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Chapter 7 

 

Methodology 

 

“The starting point for reducing risk and for promoting a culture of disaster resilience lies in the 

knowledge of the hazards and the physical, social, economic and environmental vulnerabilities to 

disasters that most societies face, and of the ways in which hazards and vulnerabilities are 

changing in the short and long term, followed by action taken on the basis of that knowledge” 

(Priority 2 of the HFA – UNISDR, 2005a: 7). 

 

7.1 Introduction 

This research builds on fieldwork conducted during the period 8 to 24 August and 

8 to 17 November 2006 as well as 24 to 26 January 2007 to assess the impacts 

of two extreme weather events that affected the southern Cape between the 31st 

July to 3rd August and 21st to 24th August 2006. The flood post-event assessment 

formed part of a larger official commissioned assessment for the Eden District 

funded by the Provincial Department of Public Works and Transport as well as 

National and Provincial Disaster Management (see DiMP, 2007).  

 

Following the above post-event assessment it was possible to select the most 

seriously affected settlement (i.e. Thembalethu) where a fourth component of 

fieldwork was undertaken from between 22nd November to 4th December 2007. 

This fourth component of fieldwork found itself exposed to a third extreme 

weather event that hit the southern cape from between the 19th to 24th November 

2007. This planned fieldwork, which was designed for a VCA assessment could 

not have been delayed on account of the extreme weather event. While the 

scheduled fieldwork was more difficult during the event, it afforded the researcher 

personal experience of flooding associated with heavy rainfall and provided a 

more realistic picture of the vulnerability of the at-risk population. This provided 

what anthropologists refer to as “thick description”. Altogether, this research 

draws from 43 fieldwork days spanning a 15-month period. 
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7.2 Overview of Sequence of Flood Risk Assessment Components and 

Methods 

Chapter 5 described the components of a flood risk assessment to include a 

hazard assessment, vulnerability and capacities assessment and a damage 

assessment that informs both the hazard and vulnerability assessment. This 

research follows suit where a hazardscape, flood vulnerability and capacities 

assessment was conducted in Thembalethu. The capacities assessment is 

referred to as “adjustments” and includes an analysis of adjustments undertaken 

both to the hazardscape and household vulnerability. The SIA component of the 

post-event assessment from DiMP (2007) written by the researcher informs both 

the hazardscape and vulnerability assessment for Thembalethu. Furthermore, 

the SIA from DiMP (2007) informed the selection of Thembalethu as the worst 

affected settlement. 

 

The research employed both qualitative and quantitative methods that drew from 

both primary and secondary sources. These methods were used to assess the 

hazardscape at both macro (settlement) and micro (household) scale. The 

methods were also used to assess household flood vulnerability and household 

adjustments that were undertaken in response to both the hazardscape and 

vulnerability. In summary the research methodology was conducted in a 

sequence of four stages (Steps I, II, III and IV) summarised below and 

represented in Tables 7.1, 7.2, 7.3 and 7.4. 

� Step I: Selection of worst affected settlement from the August 2006 

extreme weather events; 

� Step II: Flood hazardscape assessment of worst affected settlement (i.e. 

Thembalethu) and related household physical adjustments to the flood 

hazardscape; 

� Step III: Household flood vulnerability assessment and related 

adjustments in Thembalethu 

� Step IV: Determining household flood risk levels 
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Table 7.1: Step I – Selection of Worst Affected Settlement from 2006 Extreme Weather Events (Refer 7.3) 

Scale Assessment Objective Methods and Procedures 
Used 

Data Sources Consulted Data Consolidation & 
Analytic Steps 

Macro (Municipal) Level Select worst affected 
settlement for further study 

Review documented Social 
Impact Assessment of the 
two extreme weather 
events during 2006 over 
George 

Benjamin, A in DiMP 
(2007) 

Comparison of three 
affected settlements. 
Thembalethu identified as 
worst affected settlement. 
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Table 7.2: Step II – Assess Flood Hazardscape and Physical Adjustments (Refer 7.4) 

