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Chapter 9 

 

Discussion and Recommendations for Flood Risk Management 

“Control over development on floodplains is the most effective means of limiting flood damage” 

(Alexander, 2000b: 221). 

 

9.1 Introduction 

This chapter includes a discussion of the research findings in relation to 

prevailing disaster risk theories and conceptualisation. It proposed a framework 

for investigating urban flood risk in George that may be adopted for other urban 

environments. The chapter concludes with specific recommendations for flood 

risk management in George. 

 

9.2 Discussion 

This section discusses the findings with regards to the flood hazardscape, 

vulnerability and urban flood risk in relation to the prevailing disaster risk 

theories. 

 

9.2.1 Flood Hazardscape Theory 

Mustafa’s (2005) hazardscape concept is a refreshing development in hazards 

research. Mustafa notes that the flood hazardscape is a hybrid hazard in which 

various physical, social and technological factors intersect. However, Mustafa’s 

original concept places more emphasis on social deconstruction and limiting the 

emphasis on physical parameters. Balancing the hazardscape concept to include 

physical, social and technological concerns allows for a progressive move away 

from the traditional physical science understanding of hazards, in particular flood 

hazards where floods are predominantly (at political, academic and popular 

levels) understood as rivers overflowing their banks, dam walls bursting, or 

stormwater systems exceeding their capacity.   

 

This research demonstrated that in Thembalethu, a settlement that is typical of 

low-cost settlements in the Western Cape, the flood hazardscape takes on 
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various localised forms (over and above that of riverine-type flooding) that are 

cumulatively experienced by households. These various localised forms of the 

flood hazardscape, although naturally triggered by heavy rainfall, are influenced 

by the natural environment, as well as political (e.g. poor planning), collective and 

individual action (e.g. dumping of household waste, site location, building 

practices). Furthermore, technological factors (housing, road and stormwater 

design) also contribute to shaping the flood hazardscape. These technological 

factors are influenced by the physical environment, political, collective and 

individual action. 

 

In 3.3.5 it was noted that alternative adjustments to the hazardscape always exist 

for individuals. Burton et al (1993) further noted that adjustments available to 

collectives are always greater than that available to individuals. They also 

distinguished between incidental and purposeful adjustments. This research has 

demonstrated that there are various physical adjustments, both purposive and 

responsive (incidental) available to collectives. However the choices of 

appropriate adjustments were determined according to dwelling type. 

Adjustments differed for individuals owning low-cost formal dwellings and 

individuals owning informal dwellings. Furthermore, household physical, human, 

financial and social capitals dictated the ability of individuals to tap into purposive 

adjustments. 

 

9.2.2 Human Vulnerability 

In 3.3.4 it was indicated that there is consensus that vulnerability comprises 

various interrelated components that include environmental, economic, social, 

demographic and political variables. Consequently, in 3.3.5 it was said that, 

household livelihood assets comprise of the same components as those of 

vulnerability. These are in the form of household physical, human, financial and 

social capital. Furthermore, the PAR model demonstrates that human 

vulnerability is influenced by broader national, regional and global political and 

economic systems. The SUD framework, for example, demonstrates that in the 
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urban system there are various components that include social, economic, 

environmental, demographic and governance (political). In this way the 

components of the urban system are consistent with those related to that of 

household vulnerability and their associated livelihoods assets. In 4.3.1 it was 

indicated that the urban system is influenced by broader national, regional and 

global processes. Thus the processes of the urban system indirectly influence 

household vulnerability. These ‘root causes’ result in challenges over access to 

resources (dynamic pressures).  

 

Dynamic pressures in this research take the form of settlement planning 

(political) and choice of site location as well as access to formal housing 

(political, collective and individual agency). This research has found that 

households become vulnerable to flood risk because of their physical exposure, 

robustness of their livelihoods (that includes the physical, human, financial and 

social capitals), and lack of vulnerability adjustments. This household 

vulnerability is also directly influenced by poor urban development. Furthermore, 

vulnerability to flood risk is differentiated according to the dwelling type of 

individuals where informal dwelling households are more vulnerable than low-

cost formal dwelling households.   

