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Chapter 8 

 

Flood Risk Assessment of Thembalethu, George 

 

“I believe that the norms and standards of rainfall predictions have changed. Rainfall frequency 

has changed and will therefore require new models” (Eden District Municipal Manager at the 

November 2007 Disaster Debriefing).  

 

8.1 Introduction 

This chapter presents the findings of the flood risk assessment of Thembalethu. 

The chapter begins by presenting the key findings of the SIA (DiMP, 2007) 

review for Thembalethu, followed by the flood hazardscape and physical 

adjustment assessment. Thembalethu’s vulnerability and vulnerability adjustment 

analysis is then presented. Finally the chapter concludes with the overall flood 

risk analysis for Thembalethu. It should be noted that the assessment 

distinguishes between flood risk faced by informal dwelling households and RDP 

dwelling households. 

 

8.2 Key findings from Social Impact Assessment of the August 2006 

Extreme Weather Events in Thembalethu 

Based on the review of the SIA report in DiMP (2007) of the impacts of the 

August 2006 extreme weather events in Thembalethu, the following conclusions 

were drawn about who was most affected, why they were most affected and how 

they were affected. The SIA also included a detailed account of the impacts 

sustained.  

 

8.2.1 The Most Affected 

Both informal dwellings and RDP houses were affected. All informal dwellers 

were affected because they are located in poorly drained areas. However some 

were more seriously affected than others. Among informal dwellers, the most 

seriously affected were those located in vulnerable locations such as on the 

slopes of hills and in the valleys of the rivers and tributaries as well as those in 
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poorly drained locations with high water tables. For RDP houses, the most 

seriously affected were those houses located lower than the street level. This 

constitutes approximately 60% of all RDP dwellings.  

 

For informal dwellers the most affected were women-headed households. A 

further analysis revealed that particularly elder women (50 years and older) with 

young children or grandchildren were most affected. These households often 

have a very small income base and therefore have to settle with poor building 

materials and site location. Furthermore, these households, as a livelihoods 

strategy, used child labour to secure income (see also Thomas, 2005).  

 

For RDP houses the gender of the household head is less significant in placing 

residents at risk, than other determining factors such as poor site location, lack of 

integrated planning and poor structural integrity of dwellings. 

 

8.2.2 Reason for being the Most Affected 

Among the most seriously affected informal dwellers, the root cause was their 

abject poverty where the average monthly income was reportedly only R2 1641. 

As a result, these people find themselves forced to locate in the most vulnerable 

locations mentioned earlier and to construct dwellings comprising of inferior 

building materials. These informal dwellers lacked the capacity to undertake any 

adjustments. By contrast, those informal dwellers less seriously impacted had 

undertaken adjustments, digging drainage channels to facilitate drainage, using 

plastic sheets (gumplastiek) and stabilising their roofs. In some instances 

dwellings had proved more resilient because the occupants had laid concrete 

floors2.  

             
1
 Combined figures of the November 2006 and 2007 informal dwelling household interviews 

conducted in Thembalethu.  
2
 The November 2007 fieldwork revealed more adjustments that were overlooked during previous 

fieldwork. These are discussed in 8.3.4 below. 
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In the case of RDP house income was less important than issues around siting 

and poor integrated planning. The root cause of vulnerability for these dwellers 

was more attributable to poor governance, reflected in poor regulation of building 

standards and inadequate communication between municipal and district 

departments. The result was that houses were built lower than streets on a high 

water table, where underground springs were also present, and with no or very 

few drains, which were often blocked. In some cases dwellings were built directly 

under the stormwater drainage outlets. Furthermore, as all housing construction 

projects were outsourced to private contractors there seemed to be very little 

control over their activities. A municipal engineer, for example commented that 

while housing development must accord with the guidelines set out in the CSIR 

(2003) manual, it is difficult to monitor the activities of private contractors. 

Contractors are often not held accountable for using the cheapest possible 

building material and methods which contribute to the poor structural integrity of 

these houses.  

 

There also seemed to be a lack of awareness on how to risk-proof individual 

dwellings. Most residents simply just ‘cope’ with the risk by using buckets to 

catch leaking water from roofs, scooping the water out or trying to keep the doors 

closed. Some dwellers carve out holes in the wall of their houses to drain out 

water. This practice in turn makes them more vulnerable especially if heavy rain 

is received before the hole is repaired, as in the case where the second event 

occurred soon after the first. 