Scale Assessment Objective Methods and Procedures Used Data Sources Consulted Data Consolidation & Analytic 
Steps 

Observed rainfall data of the 
three extreme weather events 
(2006-7) 

July-August 2006 rainfall data 
extracted from DiMP (2007); 
November 2007 rainfall data from 
SAWS 

1. Determine rainfall intensity 

Design rainfall data for George Smithers and Schulze (2003) 

Observed rainfall data of the 
three events were corroborated 
with the design rainfall for 
George in order to determine 
the rainfall return periods of the 
three events. These are 
presented in tabular form. 

Hydrological modelling of the 
Skaapkop River using the 
HydroCad software 

Rainfall data from 1 above; 1:50 
000 topographic map obtained 
from Department of Land Affairs: 
Chief Directorate – Surveys and 
Mapping 

50 structured household 
interviews and observations 

Local ward councillors, 
community leaders, and 
settlement residents 

Macro 
(Settlement) 
Level 

2. Determine severity of riverine    
    flooding 

Review of SIA  Benjamin, A in DiMP (2007) 

Summary of catchment data in 
tabular form and a 24-hour 100-
year storm hydrograph. These 
were interpreted and further 
substantiated through ‘ground-
truthing’ to determine the risk 
potential posed by the 
Skaapkop river. 

PDRA methods, particularly 
hazard mapping and transect 
walks included in the SIA 

Local ward councillors and 
community leaders (Benjamin, A. 
in DiMP [2007]) 

Site observations Fieldwork 

Photography Fieldwork 

3. Determine the different 
    physical forms of the flood 
    hazardscape resulting from the 
    intense rainfall 

50 Structured interviews Settlement residents living in RDP 
and informal dwellings 

Data consolidated, documented 
and descriptively interpreted. 
From this it became possible to 
describe the different localised 
forms which the flood 
hazardscape is experienced by 
households.  

50 Structured interviews Settlement residents living in RDP 
and informal dwellings 

Photography and illustrations Fieldwork 

Micro 
(Household) 
Level 

4. Determine household physical 
    adjustments to flood 
    hazardscape 

Handheld GPS Households interviewed 

A scoring system was 
developed using Excel to 
determine the levels of 
adjustments undertaken by 
each household. 
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Table 7.3: Step III – Assess Household Flood Vulnerability and Adjustments (Refer 7.5) 

Scale Assessment Objective Methods and Procedures 
Used 

Data Sources Consulted Data Consolidation & 
Analytic Steps 

Review documented SIA of 
the impacts of the 2006 
two extreme weather 
events in Thembalethu 

Benjamin, A in DiMP 
(2007) 

Descriptive overview of 
how Thembalethu RDP 
and Informal dwelling 
residents were impacted 
by flooding resultant from 
the two extreme events 

50 structured household 
interviews that is 
consistent with Pelling’s 
(2003) vulnerability 
framework, the SL 
framework and Pyle’s 
(2006) vulnerability 
indicators 

RDP and Informal dwelling 
residents in Thembalethu 

Participant observation Fieldwork 

1. Determine household 
    vulnerability to flood 
    impacts 

Handheld GPS Households interviewed 

Data captured in Excel. A 
vulnerability scoring 
system and index was 
developed. The data is 
presented in tabular form. 

Micro (Household) Level 

2. Determine household 
    vulnerability adjustments 

50 structured household 
interviews that is 
consistent with Hewiit’s 
(1997) extended 
alternative adjustment 
framework 

RDP and Informal dwelling 
residents in Thembalethu 

A scoring system was 
developed using Excel to 
determine the levels of 
adjustments undertaken by 
each household. 
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Table 7.4: Step IV – Determining Household Flood Risk Levels (Refer 7.7) 