 

Wisner et al (2004) noted the debate around whether vulnerability can be 

quantified and what the correct balance between quantitative and qualitative data 

should be. The research has demonstrated that quantifying vulnerability, in terms 

of weighting the various vulnerability variables, remains challenging. Despite 

incorporating the most qualitative approach in the social sciences (i.e. 

ethnographic methods) it is still difficult to determine a quantitative value to 

people’s vulnerability for specific threats. How does one quantify for people’s 

experiences? One solution might be to allow people to rate each vulnerability 

variable themselves, a measure that supports the movement towards 

participatory approaches. However, this generates another debate around the 

validity of subjective methods. Yet, it could also be argued that many risk 
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assessments are indeed based on subjective approaches, reflecting 

contemporary debates to whether risk is a social construction or real 

phenomenon (see 3.3.2).   

 

9.2.3 Urban Flood Risk 

This research has demonstrated that studies of urban flood risk should consider 

both the hazardscape and human vulnerability, where physical and vulnerability 

adjustments are also taken into account. Furthermore the flood hazardscape is 

not only the domain of physical scientists being a complex interaction of physical, 

political, social and technological factors. It is therefore not sufficient to only 

employ hydrological and hydraulic methods in assessing the flood hazardscape 

as is the case currently in South African flood risk research. Hydrological 

methods, especially rainfall-based methods should be accompanied with social 

science methods. A society-environment lens facilitates the process of 

integrated urban flood risk research, adding value to current disaster risk 

thinking. Such an approach demonstrates that Wisner et al’s (2004) PAR model 

of root causes of vulnerability should be extended to include root causes of the 

hazardscape. Such a framework is demonstrated in figure 9.1 below. In this way, 

integrated urban flood risk management should address the root causes of both 

the hazardscape and vulnerability in an extended alternative adjustment 

approach. Integrated urban management should include risk reduction, 

preparedness, response and recovery.  

 

9.3 Framework for Flood Risk Management in George 

A framework illustrating a flood risk circulation model for George emerges from 

the research findings. Figure 9.1 presents this framework which should be used 

as a guide for informing flood risk management especially of low cost settlements 

in George.  

 

The framework gives credibility to Pelling’s (2003) statement that a relationship 

exists between urbanization and disasters. By adopting an urban flood risk 
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circulation model it becomes possible to illustrate how poor (or unsustainable) 

urban development in George influences the generation of flood risk resulting 

from extreme weather events. In this study, the urban growth of George within its 

social, demographic, economic, environmental and governance context 

generates conditions of vulnerability, particularly to those living in low cost 

settlements, as well as the urban flood hazardscape. It should be noted that the 

social, demographic and economic contexts of George were influenced by its 

macro (colonialism within the context of pastoralist society, followed by apartheid 

and democracy, accompanied by neo-liberal global economic influences), meso 

(the economic strategy of the Western Cape and growing poverty in the 

neighbouring Eastern Cape) and micro (District economic strategy that sees 

George as the economic hub of the Eden District Municipality) processes.  

 

The trigger of heavy rainfall associated with extreme weather events activates 

the flood hazardscape which intersects with the vulnerable population. The 

resulting flood disaster impacts on the social sector (household livelihoods), the 

economic sector (the urban economy of George), the infrastructure sector (that 

also influences the economic sector) and the environmental sector (urban 

agriculture, tourism and environmental degradation). Consequently these 

impacts feed back into the system of poor developmental growth practices. Local 

government responses repair the damaged infrastructure to the same standards 

prior to flood damage. Local job losses accompanied by the flood impacts on 

household livelihoods exacerbate poverty within the population. This results in 

people remaining in existing vulnerable locations as well as new people entering 

into such locations. Furthermore no sustained efforts to improve flood risk 

reduction and management by local government would see the continuation of 

this cycle of urban flood risk. 
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Social: low education/skills; poor housing; 
inadequate service delivery; unequal health 
standards 

Environmental: fragile ecosystem (unstable 
mountainous slopes, river valleys, coastline, high 
water table) 

