird Sanctuary being one of them has been victim to this type of activity and consequently the wetland had become inundated with acid mine drainage from groundwater drainage and recirculation of acidic water through the wetland. The ecosystem and indigenous wildlife and vegetation were severely affected and in some cases, tracts of land were degraded to a desert state (Nagiah, 2012). In this case and in the case of the Cyabayaga and Rugeramigozi wetlands of Rwanda, groundwater harvesting to support farming, community settlements and industrial development caused these wetlands to experience rapid shrinkage, fragmentation and desertification (Nabahungu and Visser, 2011). 
Conclusion

This chapter provided an extensive review of South African wetlands and the global wetland crisis alike. Wetland loss can be attributed to activities for economic gain such as urban encroachment, commercial agricultural practices and draining of water from wetlands to further enhance these processes.  If change is to take place that really addresses the protection and conservation of wetlands through sustainable practices, it needs to come from proactive legislative measures. 
CHAPTER 4
METHODOLOGICAL CONSIDERATIONS

Introduction
This chapter has been dedicated to discussing the methodological approach used in this study.  This chapter will explicitly explore 5 sections. The positionality of the researcher will be explained giving rise to approach the researcher has taken that has guided the research process. The research design of this study is explored in this chapter which is divided into three sub-sections: Section 3.3.1 will describe the research site; Section 3.3.2 will discuss the study population and sampling procedure and Section 3.3.3 will describe the data collection tools used in this study. A description of the data analysis used in this study will be described in detail as well as methodological reflections of the researcher. Finally, this chapter will be summarised by a short conclusion.

4.1 Research Position 
The researcher has to make important assumptions on the philosophical perspective one intends to use to describe the epistemological approach of the researcher to develop philosophical perspective (Burrell and Morgan 1979). The aim of this section is to understand the positionality of the researcher in terms of their character and subjectivity which correspond to how the researcher engaged with the research. For a study of this nature, different epistemological positions can be applied. However, this study adopted a realism approach. Figure 4 illustrates the philosophical spectrum and its objective and subjective dimension. 
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Figure 3: A figure to show the subjective spectrum
Philosophic realism in general is defined by Phillips (1987, p. 205) as “the view that entities exist independently of being perceived, or independently of our theories about them.” Schwandt (1997, p. 133) adds that “scientific realism is the view that theories refer to real features of the world. ‘Reality’ here refers to whatever it is in the universe (i.e., forces, structures, and so on) that causes the phenomena we perceive with our senses”. My position is formed on the substantial basis from other versions of realism that I consider compatible with the fundamental ideas of the critical realist tradition, that which offer supplementary insights and alternative perspectives for using realism in qualitative research. “These include the work of the social scientist Donald Campbell  (1988) and the philosophers Cartwright (1999, 2007), Davidson (1980, 1993, 1997), Haack (1998, 2003), Little (1991, 1995/1998, 2010), McGinn (1999), Putnam (1990, 1999), Salmon (1984, 1989, 1998, 2005), and Wimsatt (2007);  the physicist Barad (2007); the linguist Lakoff (1987; Lakoff & Johnson, 1999); the evaluation researchers Pawson and Tilley (1997; Pawson, 2006) and Henry, Julnes, and Mark (1998; Mark, Henry, & Julnes, 2000); and the qualitative researchers Huberman and Miles (1985; Miles & Huberman 1994) and Hammersley (1992a, 1998, 2002, 2009)” (Sagepub, 2009). 
“One of the major implications of realism for qualitative research, and for the social sciences generally, is that it legitimates ontological questions about the phenomena we study (Lawson, 2003; Tilly, 2008). If our concepts refer to real phenomena such as human-wetland interaction, rather than being abstractions from sense data or purely our own constructions, it is important to ask, to what phenomena or domains of phenomena do particular concepts refer, and what is the nature of these phenomena?” (Sagepub, 2009) For example, Tilly (2008) placed primary emphasis on ontology, rather than epistemology, in his discussion of social processes, and stated that “social analysts frequently arrive at false conclusions by assuming the existence of fundamental entities such as social systems without doing the work required to establish the presence of those entities”. The researcher has adopted a realism approach to this study for this approach allows for the researcher to engage with the research environment in a way that refers to real phenomena taking place rather than basing the research solely on theoretical or abstract ideologies. This study is concerned with investigating the anthropogenic-wetland interaction dynamic and to best seek understanding into this phenomena, actual observations of what and how these activities are taking place is necessary. It therefore seems viable and can be argued that the position of realism is most suited to this study.
4.2 Research Design
4.2.1 Description of the Research Site 
Kwa-Thema Township was established in 1951 with the purpose of relocating black families that were forcibly removed from Payneville (RSA 2008). According to Calderwood (1955), it was decided to treat the township as a place people could live, work and engage in recreational activities, thus creating an environment in which the population would be able to meaningful live. However, Kwa-Thema was subject to a violent unrest in 1985 and right-wing vigilante  violence, which resulted in many homes being damaged. Kwa-Thema is situated in Springs in the Ekurhuleni Municipality on the East Rand of the Gauteng Province, South Africa.  It forms part of the Kwatsaduza complex, which includes Kwa-Thema, Tsakane and Duduza (RSA, 2008). The neighbouring areas include central business districts (CBDs) of Brakpan, Nigel, Vulcania, New Era, Nuffield, Vorsterkroon and Pretoriusstad industrial areas. Land use in this area has dictated the urban form of this township which is ‘predominantly industrial, agricultural, as well as mining land, influencing the location of housing and other uses’ (Ekurhuleni Metropolitan Munipality, 2008). According to the Ekurhuleni Metro Report (RSA, 2008), the fundamental strategy of the development of Kwa-Thema was to allow for short walking distances between home and bus routes, recreational areas and schools. Besides the Civic Centre, a small concentration of community facilities, which includes a magistrate’s court, police station, churches, and an SPCA (RSA, 2008). ‘There is also a transport node found in the Langaville area called Duduza Rank on the edge of Kwa-Thema and the neighbouring township of Tsakane’ (RSA, 2008). Due to the abundance of mining intensive land in the area, the few development attempts that have been made in Kwa-Thema have failed (RSA, 2008). Even though rehabilitation of a few segments of the land has taken place and development schemes have been proposed for the south of the N17 highway, Kwa-Thema was ‘found to be affected by radon, which implied it was not suitable for housing development’ (RSA, 2008). The majority of the population group in Kwa-Thema is characterised by Africans, corresponding with the statistics of Ekurhuleni i.e. 76.3% of its population being African (RSA, 2008). 
According to the Census 2011 statistics (RSA, 2011) which is consistent with the Ekurhuleni Metro Report (RSA, 2008), the male to female ratio is comparatively equal in the area, which compares with the Ekurhuleni Metro at 49:51 to the males. It is interesting to note however, that the vast majority of ‘population falls within the age bracket of 25-64’, is also the economically active portion of the population – comprising approximately 50% of the population (RSA, 2008). These statistics have the implication that the active and younger members of the population in Kwa-Thema form the crux of the local economy which might mean better prospects for the economy of Kwa-Thema. Additionally, unemployment in Kwa-Thema is significantly high, with 57.2% of residents being unemployed (RSA, 2008). The average household income of Kwa-Thema residents translates into approximately R2385.25 per month. This particular statistic implies low employment rates within the community and furthermore, echoes that the overall poor state of many lives translates into community members being heavily reliant on public transport in the form of taxis to access facilities within and outside Kwa-Thema (RSA, 2008). According to statistics used by the Census 2011 Community Profile Databases, Kwa Thema has an area of 14.70 km², population of 103,727 with 29,751 households (RSA, 2011). 
Kwa-Thema was selected as an appropriate study site due to the town’s socio-economic dynamic which speaks directly to the lack of environmental and social responsibility taking into consideration the high rates of unemployment and poor state of the surrounding environment. The choice of studying the wetland in this area was influenced by these complexities. The study of the Kwa Thema Extension 3 wetland was conducted between June and July of 2014. Kwa-Thema Extension 3 wetland is a nineteen hectare unchanneled valley bottom wetland. It lies on the Rietspruit and Natalspruit rivers with a hydrology primarily driven by subsurface water inflows. In recent years, due to a rise in population, akin the decades of mining intensive activities, there have been increased flows of storm water run-off from the upstream residential areas into the wetland. “The hardened surfaces in its catchment have resulted in the inflow of high volumes of fast-flowing storm water, and consequently increased flood peaks.  Incised gullies drain storm water into it from the high lying catchment areas” (RSA, 2014).  “A soil embankment in its upper area concentrates water flow and aggravates channel incision, which results in desiccation of part of the wetland.  It has been said that livestock grazing threatens to cause erosion which threatens wetland functioning and integrity of the Kwa-Thema Ext 3 wetland” (RSA, 2014).  The wetland is subject to pollution due to illegal dumping and burning of domestic bi-products, poor sanitary practices as well as years of extensive mining activities (REFERENCE). The Working for Wetlands Project states that some of the land uses in the wetland can be attributed to formal and informal housing, industrial uses, natural grassland and an aero dome (RSA, 2014).

Kwa-Thema Extension 3 wetland is situated in the small town of Kwa-Thema on the East Rand of Gauteng. It is situated in the Ekurhuleni suburb of Springs with coordinates 26° 18' 0" South, 28° 24' 0" East. As indicated in the figure 1 below, the study will be focused on the Kwa-Thema Extension 3 wetland located in Kwa-Thema Township, Springs, Gauteng. Refer to the figure below.
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Figure 4: A map to show the study site (Kwa-Thema Ext 3 wetland)
4.2.2 Study Population and Sampling
According to the statistics from the National South African Consensus conducted in 2011, the study population of Kwa-Thema is estimated at 103,727 people with 29,751 households (RSA, 2011). It was however purposefully decided (due to time and financial constraints) that this study include 0.08% of the population. The sample population was calculated by a simple deduction of 0.08% of 103,727 which equated to 82 individuals of which it was decided that 80 individuals would be interviewed to keep the figure at a rounded number. The final sample population was represented by 80 individuals being the ideal sample population for this study. This study then utilised a method of interval sampling to select the participants for this study which will be described in detail further on in this chapter.