Scale Assessment 
Objective 

Methods & 
Procedures 
Used 

Data Sources 
Consulted 

Data 
Consolidation & 
Analytic Steps 

Results from 
steps II & III 

Fieldwork results Application of DR 
formula. Flood 
Risk Index 
developed 

Household Calculating 
household flood 
risk levels 

Flood risk GIS-
maps using 
ArcGIS 9.1 

Household GPS-
coordinates 

Spatial 
representation 
through risk 
maps 

 

7.3 Selection of Worst Affected Settlement from August 2006 Extreme 

Weather Events (Refer table 7.1) 

A macro (municipal) scale assessment was necessary to identify the worst 

affected settlement from the two extreme weather events in July-August 2006 for 

further analysis. The SIA in DiMP (2007) was therefore reviewed. This review 

found that both affluent and low-cost settlements were affected by rainfall related 

damage. However low-cost settlements were found to be more vulnerable 

because of their lack of social protection coupled with their poor economic 

situation. Three low-cost settlements were selected in the DiMP (2007) report for 

further analysis. These settlements included Thembalethu, Touwsranten and 

Wilderness Heights. This review found that of the three settlements, the worst 

affected was Thembalethu, which was selected for further analysis. 

 

7.4 Flood Hazardscape Assessment and Hazardscape Adjustments in 

Thembalethu (Refer table 7.2) 

7.4.1 Determining Rainfall Intensity 

Rainfall data collected from weather stations and SAWS were used. Rainfall data 

for the first two events were derived from Fiona Tummon’s research in DiMP 

(2007) obtained from SAWS. Rainfall data for the third event were collected 

directly from SAWS. This information was necessary to understand the intensity 

of the weather phenomenon responsible for the flooding. By corroborating the 

observed rainfall data with the design rainfall data for George from Smithers and 

Schulze (2003) it was possible to establish the severity of the rainfall events in 
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terms of their respective return periods. Since the data reflects on observed 

rainfall for George, this part of the assessment was applied at the macro 

(municipal/settlement) scale.  

 

7.4.2 Determine Severity of Riverine Flooding 

Drawing from the design flood estimation methods discussed in 5.3.1 above, the 

rainfall data were used to generate a hydrograph of the Skaapkop River that runs 

through the settlement of Thembalethu. Since the river runs along the entire 

settlement, this part of the assessment was at a macro (settlement) scale. 

HydroCAD software was utilised to do this. HydroCAD is a Computer Aided 

Design tool used by Civil Engineers for modelling stormwater runoff. It is an 

integrated solution for the analysis, design and documentation of complete 

drainage systems using standard hydrograph techniques. It generates complete 

runoff hydrographs using the SCS Unit Hydrograph procedure. 

 

The software package was used to determine the weighted curve number (CN) 

and percentage pervious/impervious area of the Skaapkop River catchment. The 

CN data provide an indication of how much water is likely to pass through the 

hydrological systems as run-off (or a catchment respond index to rainfall). A high 

CN value has a higher run-off potential than a lower one. 

 

HydroCAD requires some basic input data in order to generate the desired 

hydrographs. These include: 

a) design rainfall data 

By corroborating the observed rainfall data of the three extreme weather events 

with the design rainfall data for George from Smithers and Schulze (2003), it was 

found that between the three extreme weather events, George experienced a 50, 

75 and 100-year cycle rainfall event. The 24-hour 100-year rainfall event was 

therefore modelled.  
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b) drainage area and size of different land-use areas of the catchment  

An outlet point (Point A) was determined along the Skaapkop River near Ward 12 

of Themablethu. The drainage area of Point A was determined using a 1: 50 000 

topographic map (map 3322CD and 3422AB George, 1998 –acquired from 

Department of Land Affairs: Chief Directorate: Surveys and Mapping see annex 

1) and overlayed with a 0.5cm grid. The extent of each of the different land-use 

classes was then calculated according to the number of cells that defined them 

(DiMP, 2003 and Drowley, 2007). A 50% rule was then applied to individual cells 

in determining the total area occupied by both of the land-use classes (DiMP, 

2003 and Drowley, 2007). If a cell was occupied by less than 50% of the specific 

land-use class the cell was not counted, and if a cell was occupied by more than 

50% of a land-use class the cell was included in the total area calculation for that 

land-use class (DiMP, 2003 and Drowley, 2007). 

