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Chapter 1 

 

Introduction 

 

“Water: Too much … Too little … A leading cause of … disasters …” (Domeisen, 1997: in title).  

 

The prelude to the introduction alludes to the fact that floods are the leading form 

of disasters. In this respect, focused analysis on flooding – through the work of 

leading scholars (e.g. White, 1945; 1974; White and Haas, 1975; Burton et al, 

1978, 1993) – has also significantly led the disaster risk field. These thinkers 

were the first to critique and present alternatives to the traditional approach of 

flood risk management.  

 

With an increasingly urbanizing world, flood disasters are reportedly increasing in 

urban areas and particularly negatively impacting on poor people (Alam et al, 

2008) and urban development in general. However urban flood risk research was 

strongly influenced by the concept of floods within the natural, rural environment 

(also see Zevenbergen, 2007). Consequently there is a growing need to revisit 

urban flood risk knowledge with a focus on understanding the interaction 

between urban development and urban flood risk. In this way urban flood risk 

should also be informed by focusing on the physical, technological, social, 

economic and political parameters. Such an understanding should ideally 

contribute to appropriate urban flood risk management strategies and policies.  

 

1.1 Identifying the Problem 

The majority of flood risk research has been informed by conventional physical 

science approaches, drawing predominantly from the fields of flood hydrology 

and hydraulics. Thus, floods have historically been conceived of as large areas of 

land being inundated with water because of rivers overflowing. This 

conceptualisation of flooding, primarily drawn from physical and natural science, 

has also significantly informed our understanding and approaches to flood 
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adjustments. As a result, the types of flood adjustments applied were informed by 

the understanding and conceptualisation of floods according to primarily physical 

science models. Such flood adjustments were oriented towards technical and 

physical structural adjustments that often (unintentionally) increased the flood 

risk.  

 

However recent research, particularly in poor urban environments, and adopting 

a more socially-oriented lens, has indicated that traditional physical science 

models are not adequate for defining flood risk in all environments. As the nature 

and form of flooding in poor urban environments does not qualify as “flooding” 

according to conventional physical science models, this has resulted in poor 

urban settlements exposed to flooding not being considered as being vulnerable 

to flood risk. Furthermore, flood risk reduction measures or flood adjustments in 

such poor urban environments cannot be solved through adopting the technical 

and physical structural measures typically associated with a physical science 

approach to flood risk. 

 

1.2 An Integrated Analytical Approach 

Flood risk research has historically been approached from either a physical 

science or a social science discipline, but seldom within an integrated approach. 

The conceptual question of the research is therefore concerned with identifying a 

robust epistemological approach that enables an integrated understanding of 

urban flood risk, its determinants and consequences. 

 

In this context, the research explores the realist and constructivist society-

environment epistemology. It particularly explores the platform generated through 

the aforementioned epistemologies for opening up the opportunity to incorporate 

an integrated hazardscape and vulnerability paradigm for integrated urban flood 

risk management. However the proposed analytical lens is not intended to neatly 

bound the research into a social science discourse as this would be regressive to 

disaster risk knowledge. Instead the two paradigms (hazardscape and 
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vulnerability) that emerge through the aforementioned epistemologies are 

intended to demonstrate the academic and applied validity and relevance of 

adopting a transdisciplinary approach for disaster risk research.  

 

1.3 Theoretical and Analytical Questions  

The main theoretical question seeks to understand why it is important to consider 

both the physical and social dimensions of urban flood risk. To answer the main 

theoretical question the following analytical questions are answered: What 

constitutes urban flooding? What processes influence the urban flood 

hazardscape? What makes people vulnerable to urban flooding? How does one 

assess urban flood risk? These are explored through the lenses of a 

hazardscape and vulnerability paradigm that builds on the pressure and release 

(PAR) model (figure 1.1) of Wisner et al (2004). The hazardscape paradigm 

draws from hydrological models and participatory methods. The vulnerability 

paradigm includes elements of the sustainable livelihoods framework and access 

model. Since the research is located in an urban context, the hazardscape and 

vulnerability paradigm is located within the sustainable urban development (SUD) 

framework (figure 1.2) by Drakakis-Smith (1996).  