 

There were however some good examples of risk-proofing. One was the use of 

‘mestick’, a type of putty that was placed around the nails and screws of the 

roofs. Other measures included placing plastic in the gaps of the roofs, filling the 

cracks of walls before and after rains, or painting walls with a protective coating. 

A further example is elevation of the dwelling’s foundation on stilts.  
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8.2.3 How they were Affected 

Since the informal dwellings were located in poorly drained areas with high water 

tables, constructed of poor building materials in an often unstable manner, with a 

foundation lower than ground level, all the informal dwellings were affected by 

flooding in two dominant forms. The two dominant ways in which damage was 

sustained by informal dwellings was through seepage of ground water and run-

off water as well as rain water leaking through poorly constructed roofs. Run-off 

water also entered through the doors and in some cases rainwater also entered 

though walls. In some isolated cases strong winds also contributed damage.  

 

Because RDP dwellings were poorly constructed and poorly sited with dwellings 

below street level and sometimes facing run-off from stormwater, they were 

affected by flooding as explained in the following discussion. Damage was 

sustained to RDP dwellings because of run-off from the road entering dwellings 

through the doors. In cases where dwellings had to contend with proximity to 

stormwater outlets, this resulted in stormwater run-off also gushing through the 

walls. The majority of RDP dwellings experienced water entering through the 

walls. Due to the high water table, water not only entered houses through the 

sides of the walls but also through poor foundations. The poor quality of 

construction, accompanied by the inferior quality building materials, meant that 

rain water also entered through the cracked walls and poorly sealed roofs. 

 

8.2.4 Type of Impacts 

Flooding resulting from the extreme weather events had the following social 

impacts:  

� Damages to the physical structure of dwellings 

� Damages to personal belongings 

� Health impacts 

� Missing work days 

� Negative impact on household income 

 



 147 

a) Damage to the physical structure of dwellings 

Only in isolated incidents were informal dwellings completely destroyed. 

However, most informal dwellers had to reconstruct a small or large part of their 

dwelling. RDP dwellings sustained serious damage to their physical structure. 

Damage involved walls washing away resulting in the collapse of the house, 

cracked walls, walls becoming damp and mouldy causing the paint to peel off, 

foundations of dwellings subsiding or rising, roofs breaking and doors swelling.  

 

b) Damage to personal belongings 

Damage was sustained by personal belongings of both RDP and informal 

dwellers. These included furniture (beds, cupboards, couches) as well as clothing 

and bedding.  

 

c) Health impacts 

There were impacts to human health where children were mostly affected. The 

type of illnesses experienced by both RDP and informal dwellers included 

respiratory infections such as asthma attacks, pneumonia and whooping cough; 

colds and sinus problems; arthritis worsened; skin rashes because the water 

remaining in the houses contained bacteria and insects; physical injuries 

sustained from slippery conditions; and high blood pressure due to the stressful 

circumstances. 

 

d) Missing work days 

The heavy rains affected the ability of a large proportion (36.36 %) of 

Thembalethu’s working population to attend work. Reasons for absenteeism 

included the need to ‘patch’ up dwellings (both informal and RDP) and in, some 

cases, fear for personal safety travelling in the heavy rains. 

 

e) Household income negatively impacted 

All the above impacts (a to d) had a negative impact on household income for 

both informal and RDP dwellers. Some small scale farmers in Thembalethu lost 
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livestock totalling an estimated R39 500. An uneven pattern in estimation of 

losses indicated that the residents would suffer the impacts of their losses for 

some time. This is because estimated losses for both informal dwellers and RDP 

dwellers far exceeded their monthly average income. This suggests that in the 

absence of social protection or assistance, informal residents could take a period 

between 1½ to 3½ years to recover and for RDP residents this could take at least 

4 months. 