Economic: Inability to ensure sustained economic 
growth and job creation 

Demographic: African/Coloured/White racial 
groups; high in-migration of Africans from Eastern 
Cape and retirees from Gauteng; population boom 

Governance: Poor regulatory and facilitative role; 
under-resourced budgets and lacking technical 
expertise for disaster risk management 

               Vulnerability  
Conditions 

� Poor structural integrity of 
dwellings 

� Cheap building materials 
� Poor integrated development 

planning (roads higher than 
dwellings; narrow & unlined 
stormwater channels) 

� Hazardous locations (unstable 
slopes, river valleys, high 
water table, beach front) 

� Solid waste dumping 

 
 
 

              Urban Flood 
Hazardscape 

� Riverine/stream flooding 
� Overland surface run-off 

flooding 
� Heavy rain leakage 
� Ponding 
� Seepage 
� Stormwater run-off 
� Wetlands 

� landslides 

 

Urban 
Flood Disaster 

Risk 
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 (Micro, Meso & Macro Processes) 
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Pastoral society 

Colonialism 
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planning of 
Western 
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Provincial 
Government 

Apartheid South 
Africa (S.A) 
(neoliberalism  
state’s and 
Commonwealth’s 
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Democratic S.A’s 
Planning (WB’s 
and IMF’s 

Poverty in 
rural 
Eastern 
Cape 

Formation of 
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and resultant 
economic 
strategy for 
Eden District 
–George as 
business hub 
for the district 

Figure 9.1 Urban Flood Risk Circulation Model for George 
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9.4 Recommendations for Flood Risk Management in George 

Flood risk management in George cannot be managed in isolation. An integrated 

flood risk management plan is required that should form part of the broader 

integrated development and environmental management planning of George and the 

Eden District Municipality. Such an integrated management plan should consider the 

following: 

• Integration: the interconnectedness and linkages between different national, 

provincial, district and local government departments as well as other 

stakeholders such as property developers, business and NGOs. Stakeholders 

would be more than willing to play their role. The George Chamber of 

Commerce for example has shown willingness to participate in flood risk 

management by partially financing this research. 

• Political will: there should be good local governance (risk governance) to 

implement the relevant legislation that facilitates flood risk management (see 

5.5.1). This requires greater incentives for relevant local government officials 

as well as support through appropriate training programmes.  

• Transboundary concerns: the entire watershed should be considered and 

its relationship with other municipalities and districts. 

• Comprehensive approach based on risk assessment: the flood risk 

management plan should be informed by an integrated flood risk assessment. 

This research has presented what flood risk assessments should entail and 

has also presented a guiding framework (figure 9.1) for conceptualizing flood 

risk. A municipal-wide flood risk assessment should follow the same 

procedure. The findings of the risk assessment should inform mitigation, 

preparedness, response and recovery strategies. In this way strategies 

should involve both physical structural adjustments that also consider local 

techniques as well as social adjustments that include locally appropriate and 

up-to-date early warning systems and social protection mechanisms. 

• Risk reduction: Floods cannot be eliminated but their impacts can be 

reduced through appropriate town planning and engineering solutions, 

adequate service delivery and sound environmental management. 



 188 

Furthermore adequate and appropriate social protection may also increase 

the resilience of households. The guidelines and recommendations for roads 

and stormwater system design in the CSIR’s (2003) “Red Book” should be 

followed. The Red Book also contains guidelines for appropriate settlement 

and housing locations. Houses, especially low-cost housing should be 

designed and constructed in an appropriate flood-resistant manner. The 

American Society of Civil Engineers (ASCE) published a useful standard 

guide for flood resistant design and construction (SEI/ASCE, 2000), which, 

although unique to the United States, could be used to inform standards in 

South Africa. However informal dwellings cannot follow any design standards 

because of their inherently unplanned and informal characteristics. It is 

possible however to ensure that informal dwellings are designed and built 

according to the best informal dwelling building practice where at least 50% of 

rainfall intensity would be absorbed by the physical structure of the dwelling. 