 The design of this study was built on observational criteria and a review of available literature,   to identify the best possible way of understanding the anthropogenic activities taking place in and around Kwa-Thema’s Extension 3 Wetland. A series of semi-structured interviews were designed to examine the dynamics of human interaction with the wetland, dealing with sustainable issues, as well as to provide insightful and valuable information on the idea of wetland conservation and preservation. 

The initial phase of this study involved a rigorous ground ‘truthing’ exercise in which key informants were identified. Internet sources were used to identify possible key informants to aid in the collaboration of information needed to conduct a study of this nature. The internet sources that proved to be useful in obtaining the relevant information were identified using the Google search engine and computing key words such as “Kwa-Thema community”, “Ekurhuleni Metropolitan Municipality”, “Kwa-Thema history”. The fundamental arguments of the literature review were done through searching for key words in scientific peer reviewed articles. The sources were found online using search engines and websites such as but not limited to  Google Scholar; Web of Knowledge; Science Direct, governmental and nongovernmental organisations such as SANBI, Working for Wetlands Programme, WWF-Mondi Wetlands Programme, Department of Water and Environmental Affairs (DEA, DWAF), as well as a wide range of University Library sources. Appropriately selected articles were then used to explain the scholarly opinions on the cause and effect of anthropogenic use of wetland resources. 

Through the process of sifting through the relevant links to scientific literature that appeared in the search engine, two municipal leaders of the Ekurhuleni Municipality were identified and contacted (using the email addresses and mobile numbers sited on the Ekurhuleni Metropolitan Municipality website) who then proceeded to assist the researcher further through referrals to a GIS specialist and Town Planner (of which both individuals are employed by the Ekurhuleni Municipality). The internet proved to also be useful by employing the same strategy mentioned above to identify an employee of the South African Biodiversity Institute (SANBI) who aided in the supply of valuable information. The information the researcher utilised was gathered by one of SANBI’s once operational branch programmes, known as Working for Wetlands Project (WFWP). This programme (currently non-operational due to a lack of management) was responsible for several wetland rehabilitation schemes across the country, including Kwa-Thema Ext 3 wetland.  Through several meetings and correspondence through emails with the above mentioned individuals, the researcher was able to acquire remote sensing maps of Kwa-Thema over a period of twelve years (2002-2013), as well as establish a working relationship with local leaders of the Kwa-Thema community. The relationship created between the researcher and local leaders of the community allowed for the researcher to conduct the second phase of the research process with ease and fully access to the community in order to obtain meaningful data.  

The second phase of the research phase is the fundamental aspect to the outcome of this study. This phase was concerned with identifying the participants for the purpose of the semi-structured interviews. A total of six weeks were spent in the field, 2 June 2014 – 14 July 2014. The first two weeks (2 June 2014 –13 June 2014) of field work involved explicit ground truthing exercises to observe ‘who’ interacted with the Kwa-Thema Ext 3 wetland. At the end of the two week ground ‘truthing’ period, it was observed that approximately one hundred and thirty people, male and female of what seemed to be of different age groups, interacted with the wetland with varying purposes and interaction times. 

The researcher initially proposed digitally documenting the movement and interaction of people with the wetland by making use of photography which would allow the researcher more accuracy in determining the number of people interacting with the wetland. However, this method of documentation was frowned upon by community members and community leaders alike, as they had expressed concerns of exploitation and discomfort of being photographed. It was for that reason that the researcher had to rely solely on observation, in trying to identify the number of different people interacting with the wetland. An approximate figure of one hundred and thirty people was observed interacting with the Kwa-Thema Ext 3 wetland. The semi-structured interviews were conducted during the following three weeks of field work from 16 June 2014 – 14 July 2014. The third week of field work was decided to be used to identify the study sample. In identifying the potential participants, the researcher made use of a system of 5 interval sampling procedure. The number of male and female participants and age groups of participants were not purposefully decided as the outcome was determined by an interval sampling method which catered for random choosing of the male and female participants of all age groups (older than 18 years old). This method identified participants that were observed during the first two weeks of ground truthing in the field. The first respondent was purposefully selected but the remaining respondents were identified and approached by selecting every fifth individual that interacted with the Kwa-Thema Ext wetland.  This method of sampling ensured that sampling was carried out as fairly and with as little bias as possible to allow equal opportunity of an individual to be selected as a respondent irrespective of their gender, social standing or age group.

The researcher aimed to conduct at least one hundred and fifty semi-structured interviews which she felt would be a good indicator of the sample population, considering an interval sampling method of 5 was employed. However, following the interval sampling procedure, a total of eighty semi-structured interviews were conducted due to the time frame in which the data collection process was conducted and was conducive to the needs of the researcher, in terms of accessibility to the study site, available time and community co-operation. The researcher estimated that the results from the participants would yield insightful conclusions in trying to understand and decipher the dynamic of anthropogenic-wetland interaction. 

4.2.3 Data Collection Tools
This study made use of thematic analysis by way of descriptive statistics, thus the following methodological tools for data collection, included participant observation (a), semi-structured interviews (b) and image acquisition (c). These three tools will be described and justified below. Additionally, a desktop review of international, national, provincial and local wetland related publications and records were done to engage with the literature. The data collected from participant observation and semi-structured interviews proved to be the most significant in determining the aims and objectives of this study. 

a) Observations

The initial two weeks were used to purely observe the natural setting of the community and ease into the environment before immersing oneself into the community. This was a necessary part of the research process so as to allow the researcher to obtain the best possible results if the researcher is viewed as a natural part of the community and comes across as non-threatening. It must be mentioned however, that one cannot fully immerse oneself into the natural setting of a community in such a short space of time but the idea was to fit into the community as unobtrusively as possible and not allow subjectivity to alter the data collection process. The second week of field work observations were used to identify the nature of activities and interactions taking place between people and the wetland in the Kwa-Thema community. The type of observation carried out by the researcher, known as participatory observation, allowed for the researcher to remain oblivious to the environment whilst still being able to be fully engaged in the activities taking place. The researcher became part of the surrounding environment as a silent observer, seeking meaningful answers to the dynamics of human-wetland interaction and the potential factors affecting the overall ecological character of the Kwa-Thema Ext 3 wetland. 
Participant observation and semi-structured interviews were the methodological tools that were utilised and provided a base for the collection of primary data. Participant observation is linked with ethnographic research and can be explained as a qualitative method whereby the researcher observes the activities taking place in a community as part of the community whilst remaining an ‘outsider’ (Mack et al., 2005). DeWalt and DeWalt (2011) describe participant observation as an analytical process constantly needing to be reviewed and that which requires active and insightful investigation. Although interviews are a primary method of collecting data, participant observation offers the advantage of distinct insight, revealing exactly what people are doing as opposed to what they say they are doing (Laitinen et al., 2014). Since this study is concerned with determining the activities taking place around the wetland, participant observation was best suited in acquiring this specific type of data. It has allowed for the researcher to maintain no interaction and become integrated into the community unobtrusively. The observation of the daily activities of people in their indigenous environment speaks directly to ethnographic research which follows that the researcher has encountered situations that may compromise the researcher’s ability to actually collect the data and do so objectively. Aforementioned, was the distinct ability to allow for insight into the daily activities of the community when conducting participant observation. Additionally participant observation has provided information that may have been previously unknown to researchers, thus proving to be ‘crucial for project design, data collection, and interpretation of other data’ (Mack et al., 2005). During observation of the behaviour of people in Kwa-Thema, relative to the Kwa-Thema Ext 3 wetland over the sustained study period of time has provided a clear indication of the exact anthropogenic activities occurring around the wetland that may or may not be compromising the sustainability of the Kwa-Thema Ext 3 wetland. According to the Working for Wetlands Projects, activities such as over-grazing and the erection of informal settlements impact upon the overall sustainability and functioning of the wetland (WWP, 2014). For this particular study, participant observation has shed some much needed consensus regarding the nature of anthropogenic activities that were occurring in the wetland. 

Although participant observation has its strengths, it is also flawed. Researchers sometimes spend one to two years in the field observing and collecting data. However due to the limitation in time for this study, time spent observing in the field has been limited to four weeks spread across the duration of the year from June-September 2014. The researcher deemed this will yield the data in a reasonable amount of time where an acceptable point of data saturation will be reached taking into account the scale of this study. Furthermore, objectivity and documentation of observations have proved to be the most difficult tasks for the researcher to overcome (Laitinen et al., 2014; Newing et al., 2011; Mack et al, 2005). To overcome such a problem, the researcher has made conscious efforts to document the observations simply as they have occurred and not allowing subjectivity to sway the data collection process. Keeping track of all observations has required diligence and discipline from the researcher, and the discipline was strictly adhered to, during the collection of data throughout the duration of field work. This has allowed the researcher to record the daily observations and not allow room for tardiness and memory lapses. 

b) Interviews 

The data was collected through 80 interviews, using an interval sampling procedure by which respondents were selected from interacting with the Kwa-Thema Ext 3 wetland. The interview respondents were carefully selected based on their observed daily interactions with the Kwa-Thema Ext 3 Wetland. The respondents answered a total of 10 questions. The respondents answered 5 closed ended question followed by 5 open-ended questions that led to further discussions, allowing for a deeper understanding of the dynamics of anthropogenic activities on wetland systems. The questions posed, sought to investigate and understand: residents’ individual interactions with the wetland as well as the reasoning behind their interaction; personal understanding of wetland value; reasons to preserve the ecological character of a wetland; challenges related to exploiting wetland resources; environmental awareness of wetlands; the scale of activities taking place at the wetland; and finally, the importance of sustaining this type of ecosystem. The semi-structured interviews were premeditated to last approximately fourty five minutes. The approach for the collection of interview data was personal and involved communication with the identified participants, including a series of face-to-face conversations and site visits prior to executing the interview. Due to the variety of participants, the interviewees were asked a series of questions in order to derive insightful information. 