 

8.3 Flood Hazardscape Assessment and Hazardscape Adjustments in 

Thembalethu 

This section presents the following findings of the flood hazardscape 

assessment: 

� Rainfall intensity of the three extreme weather events; 

� The physical forms of the flood hazardscape; 

� Severity of riverine flooding from the Skaapkop River; 

� The household physical adjustments to the flood hazardscape; and 

� The residual flood hazardscape for individual dwellings 

 

8.3.1 Rainfall Intensity of the Three Extreme Weather Events 

Tables 8.1 presents the daily rainfall experienced in George respectively during 

the 31 July to 4 August 2006 (extreme event 1), 21 to 24 August 2006 (extreme 

event 2), and 22 to 27 November 2007 (extreme event 3). The rainfall data were 

recorded at the George airport weather station. The rainfall data indicates that 

the most rainfall was experienced during event 3, where 369.3mm of rainfall was 

observed. However, event 3 took place over six days, whereas rainfall event 1 

(327.8mm) took place over five days and with rainfall event 2 (111.7mm) 

occurring over four days. 

 

The most intense one-day rainfall was experienced during event 1 with 230.1mm 

recorded on the 1 August 2006. The most intense two-day rainfall was 

experienced during event 3 with 320mm recorded between the 22 and 23 
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November 2007. The most intense three-day rainfall was also experienced 

during event 3 with 331.4 mm recorded between the 22 and 24 November 2007. 

Although no rain was recorded on the fourth day of event 3, this event reflects 

highest rainfall for a four-day period with 331.4mm recorded between the 22 and 

25 November 2007. The most intense five-day rainfall was also attributed to 

event 3 with 331.8mm recorded between the 22 and 26 November 2007. As a 

result, event 3 experienced the most intense six-day rainfall with 369.3mm 

recorded for the entire event between the 22 and 27 November 2007. 

 

Table 8.2 below shows the design rainfall for George for rainfall durations of 1 to 

7 days based on rainfall data over several years from the George airport weather 

station. This was done by Smithers and Schulze (2003) using the RLMA and SI 

procedure (see 5.3.1). Rainfall intensity in mm for the 2-, 5-, 10-, 20-, 50-, 100-, 

and 200-year return periods for rainfall duration of 1 to 7 days are shown. 

 

By corroborating the design rainfall of George (table 8.2) with the recorded daily 

rainfall intensity of the three extreme weather events it was possible to determine 

the return periods of each rainfall day of the three events (table 8.3 below). Event 

1 equalled a 50-year return period rainfall intensity, with a 75-year return period 

rainfall intensity for its 2- and 3-day rainfall period. 

 

Event 2 was less threatening due to its characterisation with a 2-year return 

period rainfall intensity. Event 3 was the equivalent of a 100-year rainfall intensity 

with some of its rainfall day durations experiencing a 50-year return period 

rainfall intensity. From the rainfall intensity data it can be said that George, and 

therefore Thembalethu, experienced 2-year, 50-year, 75-year and 100-year flood 

cycles. For the purpose of this risk assessment the 50-year, 75-year and 100-

year floods were considered. 
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Table 8.1 Daily Rainfall Observations for the first (31 July to 4 August 2006), second (21 to 
24 August 2006) and third (22 to 27 November 2007) cut-off low pressure system over 
George 

 

Source: Fiona Tummon in DiMP (2007) and Johan Stander, SAWS

Day Event 

1 2 3 4 5 6 Total 

1 (31 Jul) 
45.5mm 

(1 Aug) 
230.1mm 

(2 Aug) 
47.3mm 

(3 Aug) 
4.3mm 

(4 Aug) 
0.6mm 

 
 327.8mm 

2 (21 Aug) 
0.2mm 

(22 Aug) 
71.5mm 

(23 Aug) 
4mm 

(24 Aug) 
36mm 

   
111.7mm 

3 (22 Nov) 
206mm 

(23 Nov) 
114mm 

(24 Nov) 
11.4mm 

(25 Nov) 
0mm 

(26 Nov) 
0.4mm 

(27 Nov) 
37.5mm 

 
369.3mm 
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Table 8.2 Design Rainfall for George indicating the Return Period (in years) of Rainfall Intensity (in mm) for 1  
to 7 days duration  

L = Lower Quartile; U = Upper Quartile 
 

Source: Smithers and Schulze (2003) 

 
Table 8.3 Return Period ( in years) of Daily Rainfall Intensity (in mm) of the 31 July-4 August 2006, 21-24 August 2006 and 22-27 
November 2007 Weather Events over George 

Event 1-Day  2-Day  3-Day  4-Day 5-Day 6-Day 

1. 31Jul-4 Aug 

2006 
45.5mm 275.6mm 322.9mm 327.2mm 327.8mm N/A 

Return Period Normal 75 year* 75 year* 50 year 50 year N/A 
2.  21-24 Aug 

2006 
0.2mm 71.7mm 75.7mm 111.7 N/A N/A 

Return Period Normal Normal Normal 2 year N/A N/A 
3. 22-27 Nov 2007 206mm 320mm 331.4mm 331.4mm 331.8mm 369.3mm 
Return Period 50 year 100 year 100 year** 50 year 50 year 100 year 

*Above the 50U therefore classified as 75 year. 
** Above the 100L therefore classified as 100 year. 