 

c) average gradient of a cross-section of the catchment 

Gradient is calculated by the formula: 

Gradient = Height (in metres) of inclination between point A and B  

                              Distance (in metres) between point A and B 

 

d) hydraulic length of the river 

This is measured from the 1:50 000 topographic map.  

 

e) soil type 

To assist in determining the CN, it is necessary to know the soil type. Soils are 

classified into hydrologic soil groups (HSG) to indicate the minimum rate of 

infiltration obtained for bare soil after prolonged wetting.  The HSG's, which are 

A, B, C, and D, are one element used in determining runoff curve number. 

 

The infiltration rate is the rate at which water enters the soil at the soil surface.  It 

is controlled by surface conditions.  HSG also indicates the transmission rate - 
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the rate at which the water moves through the soil.  This rate is controlled by the 

soil profile.  The four groups are defined by SCS soil scientists as follows: 

 

Group A soils have low runoff potential and high infiltration rates even when 

thoroughly wetted. They consist chiefly of deep, well to excessively drained 

sands and gravels, and have a high rate of water transmission (greater than 0.30 

inches/hr). 

 

Group B soils have moderate infiltration rates when thoroughly wetted, and 

consist chiefly of moderately deep to deep, moderately well to well drained soils 

with moderately fine to moderately coarse textures. These soils have a moderate 

rate of water transmission (0.15-0.30 inches/hr). 

 

Group C soils have low infiltration rates when thoroughly wetted, and consist 

chiefly of soils with a layer that impedes downward movement of water, and soils 

with moderately fine to fine texture. These soils have a low rate of water 

transmission (0.05-0.15 inches/hr). 

 

Group D soils have high runoff potential. They have very low infiltration rates 

when thoroughly wetted, and consist chiefly of clay soils with a high swelling 

potential, soils with a permanent high water table, soils with a clay pan or clay 

layer at or near the surface, and shallow soils over nearly impervious material.  

These soils have a very low rate of water transmission (0-0.05 inches/hr). 

 

HSG Soil Textures provided by HydroCAD 

   A Sand, loamy sand, or sandy loam 

   B Silt loam or loam 

   C Sandy clay loam 

   D Clay loam, silty clay loam, sandy clay, silty clay, or clay 
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The interpretation of the hydrological modelling of the Skaapkop River in terms of 

the river’s impact on residents was further substantiated with ground-truth 

information based on the review of the SIA in DiMP (2007) and the 50-structured 

household interviews in November-December 2007. 

 

7.4.3 Determine Physical Forms of Flood Hazardscape 

The flood hazardscape resulting from the heavy rainfall was experienced in 

different physical forms by residents. These different physical forms were 

described during a focus group discussion with community leaders and the ward 

12 councillor in Thembalethu during August 2006 where participatory disaster 

risk assessment methods, particularly hazard mapping were employed. Transect 

walks through the different wards of Thembalethu with the respective ward 

councillors further provided additional detailed information. Site observations and 

photography during all three fieldwork visits provided further detailed information. 

Finally, the review of the SIA in DiMP (2007) and the 50-structured household 

interviews in November-December 2007 provided further insight to the different 

physical forms of the flood hazardscape. 

 

7.4.4 Determine Household Physical Adjustments to Flood Hazardscape 

Residents implemented physical adjustments to their dwellings that assisted in 

reducing the impacts of the different physical forms of flooding. The levels of 

physical adjustments undertaken by households were determined from the 50-

structured household interviews of 25 RDP dwelling households and 25 informal 

dwelling households during November-December 2007. These were 

accompanied by photographs and illustrations of the physical adjustments. The 

households interviewed were geographically located with a GPS for GIS mapping 

purposes. 