 

A secondary theoretical question seeks to understand human agency in relation 

to urban flood risk. Here it is considered what human adjustments are made to 

both the physical and social dimensions of urban flood risk. This requires the 

research to draw from Hewitt’s (1997) framework of extended alternative 

adjustments. The research analytical framework is illustrated in figure 1.3.     
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Figure 1.1: Pressure and Release Model 

 
Source: Wisner et al, 2004: p 51 
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URBAN CONTEXT 

 

 
Figure 1.3 Analytical Framework of Research 

 

 

 
 
 
 
 

Figure 1.2 Main Components of Sustainable Urbanization 
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1.4 Empirical Questions 

The empirical questions of the research are concerned with how the processes of 

urban development have influenced urban flood risk. They concern the role of 

unsustainable urban development in generating the varied physical forms of the 

flood hazardscape. Furthermore they concern the role of unsustainable urban 

development in generating and exacerbating the conditions of vulnerability of the 

population that exposes them to urban flood risk. 

 

1.5 Aim and Objectives 

The aim of this research is to develop a guiding framework for integrated flood 

risk management in Thembalethu, George, Western Cape Province, South 

Africa. It is intended that such a guiding framework would serve as a pilot that 

could later be applied to urban areas across South Africa. 

 

Specific research objectives include: 

1. To review current international and South African literature on flood risk 

management, especially urban flood risk management. 

2. To comparatively analyse the damage assessments of the July-August 

2006 two consecutive extreme weather events and the November 2007 

extreme weather event. The two consecutive events in 2006 in particular 

will be analysed to identify the most vulnerable low-cost settlement for 

further study. 

3. To undertake a hazard(scape) assessment of the identified most 

vulnerable low-cost settlement of Thembalethu. 

4. To undertake a vulnerability and capacities assessment of the identified 

most vulnerable low-cost settlement of Thembalethu. 

5. To integrate the hazardscape, vulnerability and capacities assessment 

findings. 

 

 

 



 7 

1.6 Structure of Thesis 

The thesis is structured into 3 parts. The literature review spans chapters 2 to 5. 

Chapter 2 argues that the field of disaster risk science is inherently 

transdisciplinary in nature, thereby justifying the rationale for drawing from many 

academic discourses and disciplines within the disaster risk discourse. Chapter 3 

discusses the development of critical disaster risk concepts within the field of 

hazards geography through a society-environment lens. This research adopts a 

society-environment lens that enables the research to employ integrative 

concepts for flood risk management. In chapter 4 critical concepts around floods, 

urban risk and urban flood risk are discussed. The chapter ends with an 

integrative framework for conceptualising urban flood risk based on the literature 

review of this subject. Chapter 5 discusses flood risk research in South Africa. 

The chapter begins with presenting what a flood risk assessment should entail 

and then presents how flood risk research is approached in South Africa. A 

discussion of international best flood risk management practice is also discussed. 

This is followed by a discussion of the South African flood management legal 

policy and current flood management practice in the country. 

 

The research component spans chapters 6 to 8. Chapter 6 presents the research 

context of the study area. Here the geographical, developmental and disaster risk 

context of the study area are presented. The methodological approach of the 

research is presented in chapter 7. Chapter 8 presents the findings of the flood 

risk assessment of the study area. This includes key findings of the post-event 

assessment of the two extreme weather events in August 2006. The 

hazardscape and vulnerability analysis of Thembalethu follows this. Finally the 

chapter presents the overall flood risk of Thembalethu.  

 

The research findings are discussed within the prevailing disaster risk theories in 

chapter 9. This chapter also presents the guiding framework for flood risk 

management including recommendations for George. Finally the thesis 

concludes in chapter 10.   