 

 

 

 

Return Period (Years) D 
A 
Y 
S 

2 2L 2U 5 5L 5U 10 10L 10U 20 20L 20U 50 50L 50U 100 100L 100U 200  200L 200U 

1 68.5 67.5 69.2 101.2 100.2 102.1 127.0 125.2 129.1 155.5 151.1 160.1 198.5 188.6 209.4 236.1 219.6 254.3 278.8 254.0 306.9 

2 93.3 91.9 94.6 137.1 135.8 138.4 170.6 167.5 174.0 206.6 200.0 213.6 259.6 246.0 275.4 304.5 282.3 329.2 354.4 320.7 392.7 

3 102.9 101.4 104.3 153.2 151.8 154.7 192.6 189.0 196.1 235.5 228.0 243.8 300.1 283.8 319.3 356.1 327.7 388.4 419.1 377.6 470.9 

4 108.0 106.5 109.3 160.2 158.7 161.8 200.7 196.8 204.4 244.9 236.8 253.3 310.7 294.5 330.0 367.3 338.6 399.3 431.0 388.2 484.2 

5 112.0 110.2 113.5 164.4 162.9 166.0 204.5 200.4 208.4 247.4 239.0 256.4 310.4 292.1 331.1 363.7 335.1 397.4 422.7 380.8 474.9 

6 115.3 113.4 117.1 167.8 166.3 169.5 207.6 203.6 211.9 250.1 241.6 259.2 311.8 293.5 332.7 363.9 335.4 396.5 421.1 379.4 473.2 

7 118.7 116.6 120.7 171.3 169.7 173.3 211.0 206.9 215.5 253.2 244.1 263.3 314.5 294.9 335.4 366.0 337.3 398.8 422.4 378.9 474.7 
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8.3.2 Physical Form of Flood Hazardscape 

The intense rainfall was experienced in Thembalethu as flooding because of 

ponding, overland surface run-off, upwelling, riverine/streams flooding, wetland 

flooding, stormwater channels overtopping and rain leakage. These are 

explained in table 8.4 below. Table 8.4 indicate that the various forms of the flood 

hazardscape results from the natural environment as well as political, collective 

and individual action. Furthermore, the forms of the flood hazardscape at 

settlement scale should be viewed as the cumulative experiences of individual 

households3.  

 

Table 8.4 Form and Causal Factors of Flood Hazardscape in Thembalethu 

Form of Flood Hazardscape Causal Factors 

Ponding Poor drainage and a high water table 

Overland surface run-off No or inadequate stormwater systems comprising of flat 
channels that cannot carry more than 100mm of rainfall per 
day or because of houses located below street level or on 
steep slopes 

Upwelling (seepage) High water tables or underground springs causing ponding of 
water outside dwellings or underground water to seep into 
dwellings 

Riverine/stream flooding Flooding from tributary streams leading to the Skaapkop River 
because of dwellings located in the valleys along the river and 
tributaries of the river. No flooding however was caused by the 
Skaapkop River itself because of its steep slope embankments 

Wetland flooding Dwellings built on the fringe of wetlands 

Stormwater channels 
overtopping 

Dwellings built on the fringe of stormwater channels or directly 
opposite to stormwater outlets. Run-off in channels 
exacerbated by dumping of household refuse thereby 
impeding the flow of run-off causing water to rise and spill over 
much faster 

Rain leakage Rain water leaking through poorly constructed roofs, walls and 
doors 

 

8.3.3 Severity of Riverine Flooding from the Skaapkop River 

It was found that the total drainage area of Point A of the Skaapkop River was 

11.06 km² or 1106 ha. The total urban area of the drainage area of Point A of the 

river is 5.5 km² or 550 ha. This means that 49.72% of the drainage area is urban. 