Since interviews are a primary data collection tool, semi-structured interviews allowed the researcher to obtain the desired data needed to provide insight into the anthropogenic activities as well as compliment the process of participant observation. The time that has been spent in the field has allowed for the researcher to interact with members of the community in the form of semi-structured interviews. This tool allowed for the collection of additional and invaluable information regarding the dynamics of anthropogenic-wetland interaction. Longhurst (103, 2003) defines semi-structured interviews as “a verbal interchange where one person, the interviewer, attempts to elicit information from another person by asking questions. Although the interviewer prepares a list of predetermined questions, semi-structured interviews unfold in a conversational manner, offering participants the chance to explore issues they feel are important”. The semi-structured interviews preceded the observational aspect of this study, and have allowed the researcher to understand the types of anthropogenic-wetland interaction that have been taking place, as well as understand why these activities are taking place (Huang et al., 2010). These findings have proved to be significantly pertinent in trying to understand the dynamics of anthropogenic-wetland interaction which have guided the process of specific wetland sustainability guidelines to be implemented for Kwa-Thema Ext 3 wetland and other smaller inland wetlands across South Africa. Semi—structured interviews have been best suited in obtaining and analysing such results. With this type of interview process, the researcher has had the advantage of preparing the questions ahead of time which has allowed for the researcher to appear competent during the interview (Huang et al., 2010). Further motivation for using semi-structured interviews allowed for the participants to express their opinions freely and without restrictions. This has further enhanced the understanding of the dynamics of why such anthropogenic activities are taking place, the impacts thereof and lastly how these issues should be addressed. The process of conducting the semi-structured interviews were adapted from van Teijlingen (2014) and has followed a four step cycle (refer to diagram below).
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The planning phase included what types of participants needed to be chosen, the types of interviews to conduct (face to face/telephonic) and the types of questions that have been asked. The choice of participants had been based on the people that visited Kwa-Thema Ext 3 wetland and their willingness to participate in the face to face interviews. This has also addressed the issue of place and setting and thus the study has been conducted in a neutral environment. A set of pre-determined questions was prepared which were asked in particular order which guided the interview process. These questions are as follows:

a. What are your reasons for using wetland resources?

b. Is it by choice that you are using the wetland as a resource centre?

c. Do you understand the need for conserving the wetland and its resources?

d. From your understanding, what does the term conservation mean?

e. Do you know what the impacts are of your interaction with the wetland?

The action phase has focused on the actual interviewing process. Following participant observation, it has allowed the researcher to easily interact with people whilst visiting the wetland and guide the interview process. The list of pre-determined questions guided the conversation but has also facilitated the process of alluding to topical trajectories in the conversation (Cohen and Huang et al., 2010). The analysis phase is the process whereby the researcher will either, tape record the interviews and transcribe them at a later stage for analysis, or will solely transcribe the interviews based on the interviewees comfort status. The researcher had to resort to solely transcribing the interviews as most of the interviewees were uncomfortable with the recording of the interview. And as such, the researcher had to make every effort to note down the key aspects of the conversation, relying solely on memory. This proved to be difficult as it required a combination of conversation and scribing skills. Since it was pertinent for the researcher to be fully engaged and focused in the development of rapport and dialogue, the researcher employed the skills of a note-taker that was present during the interview process. Finally, the reflective phase allowed the researcher the time to process the outcomes of each interview, thus allowing for better preparation for the next interview and factor in any successes and problems encountered with the previous interviews. This four step process has essentially ensured successful and meaningful interviews to be conducted.

c) Image Acquisition and Preparation

The selection of remotely sensed data depends on several factors, such as the scale of study area, availability of image data, cost and time. Ideally all the images should be acquired from the same sensor, be recorded with the same spatial and radiometric resolution, viewing geometry, and time of day (Lillesand et al., 2008).  However different considerations were taken when selecting the study period, such as the availability of images for the intended years (2002-2013) and availability and closeness (in terms of month) of each scene involved for a single year. It must be noted that complete Landsat TM data for the period of interest was not available, thus it was not possible to compile a consistent data set for the Kwa-Thema Ext 3 watershed. Additionally, the ten year period from 2002-2013 was chosen to coincide with major socio-economic and political changes for the study region in order to best capture  the land use change. 
This study is aided with the use of remotely sensed images in digital format to monitor changes in wetland size in Kwa-Thema Ext 3 over a twelve period from 2002-2013. The study included looking at digitized “aerial photography and not digital satellite images, because digital satellite images from the earlier years” (2001) had a lower resolution than the digital aerial photography (Msipa, 2009). Regardless of the excellent spatial detail aerial photographs possess, “many concerns are still associated with the use of aerial photos for wetland mapping, despite improvements in the quality of aerial photos” (Msipa, 2009; Erle and Pontius, 2007; Harvey and Hill, 2001). Reliability and repetition is another concern with human derived photo interpretation products. Since results are determined at an individual’s discretion and what that particular mapper observes, another mapper cannot produce exactly the same results (Msipa, 2009). Studies carried out for example by USGS, (2002) have shown that “due to the size of the features of interest, particularly features such as small drainage channels, not only was the spatial resolution of the satellite images generally too low (30- meter), but that ground-based digital photographs should also be included” (Msipa, 2009). Historical aerial photographs were available for Kwa-Thema but because of their scale, the spatial resolution was questionable for detecting changes in wetland boundaries. Hence the most recent remote sensed images were used (2002-2013), as these images were of the highest resolution available for analysis for this study.

Black and white Aerial Photographs (APs) of the study sites acquired from the Department of Environmental Affairs for the Ekurhuleni Municipality were scanned at 400DPI (Dots Per Inch). The APs used for all study sites were taken on the same days during the same months of the dry season from 2002-2013. It is important to note that Aerial Photographs in South Africa were taken once every year; therefore it was difficult to acquire photographs of different months during different seasons through the years. The techniques used to digitize the images were adapted from Msipa (2009). “The APs were imported into a Geographic Information System (GIS) environment- ILWIS 3.3 and saved as a tagged image file format (tif). The tif images were orthorectified1 using the Digital Elevation Model (DEM) of the study area” (Msipa, 2009). The orthophotos were geo-referenced through the addition of coordinates to a scanned aerial photograph with fudicial marks. The “re-sampling method used, was the method of ‘nearest neighbour’ in order to combine scanned photographs. From the resampled APs, the wetland’s boundaries were digitised through tone and textural analysis. Infrastructure developed in the wetlands such as sewage and residential areas were identified and also digitized” (Msipa, 2009). The digitised photographs were then polygonised to highlight the wetland area of the study site.
​​​​​​​​​​​4.3 Data Analysis
The semi-structured interview data collected had the following main categories of information: life trajectories and wetland utilization; threats to the wetlands; conservation and sustainable ways of utilization also formed part of the data. Thematic analysis was applied to this study as it helped the researcher move from a broad reading of the data towards discovering patterns and framing a specific research question (Boyatzis, 1998). Following the collection of data from field work, the data was then coded by hand. Every 2 or 3 lines of text from the open ended questions were coded with handles that identified key words, concepts and reflections (see results section). The closed ended questions were easier to code as it dealt with pure statistics (see results section). Coding the data proved to be an explicit and iterative process whereby the researcher had to alter and modify the analysis as reflected by the data and as ideas and themes emerged. Coding was a rigorous process that needed to capture the qualitative richness of the phenomenon that took place during this study. The codes ultimately became the themes that are discussed in Chapter 6. This coding process addressed four elements; what am I going to call the code, how am I going to define it, how am I going to recognize it in the data, and what do I want to exclude. Once the code and the name of each emerging theme was finalized, quotations from the original text were used in the various themes to help communicate its meaning to the reader. Descriptive statistics analysis of means, frequencies, and standard deviation was conducted and the results presented in tables, bar graphs and pie charts. Principle Component Analysis (PCA) was conducted on the obtained semi-structured interview data. The number of indicators on some responses was large and therefore allowing for higher chances of redundancy. Hatcher and Stepanski (1994) advise that due to the possibility of redundancy it was important to reduce the observed indicators into a smaller number of principal components (artificial variables) that could account for most of the variance in the responses, thus making the results useful in identifying critical factors, their relations and advising policy formulation efforts to address the problem. 