 

A distinction is made between adjustments to the hazardscape for RDP dwellings 

and those made for informal dwellings. Both RDP dwellings and informal 
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dwellings have what are here termed purposive adjustments and responsive 

adjustments.  

 

Purposive adjustments include such adjustments that where at least an 

innovative (usually in the case of informal dwellings) or proper/formal design to a 

particular structure has been undertaken. It also includes such adjustments 

where resistant and/or appropriate building/construction materials were utilised.  

 

Responsive adjustments include such adjustments where no real planning 

went into the implementation of the adjustment. It involves such actions that are 

rudimentary and require little or no technical skills and can be achieved by using 

very basic resources (financial, technological and human resources). It may also 

include simple ‘coping’ strategies that result from impulsive responses to the 

shock.  

 

In order to calculate the level of adjustments, based on the 50-structured 

household interviews, a standard scoring system was developed (Annex 6). The 

full weighted score for the total hazardscape adjustments amounted to 495 

points. Sub-adjustments included measures taken against rain leakage (this 

include adjustments to the roof, walls and door), seepage, ponding, stormwater 

run-off, overland run-off, riverine flooding and wetland flooding. It was also 

considered whether the adjustments were purposive or responsive, who 

implemented the adjustments, the effectiveness, and costs of the adjustments. 

Each sub-adjustment was weighted at 63 points.  

 

Two further sub-adjustments included ascertaining whether adjustments had 

been promoted by the municipality or the community. These were weighted at 27 

points each. With informal dwellings, it was necessary to establish whether a 

household had an innovative idea as an adjustment but had yet to implement it. If 

a particular problem (e.g. wetland flooding) was not experienced by a household, 

therefore no measures taken to remedy such a problem, that sub-adjustment 
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category would not be considered in the total weighted score. In this case an 

adjusted total weighted score was considered. The adjusted total weighted score 

refers to the total weighted hazardscape adjustment score that has excluded 

those categories which were not applicable to a given household. The household 

hazardscape adjustment score is then weighted against this adjusted total 

weighted score.  

 

It was also possible for a household to exceed the total weighted score for each 

sub-category if many measures were taken to minimise a particular problem. In 

this way it becomes possible for a household to exceed the full total hazardscape 

adjustment score. The percentage point that is calculated to determine the levels 

of household adjustments refer to the percentage which the household has 

scored for undertaking adjustments. 

 

Consequently for analytic purposes a graded hazardscape adjustment level was 

developed. This is presented in table 7.5. 

 

Table 7.5 Hazardscape Physical Adjustment Level (HPAL) 

Percentage Adjustments Adjustment Level Implication 

0 – 25.99% HPAL – A  Offers limited protection 

26 – 50.99% HPAL – B  Offers reasonable 
protection 

51 – 75.99% HPAL – C  Offers reliable protection 

76 – 100% HPAL – D  Offers extensive protection 

 

7.4.5 Determine Residual Flood Hazardscape for Individual Dwellings 

Since individual households implemented different levels of physical adjustments 

to their dwellings, the residual flood hazardscape differed for individual 

households. It was possible to determine the residual flood hazardscape for 

individual dwellings for a 50-year, 75-year and 100-year cycle flood.  

 

A 50-year flood was scored as 50%, a 75-year year flood as 75% and a 100-year 

flood as 100%. Formula 1 below illustrates how to calculate the residual flood 

hazardscape for individual dwellings. The first step involves determining the 
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percentage of the flood hazardscape that will be absorbed. This requires multiplying 

the level of physical adjustments (both purposive and responsive) of an individual 

dwelling by the total flood hazardscape intensity (the rainfall event). It should be 

noted that the natural environment also has an absorptive capacity that ought to be 

included in the first step of calculations1. However, this research included the role of 

the natural environment under physical exposure in the flood vulnerability analysis. 

The second step in the calculation involves determining the residual flood 

hazardscape for an individual dwelling. This requires the subtraction of the absorbed 

flood intensity from the total flood intensity. 