             
3
 Dr. Holloway is acknowledged for this observation. 
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The total cultivated land of Point A of the river is 1.63 km² or 163 ha. This implies 

that 14.69% of the drainage area is cultivated. The total natural 

vegetation/environment of Point A of the river is 3.94 km² or 394 ha. In this 

respect 35.60% of the drainage area comprises natural vegetation. The soil type 

for the majority of the drainage area was found to be a C (sandy clay loam) soil 

type. Where slope is concerned, the average gradient (in meters) of the drainage 

area was found to be 1:25. The hydraulic length of the entire catchment of Point 

A is 4 000m. 

 

The 24-hour rainfall for a 100 year cycle rainfall event in George is 236.1mm 

(table 8.4). Figure 8.1 presents the summary of the output data for the 

hydrological modelling of the Skaapkop River catchment conditions under 

conditions of a 24-hour 100-year rainfall event. Figure 8.2 presents the 

hydrograph for a Type II 24-hour 100-year rainfall of the river. A Type II rainfall 

pattern characterises rainfall conditions experienced in George4. 

 

From figure 8.1 and 8.2, there was a lag time of 13.32 hours before the peak 

discharge. It was determined that the peak discharge generated a volume of 

184.8272 m³/s.  There was a lapse time of 3 hours before the peak discharge 

was experienced. In summary, this means that run-off in the Skaapkop River for 

a 100 year cycle 24-hour storm does not pose a major threat to residents of 

Thembalethu (Ward 12) because there is a reasonable lapse time of the peak 

discharge for such an event. Furthermore, the gradient of the slope near point A 

is quite steep where the average gradient is 1:21 and the steepest gradient being 

1:10. Consequently, the concern is not so much the actual run-off of the 

Skaapkop River to residents of Ward 12, Thembalethu but rather the overland 

run-off of rainwater flowing towards the Skaapkop River because of the steep 

slopes on which dwellings are built. This is consistent with documented accounts, 

             
4
 Agreed upon by Arthur Chapman, a hydrologist at the CSIR. 
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through fieldwork observations and household interviews, where no threat or 

damage from the actual Skaapkop River was observed or reported. The above 

results are typical for a small river with a small catchment. However significant 

damage from overland and tributary stream run-off were observed and reported.  

 

Figure 8.1 Summary of Catchment Data for Point A of Skaapkop River using HydroCAD 

Summary for Subcatchment 1S: Thembalethu (Ward 12)

Runoff = 184.8272 m³/s @ 13.32 hrs,  Volume= 1,935.997 Ml,  Depth>175 mm

Runoff by SCS TR-20 method, UH=SCS, Time Span= 5.00-20.00 hrs, dt= 0.05 hrs
Type II 24-hr  Rainfall=236 mm

Area (ha) CN Description

1,106.0000 86 <50% Grass cover, Poor, HSG C

1,106.0000 Pervious Area

Tc Length Slope Velocity Capacity Description
(min) (meters) (m/m) (m/sec) (m³/s)

118.5 4,000.0 0.0296 0.56 Lag/CN Method, 100 year  
 
 
Figure 8.2 Hydrograph of a 24-hour 100 year return period storm for the Skaapkop River 
using HydroCAD 

Runoff

Hydrograph

Time  (hours)

201918171615141312111098765

F
lo
w
  
(m

³/
s
)

200

190

180

170

160

150

140

130

120

110

100

90

80

70

60

50

40

30

20

10

0

Type II 24-hr

Rainfall=236 mm

Runoff Area=1,106.0000 ha

Runoff Volume=1,935.997 Ml

Runoff Depth>175 mm

Flow Length=4,000.0 m

Slope=0.0296 m/m

Tc=118.5 min

CN=86

184.8272 m³/s

 

 



 155 

8.3.4 Household Physical Adjustments to Flood Hazardscape 

For both RDP and informal dwellings, observed purposive and responsive 

adjustments may include adjustments made to the roof, wall/s and door/s of the 

dwelling in order to prevent rain leakage or seepage through the door. 

Adjustments may also include measures to prevent or reduce seepage, ponding, 

stormwater run-off, overland run-off, riverine flooding, and wetland flooding. 

Adjustments, (particularly responsive adjustments) were predominantly 

undertaken by individuals and occasionally by the municipality and seldom a 

community effort. In many cases, purposive adjustments require partial or 

complete assistance from skilled outsiders.  