The secondary data that has been collected and analysed, examined aerial photography of the study area, over a twelve year period from 2002 to 2013. This assessment has allowed for a comparison to be made of wetland encroachment to date, and provide a historical analysis of the wetland.  The collection of this type of secondary data has complemented the acquisition of primary data, which allowed for the analysis of how anthropogenic activities are affecting the functionality of the Kwa-Thema Ext 3 wetland. Additionally, existing published wetland literature and records validated the need for a wetland sustainability guideline to be implemented for the overall sustainability of the small inland wetland of Kwa-Thema. Such steps have given rise to bring about the necessary findings needed to answer research questions three and four, and have essentially, comprehensively addressed the objectives of this study.
4.4 Methodological Reflections 

4.4.1 Limitations of the Research Process 

An obstacle for the research was the reluctance and the lack of genuine interest shown by some people approached for interviews and it was proved to be unusually complicated to personally access information from major governmental institutions. However, due to reports and information provided on government websites, the current research was not severely affected. It needs to be stressed that there is a serious gap in communication between academia, governmental bodies and private organizations, a concern, that needs to be addressed. Most of the questionnaire respondents were living in the township of Kwa-Thema (see results, figure). However, previous data (RSA, 2012) suggests that the Kwa-Thema Ext 3 wetland was affected mostly by impacts of neighbouring residents and people that are not local to the greater community. These people reside in highly populated and urbanized areas where poverty is rife and has resulted in the extraction and utilisation of wetland resources to sustain their individual needs. Therefore many non-governmental organisations (NGOs) and voluntary organizations need to continuously work towards alleviating the problem of the unsustainable use of wetland resources. It is worth noting that the areas where most of the respondents were living are classified as impoverished/low income areas and are mostly semi-rural areas (refer to chapter 5). Due to the sensitive nature of the research, a sampling bias was likely to occur. In order to avoid coming across as invasive, attempts were made to seek clarity on employment statuses, rather than asking if people are experiencing poverty-stricken lifestyles. Additionally, researching the ecological character of a wetland in relation to anthropogenic activities is particularly difficult, due to other social problems associated with sustainable living, employment, or lack thereof and poverty. The study aimed to explore and understand the overall current value of the Kwa-Thema Extension 3 wetland in response to anthropogenic activities. 
4.4.2 Personal Reflections

This study proved to be one that tested the academic and emotional capacity in all regards. Obstacles in a technical and personal capacity were cause for this study being extended over a three-year period rather than the desired two-year period. Some of the challenges experienced were expressed as limits, alluded to earlier in this chapter. However, many challenges presented itself from the onset of registering for this Master of Science degree, which tested the mental stamina and emotional stability. After registering for this postgraduate degree in 2013, an internship opportunity had presented itself. Initially the prospect of working and studying seemed exciting, but once the reality of dealing with the work load of academics and outside employment became apparent, a choice needed to be made. The demands from both sectors were becoming overwhelming and daunting. Furthermore, during the time of private employment, I was subjected to unreasonable demands and my credibility was undermined by an academic in the department I was registered in. I was given an ultimatum. Choose being excluded as an MSc student, or resign as an employed intern. Choosing to continue my MSc was a natural choice and as such, this dissertation is being written with my full commitment and dedication.  Following my resignation as an intern, my supervisor at the time, decided it would be in both our best interests, if I found a new supervisor. Finding a new supervisor at that juncture, challenged my resolve and proved to be the most trying time of my academic career. My motivation and direction was tested. Potential supervisors from the School of Engineering, Animal, Plant and Environmental Sciences, reassured and re-invigourated my resolve and self-confidence. Challenges still persisted, regarding my desired field of research and the methodologies applicable to conducting my research. As such, my research topic changed numerous times, until agreement was reached with new supervision from the school of Geography, Archaeology and Environmental Studies (GAES). These challenges (including the financial constraints), hardships and expanded opportunities have re-shaped me. I am immensely grateful for all the support and opportunities given, throughout the duration of my academic career and more so, contributing to the completion of my MSc studies. 
Conclusion

A precise plan of action needs to be undertaken when the goal of achieving a successful study and meaningful results need to be established. This was the intended purpose of explaining the rigorous methods used, to ensure meaningful discussions emerge as a result of undertaking this study.
CHAPTER 5
RESULTS
Introduction
This chapter’s purpose is dedicated to representing results and statistics obtained from the collection of data in this study which has been outlined by the research questions and objectives. This chapter reveals results of the semi-structured interviews and the progressive changes to the Kwa-Thema Extension 3 wetland over a ten-year period. The first section of this chapter will address the results obtained from the 80 respondents and the second section will address the progressive changes of the wetland. The semi-structured interviews are represented in this chapter using graphs, tables and charts. The semi-structured interviews were designed using a set of ten questions. The first five questions were closed-ended questions that were represented by fairly simple statistics and the following five questions were open ended. The remaining five questions were open-ended questions and were represented and analysed in more detail. Varying statistical tools using Microsoft Excel and GIS mapping tools were used (as accurately as possible) to scientifically represent the data and trends collected in this study.
5.1 Statistical Analysis
Question 1: Gender of respondent

[image: image12.emf]
Figure 5: A figure to show the number of male and female respondents
From the 80 respondents, 32 were male and 48 were female. This translates into 60% of the respondents are female and 40% male.

Question 2: Age of respondent

This question gave rise to the varying ages of the respondents which varied from 19 years of age to 74 years old. The respondents were categorised into six age group intervals: 18-25; 26-35; 36-45; 46-55; 56-65 and 65 and over. In the age group 18-25, there were 13 respondents. In the group 25-35, 22 respondents were identified. In the age group 36-45, there were 15 respondents. The age group 46-55 had 11 respondents and the age group 56-65 had 10 respondents. Lastly, the age group that catered for individuals over the age of 65 years old identified 9 of the respondents.
[image: image13.emf]
Figure 6: Number of respondents per group
This question can be further dissected by analysing how many males and females are represented by the number of respondents identified in each of the six age groups.  The bar graph below depicts the number of males and females in each age category. In the 18-25 age group, had 6 males and 7 females; the 26-35 age group, was represented by 8 males and 14 females; the 36-45 age group sampled 9 males and 6 females. In the age group 46-55, there were 4 males and 7 females; in the age group 56-65, there were 5 males and females each, who were interviewed, and lastly in the age group 66 and over, there were 6 males and 3 females. 

[image: image14.emf]
Figure 7: Number of male and female respondents per age group
Question 4: How would you describe your economic status?

Part one of this question required participants to answer if they felt their economic status was either financially stable or unstable. 68 out of 80 respondents were found to be financially unstable while 12 respondents were found to be financially stable. Question 4.1 further explored the economic dynamics of the participants by exploring their current employment status i.e. if participants were employed, unemployed or reliant on other sources of income. The results were as follows: 12 participants were employed; 68 participants were unemployed, and 43 participants were financially dependent on other sources of income e.g. social grant, disability funds and pension funds.

Question 5: Your highest educational qualification

This question sought to investigate the level of education that each participant had attained. There were 7 levels that the participants could choose from: grade 7 (standard 5) or lower; grade 8 (standard 6) or lower; grade 11 (standard 9) or lower; grade 12 (standard 10); post matric diploma/certificate; Baccalaureate Degree and Post-Graduate Degree. The following results were obtained: 23 participants were educated to grade 7 or lower; 13 participants had a grade 8 or lower education; 28 participants had an education level of grade 11 or lower and 16 participants successfully completed grade 12. Matric was the highest level of educational attainment from the participants that were questioned in this study. 

Questions 6 to 10 were open-ended questions which allowed the participants to voice their opinions, without being limited in their responses.

Question 6: What activities do you engage in at the wetland/how are you utilising natural wetland resources?

This question revealed a few common activities that participants engage in at the wetland. Some participants engaged in more than one activity at the wetland by utilising the wetland’s resources. 

Table 3: Pull factors from the public sector to the Kwa-Thema Ext 3 Wetland (n=80)
	Reasons to use the wetland
	Number of respondents who cited this reason
	Percentage of respondents who cited this reason

	
	
	

	Farming
	45
	56

	Dumping

Firewood

Grazing of animals

Bird Watching

Building material

Aesthetics
	21

6

9

2

13

1


	26

8

11

3

16

1


Table 2 represents the pull factors from the public sector to the Kwa-Thema Ext 3 wetland. The data revealed seven pull factors and were identified as: farming, dumping, collecting firewood, grazing of animals (goats and cattle), bird watching and finally appreciating the wetland for its aesthetic value. It is interesting to note that more than 50% of the activities engaged in at the wetland are as a result of farming/agricultural related activities, with the second highest activity being dumping. 26% of the respondents were responsible for dumping. This is an interesting dynamic. 16% of respondents identified with using the wetland as a source of acquiring building material to cater for construction needs, which included building small pens for livestock; constructing additional structures to residential homes and constructing dwelling places for some individuals. Grazing (by cattle and goats) of livestock accounted for 11% of the use of wetland resources by respondents. 8% of respondents were responsible for collecting of firewood, while 3% used the wetland for bird watching purposes and 1% of respondents made use of the wetland for its aesthetic value. The percentage use of collecting firewood is seemingly high, considering Kwa-Thema is an urbanised area, with access to electricity and running water. It serves as a statistical anomaly that is consistent with the economic status of most of the respondents that were interviewed, with 85% of the respondents having said to be financially unstable.   

Question 7: Is it by choice that you are using the wetland as a resource center?
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Figure 8: A pie chart to represent the percentage of respondents using the wetland by choice
Figure 7 reflects that the majority of the respondents, by a slight margin, had answered ‘no’ to using the wetland by choice as a resource centre. However, it can also be seen that the results from this question, are statistically closely related with 48% of the respondents having answered ‘yes’ and 52% having answered ‘no’.