 

Formula 12 

Formula for calculating the residual flood hazardscape: 

Step 1 – Absorbed Flood Intensity: HPAL × Total Flood Intensity 

Step 2 – Residual Flood Hazardscape: Total Flood Intensity - Absorbed Flood Intensity 

 

7.5 Flood Vulnerability and Capacity Assessment Methods (Refer table 7.3) 

The household vulnerability and flood vulnerability adjustment analysis drew from 

various methods. These included a review of the SIA report on Thembalethu in 

DiMP (2007), 50-structured household interviews that were spatially referenced (see 

7.4.4) and participant observation. 

 

7.5.1 Review of SIA report on Thembalethu 

The review in 7.3 provided information with regards to the section of the population 

most worst affected by the July-August 2006 extreme weather events. Furthermore 

the report provided insights into why the particular section of the population was 

most affected. 

 

7.5.2 Structured Household Interviews 

For the VCA assessment, the 50-structured household interviews (see Annex 7) 

were divided into three sections: a) physical exposure; b) livelihood analysis; c) 

                                                 
1
 Mihrit Bahry is acknowledged for pointing this out. 

2
 Mihrit Bahry is acknowledged for reviewing and simplifying my original formula. 
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vulnerability adjustments (the resilience component according to Pelling’s model 

–figure 3.1). Sections (a) and (b) were designed in accordance with the SL 

framework, namely the five different capitals (human, social, natural, physical 

and financial capital). From the different capitals it was possible to generate 

vulnerability indicators (see Annex 8). The indicators developed were found to be 

very similar to those used in Pyle (2006). However the specific indicators were 

selected based on findings from the first three fieldwork phases and some were 

based on knowledge from previous community risk assessment work in informal 

settlements in the Western Cape. The interviews were structured so as to 

generate quantitative data for comparative purposes in determining flood risk 

levels. However, they were open-ended and accommodated discussion. This 

allowed for explanatory models on the rationale of each indicator (see Annex 9). 

The classification of vulnerability adjustments was adapted from Hewitt’s (1997) 

framework of extended alternative adjustments (see Annex 10).  

 

7.5.3 Participant Observation 

In Anthropological ethnographic methods, the process whereby the researcher 

engages in the daily activities of the study population is referred to as participant 

observation. However this usually refers to living in a community usually for 

several months or years. Participant observation in this research did not take the 

traditional form of anthropological ethnographic methods that involved living with 

the people, but rather involved the researcher assisting a number of respondents 

with some of their normal tasks. Furthermore the researcher also personally 

experienced a rescue operation when his car became stuck in the mud in 

Thembalethu. All this provided enhanced insights into the vulnerability of the 

population.  

 

7.6 Determining Residual Household Flood Vulnerability Levels  

In order to quantitatively determine household flood vulnerability levels (HFVL) it 

was necessary to develop a scoring system to grade each indicator for physical 

exposure (see Annex 11), livelihoods capital (see Annexure 12, 13, 14 and 15), 
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and vulnerability adjustments (Annex 16). Each indicator under the subcategories 

was scored based on the significance to which each indicator increases or 

decreases the vulnerability to flood risk. Each indicator was scored on a scale of 

0 to 10 where 0 is least vulnerable and 10 is most vulnerable (figure 7.1). 

Indicators that were considered as comprising resilience were awarded negative 

values to -10. With 12 indicators, the total for physical exposure is 120 points. 

Livelihoods analysis includes 33 indicators and therefore the total for this 

category is 330 points. This is further divided by the different livelihood capitals 

where physical capital with 7 indicators constitutes 70 points, human capital with 

17 indicators constitutes 170 points, financial capital with 7 indicators constitutes 

70 points and social capital with 2 indicators constitutes 20 points. The total 

weighted score for vulnerability is 450 points. The total weighted score for 

vulnerability adjustments is 250 points. 