This could be achieved by ward councillors, ward committees and/or 

community leaders taking on the social responsibility of ensuring that those 

who possess the knowledge and skills of designing and constructing informal 

dwellings according to best practice standards share their insight with the rest 

of the informal dwellers. Such a process should be supported and funded 

where necessary by the municipality. 

 

The municipality should ensure that sectoral departments have clear 

understanding and communication between each other with regards to one 

another’s roles. These departments should ensure that they fulfil their service 

delivery duties and that they plan their mandates coherently.  

 

Any settlement or property developments should follow strict Environmental 

Impact Assessments (EIAs) as well as Disaster Risk Assessments (DRAs). 

National, provincial, district and municipal departments with a role in the 

natural environment (i.e. Department of Agriculture, Department of 

Environmental Affairs and Tourism, Department of Water Affairs and Forestry 
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[DWAF] and Disaster Management as well as Park Boards and Game 

Reserves) should ensure that catchments and natural vegetated (especially 

forest) areas are managed in an integrated manner. Here it should be 

ensured that the fire season (during summer) does not result in the burnt 

biomass entering into catchments that may increase the flood risk during the 

rainy season. 

 

Social protection that includes preventative, promotional and transformative 

measures should exist to increase the resilience of poor households. 

Preventative measures include those that seek to avert deprivation in various 

ways (Devereux and Sabates-Wheeler, 2004). Promotional measures include 

measures that aim to enhance real income and capabilities (ibid). 

Transformative measures include measures that seek to address concerns of 

social equity and exclusion (ibid). 

• Preparedness: Early warning systems should be further improved so that 

early warnings reach district and municipal disaster managers and other 

departments timely and in a clear language. There have been many 

complaints for example by certain municipal departments within the Eden 

District that early warning messages either reached them too late or the 

message was sent to the wrong department or personnel or was ambiguous. 

Early warnings should be communicated to local communities in a timely an 

appropriate manner. Disaster managers should take the responsibility of 

communicating the early warning message to all ward councillors, ward 

committee members, community leaders, religious leaders and resident’s 

associations. These point persons should then communicate the message to 

their broader community via loud speakers and or runners (preferably youth 

from Boy Scouts, sports clubs or youth groups if possible) that go door to 
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door with the message or place clear notices in places of worship, 

supermarkets, community halls, spaza shops and shebeens1.  

• Response: The district and municipality should ensure that a Joint 

Operations Centre (JOC) is in place and that each member clearly 

understands their role. There have been complaints for example by the Eden 

District Disaster Manager that most municipalities had no JOCs in place, and 

that the members of those who did were unsure of their roles and 

responsibilities. The Eden District Disaster Manager should therefore be 

responsible for ensuring that all municipalities have a functional JOC in place. 

The JOC should coordinate the entire response operation ensuring no 

duplication of services and resources but rather to ensure that services and 

resources are utilised in a maximum appropriate manner. The role of the JOC 

is therefore to ensure that protective measures are in place. Protective 

measures should have the specific objective of guaranteeing relief from 

deprivation (ibid). 

• Recovery: The JOC should also be responsible for coordinating recovery 

operations to ensure that all affected communities receive appropriate 

recovery assistance and that preference is given to the most affected 

communities. This should be established by a Rapid Impact Assessment 

(RIA) that identifies the most affected communities. 

• Simulation exercises: Flood simulation exercises should be carried out at 

the beginning of every rainy season, so that early warning systems, response 

and recovery plans should be tested. 

• Monitoring and Evaluation: The flood risk management plan should be 

regularly monitored, regarding implementation and functioning of each stage 

of the plan. Following flood impacts, comprehensive disaster impact 

assessments should be undertaken to assess the extent of damages in order 

             
1
 These are informal liquor outlets within low cost settlements.  
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to inform the success of the flood risk management plan. The plan should 

constantly be reviewed and updated. 

• Participation: All stakeholders, including the local community and minority 

groups, should be involved throughout every stage of the formation of the 

flood risk management plan –from its conception to its implementation and 

monitoring and evaluation.  

 