Table 4: Summary of reasons for using the wetland as a resource centre
	Reasons for utilising the wetland
	Number of respondents who cited this reason
	Percentage of respondents who cited this reason

	Land  fertility
	23
	30

	Historical 
	21
	26

	Land availability
	17
	21

	Economic
	67
	84

	Aesthetics/Nature
	2
	3

	Safety/Health (dumping)

Lack of municipal services (dumping)
	7

8
	9

10


Table 3 highlights the reasons that attracted individuals to make use of the wetland and its resources, whether by choice or not. These various reasons were categorised under main themes that emerged when analysing each of the respondents reasoning. 84% of respondents utilised the wetland for economic reasons. This figure marks a notable link with 52.5% of respondents using the wetland as a forced point of interaction for reasons categorised in the table above. Land fertility ranks as the second highest reason that individuals flock to the wetland with 30% of respondents having given this their reason for utilising the wetland as a means for agricultural and grazing practices. Historical reasons accounted for 26%, which participant 12 justified by expressing “I have been using this land since I was a young boy. My parents used this land and I will teach my children how to use this land”. 21% of respondents resonated with using the wetland due to the availability of land as these individuals did not have ample privately owned land that would cater for their needs, thus using the wetland met these specific needs. 9% of the respondents made use of the wetland as dumping grounds where participant 61 said their reasoning for using the wetland as a waste deposit site was due to “too much waste being in my area and the smell was bad, so I decided that dumping it on the far side of the wetland would help keep my community clean”. Participant 18 shared their views on using the wetland as dumping grounds because in his/her opinion, “it is safer for me to dump my waste on the wetland because the municipality does not always collect the dirt on time and there is dirt on the streets where kids play”. This view is commonly shared by the 10% of respondents using the wetland as a waste disposal site due to the inconsistent service delivery of the local municipality, responsible for waste collection in Kwa-Thema Extension 3.  Despite the wetland being used as a waste hub, 3% of the sample population still enjoy the wetland for its aesthetic value and appeal.

Question 8: Do you understand the need for conserving the wetland and its resources?

68 out of 80 respondents (85%) answered ‘no’ to the question and gave reasons that justified the respondents’ understanding of their lack of understanding to conserve the wetland and its resources. 12 out of 80 (15%) respondents, understand the need for conserving the wetland and its resources and gave reasons accordingly, thus answering ‘yes’ to the question.
Table 5: Understanding the need for conserving the wetland and its resources (n=80)
	Reasons expressed by respondents concerning conservation
	Number of respondents who cited this reason
	
	

	
	
	
	

	The land will always give us what we need

The government/local municipality should be responsible

My actions will make no difference

Unsure of how to help conserve wetland and its resources 
	38
25
4
1
	
	

	Sustainability
	7
	
	

	 Personal/Community responsibility 
	5
	
	

	
	
	
	

	*Responses highlighted in red represent respondent’s lack of understanding on why there is no need to conserve the Kwa-Thema wetland and its resources
	
	
	


The 85% of respondents who did not understand the need for conserving the wetland and its resources gave explanations and justified their responses that were categorised by the four reasons, highlighted in red in Table 3. The responses of the remaining 15% who did comprehend the need for conservation were categorised under two themes: sustainability and personal/community responsibility. These respondents reasons were interpreted as: the land will always give us what we need; therefore, we as the people need not interfere because “Mother Nature” will take care of it (participant 9, question 8, 2015). 25 participants out of 80 shared the view that it is the government’s and local municipality’s responsibility to educate them on the importance of conservation and since they failed to educate the community, the role of conserving the wetland lies within the institution’s capability and responsibility. These views were further justified with one participant expressing, “how should a person be concerned with conservation issues when they have no food to eat and little opportunities for employment? ”(participant 13, question 8, 2015). Four participants resonated with the opinion that their actions will make no difference regarding conservation efforts, hence, they see no need to attempt understanding the individual need for making an effort to help conserve the wetland and its resources. Finally, one participant had openly discussed that the lack of understanding of how to contribute to sustaining the wetland did not allow for this participant’s basic understanding of the need to conserve the wetland and its resources. 

Question 9: What does the term conservation mean?

Table 6: Understanding the term ‘conservation’ from a local perspective (n=80)
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Understanding the term ‘conservation’ from a local perspective has shed much needed insight into what each respondent’s perceptions of the term is. This understanding may enable one to unravel if the connection with an individual’s interaction with the wetland is in any way guided by the understanding of the term, “conservation”. The common terms used by respondents to describe conservation were translated into: ‘protect’, ‘care for’, ‘look after’ and ‘save’. There was a general feeling of nurturing when respondents explained their understanding of the conservation. Although 3% of the respondents were unsure of what the term conservation meant to them, the remaining 97% had understood the fundamentals of the terminology. Participant 76 captured the essence of conservation and sustainability by simply saying that from his/her understanding of the term conservation, it means: “we should only take what we need from the land and give back to the land so that our children can enjoy the land as we have’. 
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Question 10: Do you know what the impacts of your interaction with the wetland are (if any)?
Figure 9: A pie chart to represent respondent’s acknowledgement of impact of anthropogenic-wetland interaction
From the 80 respondents questioned, 17.5% (14 respondents) had some idea of how their interactions with the wetland impacted on its overall sustainability whilst 82.5% (66 respondents) had no idea what impacts their interaction had on the overall sustainability of the Kwa-Thema Ext 3 wetland. The respondents who had some knowledge of their impacts on the wetland expressed their thoughts, as summarised in the table below.
Table 7: Summary of responses regarding knowledge of human-wetland interaction
	Understanding of an individual’s impact on wetland sustainability
	Number of respondents who cite this reason

	
	

	Unsure
	66

	Exploitation of resources
	10

	Overgrazing

Sustainability
	4

14


The responses to question 10 established three main themes that will be further analysed in the Discussion (Chapter 5) of this dissertation. These themes are: exploitation of resources, overgrazing and sustainability. These three themes covered the responses of participants regarding knowledge of anthropogenic activities impacting on the wetland, specifically in a personal capacity. 66% of the respondents were unsure of how their individual interaction with the wetland has a cumulative impact on wetland sustainability, whilst 10% associated exploitation of resources; 14% associated their uses with reasons pertaining to sustainability and 4% attributed their understanding of impacts to overgrazing. The respondents who understood how specific activities, particularly their individual activities on the wetland impacted on its overall sustainability, represent 17.5% of the sample population. This statistic was surprising considering the response to Question 8 which represents 85% of the sample population having an understanding of the need to conserve the wetland and its resources, as well as 97% of the respondents having a general conception of the term conservation (results from Question 9). This dynamic is further discussed and analysed in Chapter 5. 

The semi-structured interviews were designed so that there exists a meaningful relationship between the closed ended questions and open ended questions. The first five questions were concerned with gender, age, ethnicity, financial status and level of education. These five factors can set the scene for the type of individual using the wetland. It was thought before the results were obtained that most of the users of the wetland would be older females that come from a low income background. This assumption is in line with the ideologies and general statistics that account for females over the age of 50 years old being responsible for taking care of the needs of the home as lowest income households are generally headed by females in a lower education bracket (Census, 2014). Furthermore Kwa-Thema is a predominantly black township so as to further contribute to the fact that black townships households are those that are being marginalized backed up by statistics proving that individuals utilizing the wetland come from a poor income and educational background. The lower an individual’s education bracket, the lower their financial stability. Considering that these statistics speak 100% for black people of Kwa-Thema, it reveals the country’s socio-economic status which further warrants the need to government intervention in trying to uplift the marginalized and vulnerable. It questions the morale of the country of South Africa and how it prioritises its people’s suffering. Apart from indigenous knowledge passed on from generation to generation, education levels can directly address conservation and environmental knowledge. Though it must be mentioned that it is not always the case as environmental protection and conserving natural resources has only recently been implemented in primary and secondary education.
Thus the relationship between the first five questions sets the tone for the following five questions which address why one is using the wetland and does one realise the consequences of their actions. An educated mind, is a thinking mind and a thinking mind creates a responsible person. With this said, those who are generally better off financially and have higher education levels do not resort to using the land as their sole provider. One of the objectives of the semi-structured interview was to understand the socio-economic dynamic behind wetland dependent communities. This understanding is the crux of this study. Protecting and conserving natural resources is vital but protecting the lives of people is equally important. It begs for understanding of statements like “conservation is a white man’s thing”. The problem between the use of the Kwa-Thema Ext 3 wetland by local communities goes beyond simple solutions. Issues like poverty, discrimination, injustices, racial division and the history of apartheid all contribute to having a greater understanding of human-wetland interaction in South African marginalized communities. 
5.2 Image Classification 

The six images that are presented serve the purpose of establishing a historical timeline of the Kwa-Thema Ext 3 wetland from the years 2002-2013. These images of the area were taken over the years from 2002-2013, between the months of February and June. These images show the progressive changes of the wetland over the years, as well as changes to the landscape.
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Figure 10: Aerial photograph of Kwa-Thema Ext 3 2002
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Figure 11: Aerial photograph of Kwa-Thema Ext 3 2003
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Figure 12: Aerial photograph of Kwa-Thema Ext 3 2005



Figure 13: Aerial photograph of Kwa-Thema Ext 3 2007




Figure 14: Aerial photograph of Kwa-Thema Ext 3 2010


Figure 15: Aerial photograph of Kwa-Thema Ext 3 2013
In all the images, a yellow polygon demarcates the area of the wetland from 2002-2013. It can clearly be seen that the area of the wetland is significantly larger from year 2002-2005. Since 2005, the area of the wetland has almost decreased by half its size by 2007 and further decreases in area, in 2013. The significant decrease in area of the wetland since 2002 to 2013 is discussed and critically analysed in Chapter 5, taking into consideration the potential degradation factors, and further analysing the use and impacts of respondents’ interaction with the wetland as markers for the noted change in the area of the wetland over the years. 

Conclusion

This chapter provides details of what types of activities people are engaging in at the Kwa-Thema Ext 3 wetland. Similarly these details provide an overview of the events that have led to the partial degradation of the wetland. Types of activities and reasons for using the wetland were statistically drafted in this chapter and will provide means for a detailed analysis of this study that will follow in chapter 6. 

CHAPTER 6
DISCUSSION
Introduction
This chapter aims to dissect the data (from chapter 5) obtained from this study in a meaningful manner. Discussions that will be engaged in will provide insight into the critical elements that concern the future of the Kwa-Thema Ext 3 wetland in response to anthropogenic activities. 