 

 

 

 

 

Formula 2 below illustrates how to calculate the residual household flood 

vulnerability. The HFVL were first calculated by considering only the physical 

exposure (PE) and livelihoods capital (LC) of households. The absorbed HFVL 

was then calculated by multiplying the household flood vulnerability adjustment 

levels (HFVAL) by the HFVL. Finally the residual HFVL was determined by 

subtracting the HFVL from the absorbed HFVL.  

 

Consequently for analytical purposes a vulnerability grading system was 

developed that distinguishes between four different levels of vulnerability. This is 

illustrated in table 7.6. The same grading scheme in table 7.6 is applied for the 

residual HFVL. It was also necessary to develop an HFVAL grading system –

table 7.7. 

 

Figure 7.1 Scoring Scale  
 
 
         More Resilient                                                                  Least Vulnerable                                                         More Vulnerable 

 
-10                                                                           0  

 
10                                                          
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Formula 2 

Formula for determining Residual HFVL: 

Step 1 – Calculate household PE:  Σ Indicator 1 to 12 (see 1 in Annex 9 and list in Annex 

11) 

 

Step 2 – Calculate household LC: Physical Capital (Phy C) + Human Capital (Hum C) + 

Financial Capital (Fin C) + Social Capital (Soc C) 

 

Step 2 a – Calculating Phy C: Σ Indicator 1 to 7 (see 2 in Annex 9 and list in Annex 12)  

 

Step 2 b – Calculating Hum C: Σ Indicator 1 to 17 (see 2 in Annex 9 and list in Annex 13)  

 

Step 2 c – Calculating Fin C: Σ Indicator 1 to 7 (see 2 in Annex 9 and list in Annex 14)   

 

Step 2 d – Calculating Soc C: Σ Indicator 1 to 2 (see 2 in Annex 9 and list in Annex 15) 

 

Step 3 – Calculate HFVL: PE + LC 

 

Step 4 – Calculate HFVAL: Σ Indicator 1 to 5 (see 3 in Annex 9 and list in Annex 16 

 

Step 5 – Calculate Absorbed HFVL: HFVL × HFVAL 

 

Step 6 – Calculate Residual HFVL: HFVL – Absorbed HFVL 

 

Table 7.6 Key for HFVL 

Percentage Vulnerability Vulnerability Level Implication 

0 – 25.99% HFVL - A Low flood vulnerability 

26 – 50.99% HFVL - B Medium flood vulnerability 

51 – 75.99% HFVL - C High flood vulnerability 

76 – 100% HFVL - D Extremely high flood 
vulnerability 

 

Table 7.7 Key for HFVAL 

Percentage Adjustments Adjustment Level Implication 

0 – 25.99% HFVAL - A Limited social protection 

26 – 50.99% HFVAL - B Reasonable social 
protection 

51 – 75.99% HFVAL - C Reliable social protection 

76 – 100% HFVAL - D Extensive social protection 
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7.7 Calculating Flood Risk 

It was mentioned in 3.3.5 that the formula for calculating disaster risk reads as 

follows: DR = H × V ÷ Resilience. However this research encourages a move 

away from the term resilience to adjustments (see 3.3.5). Furthermore the 

research considers adjustments both to the hazardscape and the vulnerability. 

For this reason the formula for calculating DR should read as follow:                              

DR = Residual Household Flood Hazardscape (formula 1) × Residual 

Household Flood Vulnerability (formula 2).  

 

From 7.4.5 and 7.6 it was possible to determine the individual household flood 

risk levels for a 50-year, 75-year and 100-year cycle flood. Since the individual 

households were geographically positioned it was possible to spatially represent 

these data in the form of GIS-generated Risk Maps using ArcGIS 9.1.  

 

Consequently a flood risk index was developed in order to determine flood risk 

severity levels. The qualitative component of this index was informed by the four 

fieldwork components spanning the 15 month period. Table 7.8 presents the 

flood risk index. 

 
Table 7.8 Flood Risk Index 

Risk Percentage Risk Level Implication 

0 – 0.99% A Very safe 

1 – 25.99% B Minor interruptions to infrastructure, assets, possessions and 
daily routine to be expected 

26 – 50.99% C Interruptions to infrastructure, assets, possessions and daily 
routine to be more serious 

51 – 75.99% D Interruptions to infrastructure, assets, possessions and daily 
routine may seriously interrupt the capacity of the household. 
Some health consequences to be expected. 

76 – 100% E High risk. Capacity of household would definitely be 
disrupted. Serious health and economic consequences to be 
felt. 

 

7.8 Ethical Considerations 

Where fieldwork is concerned, many informants shared emotional and personal 

experiences. In the interest of confidentiality no real names of informants appear 

in the research. There is also sensitivity with regards to photographically 
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representing affected informants’ dwellings both from the interior and exterior. 

However, informants’ consent was sought prior to capturing photographs. 

 

Finally, it is a major concern for researchers in the field not to simply ‘extract’ 

information from ‘subjects’ for purely academic objectives and without real direct 

immediate or even in many cases long-term benefits to the ‘subjects’. This ethical 

concern has been addressed because the research was undertaken on behalf of 

national and provincial government departments with the intention to inform 

recovery responses, future development and disaster mitigation planning and 

also budget allocations. Furthermore, the academic component of this research 

was partially funded by the private sector, namely the George Business 

Chamber. In this way the research contributes to the evolving concept of 

Corporate Social Responsibility (CSR) that affords an opportunity for 

encouraging business to participate in disaster risk reduction activities (see 

Warhurst, 2006). In addition, since the research was also co-funded by the 

National Disaster Management Centre (NDMC), a condensed version of the 

research will be made accessible to disaster managers nationwide. Finally insight 

from this research is expected to inform urban flood management in Cape Town 

through the “Cities Lab” initiative of the Centre for African Cities at the University 

of Cape Town. 

     

7.9 Limitations and Challenges to Research 

The research may come under scrutiny for academic integrity because of the 

broad approaches adopted. However in chapter 2 it was highlighted that the field 

of disaster risk science is transdisciplinary in nature and therefore from a disaster 

risk perspective such a broad approach has currency. A particular area that may 

receive some scholarly scrutiny is around the application of the concept 

‘hazardscape’. The research applied the concept beyond its original intended 

implication to include physical parameters in assessing the hazardscape. 
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A further limitation to the research is its focus on a sample population and 

therefore caution needs to be taken in applying the results to all low-cost 

settlements in George and to George as a whole. A major challenge to the 

fieldwork component of the research was its implementation during extreme 

weather events. However, this also provided the researcher with opportunities 

that would otherwise not have emerged. The greatest difficulty during fieldwork 

was the language barrier, especially the isiXhosa speaking informants, which 

often limited the depth and at times the accuracy of some interviews. Most 

respondents could not adequately answer the ‘extended alternative adjustment’ 

component of the household interviews. 

 

It was mentioned in 7.5.3 that the researcher gained experiential insight into the 

vulnerability of the population. However it should be cautioned that as an outsider 

one will never experience the true reality of the hardships experienced by an at-

risk population since the outsider will always return to a place of comfort outside 

the at-risk environment, whereas the local residents whose conditions the 

outsider tries to document have no such alternative.  

 

The fieldwork also posed the challenge of respondent fatigue because of the 

length of the interviews as well as the researcher’s fatigue. Where language 

posed a problem the interviews took the form of a standard structured interview 

that lasted between 30 to 45 minutes. However, in situations where respondents 

showed willingness to speak the researcher built on this opportunity to allow the 

interviews to turn into open discussions which lasted from 1 to 1½ hours.    

 

Finally in terms of the methodology for calculating vulnerability, a major limitation 

resides in the fact that equal grading schemes were applied to all indicators. That 

is, it was assumed that all the vulnerability indicators contributed an equal weight 

of 10 points. This illustrates the challenge of quantifying vulnerability described 

earlier (see 3.3.4).  