6.2 Anthropogenic Activities
This dissertation was concerned with understanding the current value of the Kwa-Thema Ext 3 wetland in response to anthropogenic activities. The results obtained from the semi-structured interviews with the 80 respondents revealed that seven common activities were being engaged in at the wetland. These seven activities are: farming, dumping, collection of firewood, grazing of animals, bird watching, collection of building material and engaging with the wetland for its aesthetic value. The most popular activity of the respondents at 56%, was farming/agricultural practices. The individuals who cited this reason made use of the land at the wetland to cultivate and harvest crops due to the fertile soil and access to water being readily and easily available at the wetland. Over and above the wetland catering for prosperous yields, the wetland also provided available land space to practice such agricultural methods. Participants had expressed that the lack of available land (both fertile and land space itself) was the reason for practicing farming methods at the wetland. Economic push factors were cause for some participants to engage in agricultural practices at the wetland. Economic circumstances for participants warranted the use of the wetland and its resources to sustain the livelihoods of individuals, as well as allow for a livelihood to be maintained. Cultivating and selling crops harvested on the Kwa-Thema Ext 3 wetland made provisions for those individuals who were without formal employment. Some individuals solely relied on harvesting crops and selling these crops at local community hubs as their source of income, whilst others used the wetland as temporary grounds for sustaining their households, until offers of formal employment were made to such individuals. 
6.3 Management and Conservation of Kwa-Thema Ext 3 Wetland 
6.3.1 Impact of identified anthropogenic activities on Kwa-Thema Ext 3 Wetland

Farming 
About 84% of South African households engaged in agriculture are headed by people with incomes of less than R38,400 a year, a Statistics South Africa survey published showed (Sherry, 2013). The large proportion of respondents, 56%, who engaged in farming activities, did not consider farming activities as threats to the wetland and these respondents showed a lack of awareness of the direct and indirect uses of natural wetland resources to human populations. These responses suggested that a significantly low priority was given to environmental awareness among the wetland community. It appeared that farming practices were undertaken without due consideration to sustainable land use practices, with large tracts of land being cleared for farming and infrastructural development, such as informal housing, at the expense of valuable wetland habitat (Wuver and Attuquayefio, 2006). The important role of a wetland in the ecosystem food did not seem to have been appreciated by a majority of the local people. An appreciation and complete understanding of such indirect wetland value is vital to prevent wetland degradation through farming and other anthropogenic activities. 

Dumping

An astounding 26% of the population made use of the wetland as a waste disposal site, ranking as the second most common use of the wetland. This study found this behaviour pattern to be an interesting dynamic, when one considers that a large proportion of the respondents utilised the very same space for cultivation purposes. A general understanding of acquiring a successful crop yield necessitates the knowledge that it needs to be done so in a clean and healthy environment. However, it was interesting to note that some individuals that were disposing of waste material were also using the wetland for farming purposes. A common consensus was established by such users as to why they were engaging in potentially hazardous activities i.e. dumping. The reasons provided are: there is a general lack of municipal service delivery; it is a health and safety hazard to keep waste within the community dwelling; and some expressed an out of sight out of mind attitude. A lack of environmental awareness and environmental education observed from the respondents was prevalent in many respondents’ understanding of the long and short term impacts of waste disposal on a wetland’s well-being. There is a simple solution to addressing this problem. However, implementation of this solution seems to be a non-priority for responsible parties such as, government. Evidently, provisions to educate and enlighten community members of all ages on environmental sustainability are almost non-existent, especially in marginalised and impoverished communities like Kwa-Thema.  A lack of government intervention at grass roots level is evident and such a concern cannot be ignored for too long, if we are serious about wanting to reverse the damage and save the wetlands.
Building material

The collection of reeds, soil and some items found in the dump sites of the wetland, like; cardboard, tin and old tyres serve as ‘building material’, according to many of the respondents.  On account of the wetland being actively used as a source of building material, the result is    that considerable tracts are being reduced to barren land. This degeneration is a natural consequence of exploitation and over-harvesting of the natural resources, soil and reeds. The continued mining of soil and extraction of natural vegetation that propagate informal housing will eventually over time, cause the wetland to erode and subsequently lead to flooding. One respondent had added that over the years there have been incidents of houses collapsing and sinking into the ground and large deep pools of water collecting around the community. These incidents which have catastrophic potential have been brought to the attention of the local governing body as well as community leaders, yet no action has been taken. The population of Kwa-Thema has since, grown exponentially over the last ten years with rising rates of unemployment and lack of accessible housing. Out of desperation, community members have resorted to utilising wetland resources and building homes on the wetland itself. Notwithstanding, the bleak picture, it must be noted that respondents have a sense of environmental awareness, as a few respondents believed that scrummaging for building material at the dump sites would help keep the place clean and not wasting good things that can be used to build. 
Grazing

Livestock is a signifier of wealth and prosperity that resonates with the indigenous South African culture. Over and above its symbol of wealth, cattle and goats provide sustenance in the form of milk and meat. Thus, the maintenance and well-being of these animals is critical to livelihood sustainability of the livestock farmers concerned.  From this study, it was apparent that the grazing habits of the livestock have resulted in scattered and eroded patches across the Kwa-Thema Ext 3 wetland. Some of the reasons for grazing and resultant exploitation of the land include: availability of water and well- vegetated land; and lack of vegetated land in close proximity to the dwellings of livestock farmers. It was also noted that livestock destroyed crop fields, resulting in serious conflicts between the cultivators and the pastoralists. Throughout the wetland, there is evidence of changes in grass species, often accompanied by encroachment of woody species, which suggests a degradation of natural wetland vegetation. The fast growing expansion of cultivation which can be attributed to an expanding marginalized community has encroached on what used to be traditional grazing areas, including important wet season grazing areas. This is one source of what was noted to account for increased conflict on land availability on the wetland. 
Firewood/Fuelwood harvesting 
According to Korem (1985), firewood provides the main energy source for both rural and urban households throughout the entire West African sub-region, with estimates of about 50% of total energy consumption (Wuver and Attuquayefio, 2006). Firewood plays an important socio-economic role in human activities like cooking, as a cheap source of fuel and heat provision in the inland wetland community. From this study, it was apparent that over-harvesting of firewood has resulted in the clearing of large tracts of natural vegetation. It is suggested that instead of using natural thriving vegetation for fuel purposes, the use of less-preferred materials like cardboard, reeds, twigs, and tree stumps should be considered as an alternative. Some of the reasons for firewood over-exploitation in the area include: (i) high costs of alternative energy sources (e.g. electricity and gas), (ii) uses of firewood for non-domestic purposes like, melting metals and preparation of “street food”, and (iii) extensive cutting of small and medium sized wild-growing trees instead of collecting dead fallen wood or alternate fueling sources. The severity of the situation has even seen a rapid depletion of a grass species like Phragmites australis which was previously left intact. This grass species is known for its soil fertility and water retention qualities and is now being harvested for firewood. Keeping with the traditional role of women as “meal preparers” in most rural and urban African communities, the higher percentage of firewood collectors and users in the study area were  females. 

Bird watching and Aesthetics

Wetlands are known for the richness and unique biodiversity of which Kwa-Thema Ext 3 wetland is no exception. It was observed that despite the degradation that swept through the area, bird life still flocked to the wetland. The aesthetic value this wetland has to offer was intrinsically connected to biodiversity. This study revealed that 4% of the respondents frequented the wetland for its naturally pleasing aesthetic value and wildlife. Although ranked least important, the mere fact that community members appreciated the value of the wetland warrants the notion that wetlands serve as a place of peace and tranquility, which can be said to be vital to a human being’s existence. The need to preserve and sustain wetlands for their ecological and hydrological benefits to the environment and people are already known. However, to appreciate the beauty of a natural ecosystem suggests that these environments should be preserved for their aesthetic value and for future generations to experience and foster a connection between people and the surrounding physical environment.
Community attitudes toward conservation 
Historically, African societies have had a harmonious co-existence with nature that created this intrinsic value attached to environmental conservation in African cultural practices (Vail, 1985). In the present day however, it is disturbing to note that the progressive generation of the study area, which was expected to uphold and follow through with the traditions left behind by the older generation through methods of passing down knowledge, did not appear to support conservation activities (Wuver and Attuquayefio, 2006; Vail, 1985). The current nonchalance and dismissive attitude towards the environment needs to be seriously addressed. The younger generation needs to be encouraged to actively embrace traditional concepts that advocate for conservation activities in the area. However, this process necessitates basic guidance through government intervention at all levels, from the ‘ordinary’ citizen to our country’s leaders. This has necessitated the call for a number of measures to be put into place to address: societal norms, cultural ethics, traditions and progressive legislative structures to ensure the long-term sustainability and conservation of wetland ecosystems. Unfortunately, the current institutions responsible for the protection and sustainability of wetland ecosystems can be considered legislatively shackled and somewhat biased. Attitudes of a few community members reflected that ‘conservation’ was a white man’s problem as one respondent shared: I cannot be concerned with matters of conservation when my family is starving. This sentiment found a new dynamic potentially as to why preservation of our environment was of little or no concern to the study area populated by African individuals. The socio-economic dynamic of this community and communities alike require further investigation and gave rise to a potential new study, to understand the impact of colonialism on conservation perceptions of non-white individuals. Colonial centralisation of government had deliberately undermined and continues to exclude existing customary laws and traditional authority, resulting in laws being largely ignored (Wuver and Attuquayefio, 2006 and Swift, 1982). The forceful nature of formal “western” education, culture and technological advancement have rendered some, if not most indigenous traditional practices and opinions obsolete because they were considered to be nonsensical (Abayie-Boaten, 1998; Adomako et al., 1998). This revelation has highlighted critically new and valuable insight into understanding the relationship and interaction between colonised South Africans and the surrounding physical environment, that specifically need to address conservation of natural ecosystems. Colonised South Africans need to understand that natural ecosystems can be used sustainably and can provide social and economic benefits for current and future local livelihoods, as well as help to preserve the ecological character of wetland ecosystems. This change of attitude will educate and help to understand the value of wetlands in a local context. The socio-economic dynamic and wetland value in the context of Kwa-Thema Township have been discussed in section 5.3. 

6.4 Wetland value in the context of Kwa-Thema Township

Academics on a global scale have not as yet reached a common global definition of wetland value. Therefore, a wetland can be categorized under several groups, depending on the context in which the wetland is being evaluated. Every wetland is unique. In the context of this study, wetland value has been categorized under three groups: socio-economic value, ecological value and ecosystem value and will be discussed in the following sections.
(old women harvesting reeds for firewood, construction of homes and basket weaving-picture courtesy of EMM)

6.4.1 Socio-Economic, Ecological and Ecosystem Value

The fundamental basis of conserving the Kwa-Thema Ext 3 wetland is intrinsically based on understanding local people’s socio-economic values and understanding of wetlands and the traditional mechanisms of managing natural resources. In order to sustainably manage wetland resources in Kwa-Thema Ext 3 wetland, this study identified threats and consequently local strategies of managing natural resources. As alluded to earlier, the study found that Kwa-Thema Ext 3 wetland provided multiple values, such as farming, grazing, building material, firewood and aesthetic values to the local community. These values formed an important premise for conservation (Terer et al., 2004). Although livestock rearing accounted for a greater percentage of economic activities, as compared to harvesting of firewood, farming and firewood (indirectly) were the main economic activities of the locals in Kwa-Thema. The community used different traditional and non-conventional systems in managing resources that they needed to sustain their livelihood. However, the increasing conflicts and rising tensions in the community, as resources are being depleted and degraded have given rise to a constant battle over space and resources at the wetland. It was apparent that there have been efforts made by community members in an attempt to resolve the fight for access to space and resource. They have facilitated the process by sharing the cultivated areas of the wetland and crop yields and used rotational systems to ensure that the farming needs of most locals are met. But these methods are not taken seriously by all members of the community as the desperate need to sustain livelihoods overpowers the idea of sharing, resulting in exploitation and over-harvesting of resources.

 The analysis of the study concluded that the Kwa-Thema Ext 3 wetland was of high value to its anthropogenic dependents. The reverse holds true for the wetland as it can be said that the value of the wetland is decreasing from years of degradation and depletion of resources. This can be attested to by the fact that there has been a severe reduction in wetland area caused by decades of farming, dumping, grazing and burning as well as industrial development. This study however concerned itself with local users of the wetland and due to time constraints and a severe lack of cooperation and willingness to communicate from the surrounding industries including mining corperations, it presented to be a difficult task to interview industrial developers in the surrounding area to investigate further the history of their industry’s development and the land it was built on. During this study, it was observed that locals complained of increased flooding in the area which sometimes ruined crop yields and caused sinking of informal homes built on the perimeter of the wetland. Flooding is a direct symptom of erosion with the root cause stemming from over-grazing, clearing large tracts of land for infrastructural development and foot paths, extraction of wetland soil for building purposes and generally poor farming methods. If the community is made to fully understand the ecological consequences of exploitation of wetland resources, they would be better equipped to conserve wetlands in the context of all the services it provides. Many locals did not know what natural services a healthy wetland can offer. The Kwa-Thema community do not fully understand that a healthy wetland can: act as flood buffer zones and offer natural purification of water (important water source) and retention of water. It naturally follows that the socio-economic needs of the Kwa-Thema community is directly dependent on the longevity of the wetland. The services and resources that support economic activities and the social well- being of the community cannot be successfully maintained if the wetland continues to be degraded at such an alarming rate. 

This is the gap that exists in wetland-reliant communities. Kwa-Thema is a case in point. Understandably, growing population figures and rising unemployment statistics increase demand for land, but that does not diminish the importance of preserving an environment that can help alleviate its problems and help it sustain itself. However, it must be clarified that if the wetland and its resources are well managed, it can serve to meet the socio-economic needs of the community and successfully maintain and preserve its ecological and ecosystem value- benefitting its people and the surrounding environment. The ecological and ecosystem value can be further sub-divided, giving rise to: bird life and threatened/endangered species falling under ecological value and flood mitigation, storm abatement, aesthetics and subsistence use grouped under ecosystem value. Subsequently, there needs to be a holistic approach to addressing the needs of the community whilst preserving the Kwa-Thema Ext 3 wetland. The study concludes that the local people can and indeed must play a central role in the conservation of threatened wetland services in the Kwa-Thema township.
Table 8: Summary of the relevant National Legislation (adapted from Govender-Ragubeer, 2013)
	
ACT
	SECTION
	IMPORTANCE

	The Constitution of South Africa: Bill of Rights
	10; 11; 14;
	Introduces legislation to prevent pollutions and ecological degradation

	
	24
	Recognises that humans have the right to an environment that is not harmful to their health and well-being

	
	26; 27; 28;
	Promotes sustainable development, as well as economic development

	National Water Act 36 of 1998 (NWA)
	19; 21; 22; 26;
	Ensures the protection, conservation, use, management, control and development of water resources in a sustainable and equitable manner

	Environment and Conservation Act 76 of 1989 (ECA) 
	28; 31A; 41A
	Prohibits activities that could harm the environment and ensure that steps be taken against any person causing such harm in order to remedy the cause

	National Environmental Management Act 107 of 1998 (NEMA)
	4A; 23B; 28; Chapter 1
	Provides relevant principles to promote environmental management and decision-making processes;
Ensures protection, evaluation, and the prediction of potential impacts on the environment;

Ensures that polluters “pay”, and prevents pollution from occurring, continuing or recurring.

	Conservation of Agricultural Resources Act 43 of 1986 (CARA)
	Regulations: 4; 7; 8; 13
	Ensures the protection of the soil, the regulation of the flow pattern of run-off water, as well as the exploitation of wetlands.


6.6 Institutional and Legislative structures

South Africa has numerous legislative policies applicable to wetland preservation and protection, which are summarized in Table 7. The protection of South Africa’s water resources, such as wetlands, are assisted and facilitated by all of these acts and policies. 
Other methods can be employed to aid in evaluating unnatural impacts on wetland ecosystems. The Environmental Impact Assessments (EIAs) (Kidd and Retief, 2009) can be cited as an example. In addition to EIAs, other assessment methods include a rapid assessment method for coupling anthropogenic stressors and wetland ecological condition known as WET-Health, which ‘divides wetlands into hyrdogeomorphic (HGM) units that are assessed individually. Results are then combined into a composite health score for the wetland system being evaluated’ (Kotze et al., 2012). This particular method has been derived for South African wetlands focusing on stressor indicators, but can be adapted to include wetland responses to natural events such as flooding and long-term climate cycles. The rapid assessment should be incorporated into existing policies to be used as one of the methods to further assess the severity of anthropogenic stress factors on wetland systems (Kotze et al., 2012). 

Table 7 has summarized the importance of the relevant existing legislation which oversees the protection of wetland systems and human rights alike. The results from this study offer evidence that suggests the violation of the South African Bill of Rights. After careful observation of the study area and analysis of the opinions of local community members, the Kwa-Thema Ext 3 wetland is subjected to pollution and ecological degradation and the community is at risk of living in a hazardous environment. The Constitution clearly outlines that legislative measures are in place to prevent pollution and ecological degradation and recognises that humans have the right to an environment that is not harmful to their health and well-being. Chapter 4 revealed that some of the reasons behind using the wetland as a dump site are due to there being a lack of municipal service delivery, resulting in waste accumulation in the community. The waste accumulation poses as a potential health and safety risk. Additionally, the 
Constitution advocates the promotion of sustainable development, as well as economic development. With a disturbing 85% of respondents being unemployed, surely not enough is being done to combat the escalating unemployment rates or even make provisions for the unemployed sector to equip individuals with trade skills. In this instance, the Constitution has failed in its prime purpose, which can be attributed to a serious lack of rigorous implementation and a dismal attempt to monitor the well-being of ecosystems and quality of life at a local level. 

As alluded to earlier on in this dissertation, it was established that wetlands amongst other natural systems, are major resources of water. Sections of the NWA Act of 1998 (that are then applicable to wetland protection) were developed and put into place to ensure the protection, conservation, use, management, control and development of water resources in a sustainable and equitable manner. Following this statement, the NWA has outlined that water resources should be protected and conserved through efficient management control to ensure sustainable and equitable use of these resources. Results from this study however, shed contrasting evidence on the action discourse of the NWA which is almost non-existent, regarding the Kwa-Thema Ext 3 wetland. Evidence derived from careful observation of the Kwa-Thema wetland and views from interviewed participants reveal that there are no restrictions that advocate for the protection and conservation of the wetland. Furthermore, there is no local governing body that is responsible for the management of the Kwa-Thema Ext 3 wetland, resulting in the unmonitored use and exploitation of the wetland as a water resource. 

Conclusion

This chapter has revealed significant findings and analysed the data in a meaningful manner to give this study substance. From the analysis, it seems clear that the anthropogenic activities that are being engaged in at the Kwa-Thema wetland are contributing to the rapid degradation of the wetland. The unsustainable use of wetland resources and activities will lead ultimately, to the total loss of the Kwa-Thema Ext 3 wetland, unless immediate mitigation and remediation measures are put in place. These measures need to be undertaken in the form of proactive and wetland specific legislation that needs to be aligned both by the national and local governmental bodies. Furthermore, educational iniatives are necessary to facilitate the sustained use of the wetland and its resources, as well as informing users of the wetland of how they can contribute to sustaining the wetland whilst still having access to resources that sustain their livelihoods. Since the wetland does serve as an economic means for people to go about their daily lives, emphasis needs to be placed on a mutually beneficial relationship that should exist between people and wetland systems to ensure that society’s economic, social and environmental needs will be met in the future, but only through the sustainable use of the wetland. Essentially the wetland is key to the users’ livelihood. However, if the wetland no longer exists, livelihoods and the cycle of poverty will worsen. To protect wetlands is to protect ourselves. This is the fundamental message that should be conveyed to society in its entirety. 

CHAPTER 7
Concluding comments and Recommendations
 Introduction

A wetland is an important ecosystem as it naturally improves the quality of water, supports unique biodiversity and other ecosystems, prevents urban inland flooding and most importantly acts as earth’s “lungs”. The main aim of this study was to highlight the importance and value of the Kwa-Thema Ext 3 wetland. This study proved to be important as the partial degradation of the Kwa-Thema Ext 3 wetland represents the major environmental and social impacts that it was subjected to as a result of unsupervised anthropogenic activities taking place on the wetland.
7.1 Findings and Recommendations

The exploitation of the Kwa-Thema Ext 3 wetland resources through poor monitoring of anthropogenic activities presented key challenges regarding environmental protection and socio-economic development in the area. Therefore the purpose of this study was to establish the value of the Kwa-Thema Ext 3 wetland in response to anthropogenic activities. In order to satisfy the aim of this study, various objectives were posed:
i. Create an inventory of factors that are contributing to wetland loss in Kwa-Thema.
ii. Identify the different functions that wetlands perform in the context of Kwa-Thema Township.

iii. Identify entry points for wetland conservation and protection in the context of Kwa-Thema.
This study established that the Kwa-Thema Ext 3 wetland was not accurately documented by any wetland identification means in South Africa. Although, there seems to be some evidence of studies and EIA reports conducted by some environmental consulting firms on the Kwa-Thema Ext 3 wetland, there seems to be no hard evidence or non-existent web links that can be found that can verify these studies. The regulatory local governing bodies and the national governing bodies i.e. Ekurhuleni Municipality and DWAF respectively have not been working close enough with wetlands and communities alike to help identify potential threats to maintaining the integrity of South African wetlands. As a result of the findings of this study, there are a number of recommendations that can be made for the protection of all wetlands in South Africa. 
Finding 1: The results from the study revealed that the major human activities that impacted on the value of the study area were: agricultural practices, dumping, building material, grazing and firewood, in order of importance. The pressures of exhausting the Kwa-Thema Ext 3 wetland’s resources to sustain livelihoods has fast tracked against the background of waning resilience of traditional conservation practices in the Kwa-Thema. 
Recommendations: Concerted efforts needs to be made on educating local communities and all people alike of South Africa on the impacts of exploitation of resources on wetlands as well as the serious need to conserve and protect these ecosystems. Authorities like local municipalities and national governmental bodies like DWAF and DEA should be actively involved in creating such educational initiatives e.g. at schools, local community meetings and state of the nation address. Educational initiatives should not be limited to just one day i.e.  Annual Wetland Day celebrations. 
Finding 2: The fragmented implementation of environmental legislation in South Africa

Recommendations: There needs to be cooperation of the local authorities to be in alignment with national acts that are responsible for the protection of natural resources such as wetlands.  Professionals like environmentalists and environmental departments responsible for functional areas, should rigorously and actively monitor natural ecosystems like wetlands to ensure that national legislation that is in place to protect such biomes are being upheld. The fragmentation of existing legislation is clearly observed with regards to the dilapidated state of the Kwa-Thema Ext3 wetland. The community members of Kwa-Thema have called for governmental intervention to help alleviate problems such as waste disposal sites, land allocated for farming activities and employment opportunities. Since the local and national government have failed in answering the needs of the community, people have had to improvise. The improvisation of individuals to obtain an income, food security and waste disposal grounds found their salvation in the form of the Kwa-Thema Ext 3 wetland. Due to the demands of the community, the wetland has been degraded from poor farming methods, used as dumping grounds and has been eroded from overgrazing. The sad reality is that although some community members are aware of their interaction with the wetland, these individuals are left with no choice. It is a case of save yourself or save the environment. Furthermore there needs to be integration of both traditional and modern knowledge systems of biodiversity conservation into school curriculums and community forum meetings. 

Finding 3: The lack of a single act focusing on wetlands in South African legislation  

Recommendations: The loss and severe degradation of many of South Africa’s wetland systems should call for the development of a new national act that specifically deals with the protection and conservation of wetlands instead of wetlands being protected under the National Water Act purely because wetlands serve as a water resource. This is the case for the Kwa-Thema Ext 3 wetland. Legislations exist within the local and national governing bodies to ensure the protection of this ecosystem yet no real course of action can be seen as proved by the outcome of this research displaying the degraded state of the Kwa-Thema Ext3 wetland. The holistic importance of wetland systems are disingenuously underplayed and as such there needs to be better incorporation of indigenous knowledge of the benefits of wetlands into the practices of modern methods of conservation through local participation. By doing so, conservation initiatives that have a holistic approach will better equip professionals and non-professionals and enable the development of sustainable conservation programmes. This can be reiterated at the grass roots level once again, through the initiation of education and awareness programmes targeted at children and the youth, stressing the direct and indirect values of wetland systems. 
However, legislation can only be implemented to a certain degree as South Africa is governed by bullying tactics and power house departments that are not willing to consider and implement environmental legislation to the full extent of the law. This is done by certain departments to guarantee profits rather than guarantee sustainability of the environment. Fragmented legislation allows for loopholes in the system that are taken full advantage of. The Department of Mineral Resources is a prime example of a capitalist regime with a disregard of environmental consequences of mining activities. Although legislation exists governing the protection of wetland systems and natural resources alike, the macroeconomic development plans of the country take priority over environmental clauses. So the picture becomes very complex regarding the protection of natural resources and the conservation efforts proposed by academics and professionals generally are for the benefit of legal requirements with little to no action done. 
Finding 4: The respective responsibility of relevant authorities and governing bodies
Recommendations:  Annual EIAs should be undertaken for every identifiable wetland to determine wetland health and to identify potential threats to the sustainability of these ecosystems. The responsibility of conducting these EIA’s should be done so by each of the local governmental authorities with the full support of the national governmental bodies such as DWAF and DEA. Encouragement of local inhabitants to harness other forms of fueling material (e.g. crop residue, organic refuse instead of extracting other wetland resources e.g. reeds) in order to reduce pressure on fueling material collected on the wetland. The study conducted on the Kwa-Thema Ext 3 wetland proved that no environmental monitoring has ever taken place regarding the wetland health and health of the surrounding community. Hence this study calls for an EIA to be conducted on the Kwa-Thema Ext3 wetland to establish rehabilitation measures, community development initiatives and the overall conservation of the wetland in addition to generating ways for the community to engage in sustainable livelihood activities beneficial to the wetland and the community. Greater care should be taken in the development of housing schemes to prevent houses being built on flood plains and wetlands itself to reduce the possibility of sinking homes and severe flooding of homes. The responsibility of the safety of people lie with the developers and professionals who conduct analysis on the geology of functional areas and these people should ultimately be held responsible for the detriment of people naively living in these homes. This is where public participation becomes pertinent. The public needs to part of the process of any development schemes that are to  take place to be well informed of all potential risks of the development as well as the impacts on the environment and living conditions. 

A recommendation for this study proposes a full EIA to be conducted for the Kwa-Thema Ext 3 wetland. The aim of this study was to understand the current value of this wetland in response to the anthropogenic activities, however an EIA will give much needed scientific analysis of the partially degraded wetland. A study on the ground water supply of Kwa-Thema’s Ext 3 wetland should also be looked into to give depth to the hydrological effects of the degraded state of the Kwa-Thema Ext 3 wetland.

Conclusion

The Kwa-Thema Ext 3 wetland study is one of importance as it highlights the continued destruction of South African wetlands persist ,despite the plethora of environmental legislation  and this environmental problem needs to be addressed. In view of the outcomes of this study, the Kwa-Thema Ext 3 wetland provides both environmental and socio-economic benefits to the environment and the Kwa-Thema community alike. However a future recommendation that can add more depth to this study would be to interview government and surrounding industrial development sites that are also impacting on the wetland. Thus the conservation of this wetland system and urban inland wetland systems alike demand rigorous protection through more focused national acts and active monitoring of implementation of existing legislation addressing the protection of natural resources. 
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APPENDIX

Semi-structured interview

	1. Gender of respondent
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Female
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Male
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	2. Age (in complete years)
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	3. Ethnicity
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Asian
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Black
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	Indian
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	White
	4
	
	
	
	
	
	
	
	
	
	
	
	
	

	Other
	5
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	4. How would you describe your economic status?
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Financially unstable
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Financially stable
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	4.1. Employment Status - 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Employed
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Unemployed
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	Self-employed/Dependant on grants/other source of income
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	5. Your highest educational qualification
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grade 7 (standard 5) or lower
	1
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grade 8 (standard 6) or lower
	2
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grade 11 (standard 9) or lower
	3
	
	
	
	
	
	
	
	
	
	
	
	
	

	Grade 12 (matric or standard 10)
	4
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post-Matric Diploma(s) or Certificate(s)
	5
	
	
	
	
	
	
	
	
	
	
	
	
	

	Baccalaureate Degree(s) 
	6
	
	
	
	
	
	
	
	
	
	
	
	
	

	Post-Graduate Degree(s)
	7
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	6. What activities do you engage in at the wetland/how are you utilising natural wetland resources?
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	7. Is it by choice that you are using the wetland as a resource center?
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	8. Do you understand the need for conserving the wetland and its resources?


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	9.  From your understanding what does the term conservation mean?


	
	
	
	
	
	
	
	
	
	
	
	
	
	

	 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	10. Do you know what the impacts are of your interaction with the wetland (if any)?
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