 

Table 8.5 provides examples of adjustments to RDP dwellings and table 8.6 

provides examples of adjustments to informal dwellings. Annexure 17 and 18 

provide illustrative and photographic examples respectively of RDP dwelling 

purposive adjustments. Annexure 19 and 20 provides illustrative and 

photographic examples respectively of informal dwelling purposive adjustments. 

 

a) RDP dwelling physical adjustments 

It is evident from table 8.5 that purposive adjustments for RDP dwellers usually 

take the form of renovations or new installations to either part of or the entire 

dwelling. Responsive adjustments usually take the form of coping strategies, or 

impulsive responses to the impacts of flooding. Some responsive adjustments 

(e.g. carving a hole in the wall) may seem to be a contradicting approach that 

actually causes more damage to the dwelling.  

 

Annex 21 presents the RDP household adjustments based on the household 

interviews. Findings reflected in Annex 21 indicate that no RDP dwellings have 

extensive physical protection (HPAL-D) to their dwellings in relation to the flood 

hazardscape. Only 4% of RDP dwellings have adjustments that offer reliable 

protection (HPAL-C) against the flood hazardscape. Nearly a quarter of RDP 

dwellings have adjustments that offer reasonable protection (HPAL-B) to 
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Purposive Adjustments Responsive Adjustments Adjustment 
Focus Type Effectiveness Costs Type Effectiveness Costs 
Roof Leakage a) strengthen roof by 

replacing corrugated iron 
roofing with roof tiles 
b) install a ceiling 
 
c) proper construction 
 
d)fill nail holes with silicone 

a) very effective 
 
 
b) very effective 
 
c) very effective 
 
d) not very effective 

a) R26 000 
 
 
b) R3 000 
 
c)  original 
construction cost 
d) R400 

a) use wires to secure 
wood frames of roof 
 
 

a) prevents roof from 
being blown away by 
strong winds 
 
 

a) none 
 
 
 
 

Wall (including 
windows) Leakage 

a) plaster wall with sand & 
cement mix 
 
b) paint inside &/or outside 
walls with oil paint 
 
c) install new window frames  

a) limited effectiveness 
 
 
b) very effective 
 
 
c) very effective 

a) R610 to R1 
500 
 
b) R100 to R3 
500 
 
c) R300 for 
installation 

a) stuff clothes into wall 
and windows 
 
b) place black plastic 
bags in cracks in wall 
 
c) secure window 
frames with nails 
d) replace missing 
window panes with 
cardboard 
e) carve hole in wall to 
drain water out 

a) not effective –
constrained by 
absorptive capacity of 
the clothes 
b) limited effectiveness 
 
c) secures window 
 
d) prevents rainwater 
from entering 
e) drains out rainwater 
in house 

a) damage to 
clothes 
 
 
b) none 
 
 
c) unknown 
 
d) none 
 
e) damage to 
wall 

Door 
Leakage/Seepage 

a) paving around house a) limits water from 
entering through doors 

a) R600 a) stuff clothes & 
blankets around door 
 
b) place black plastic 
bags or newspaper at 
side of door 

a) not effective –
constrained by 
absorptive capacity of 
clothes & blankets 
b) limited effectiveness  

a) damage to 
clothes & 
blankets 
 
b) R18 for 
black bags 

Seepage a) original concrete 
foundation 
 
 
 
 
b) elevate concrete 
foundation & include plastic 
sheeting under foundation 
c) build steps to front door 
where foundation is elevated 

a) many houses 
experience seepage 
despite having 
foundation because of 
high water table or 
underground spring 
 
b) very effective 
 
c) very effective 
 

a) cost included 
in original 
construction 
 
 
 
b) R3 800 
 
 
c) R200 
 

   

Table 8.5 Examples of Adjustments to RDP Dwellings 
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d) dipping concrete floor 
built around some houses 
(Annex 17 and 18) 
 
e) vegetable garden 

d) very effective 
 
 
 
e) helps absorb water 

d) municipal 
costs 
 
 
e) R260 

Ponding a) grass or lawn on front 
property (Annex 18) 
 
b) pavings 
 
 
c) vegetable garden 
 
d) sloping concrete floor 
(Annex 17 and 18) 

a) reasonably effective 
 
 
b) reasonably effective 
 
 
c) helps absorb water 
 
d) very effective 

a) none to R50 
 
 
b) R600 
 
 
c) R260 
 
d) municipal 
costs 

a) dig informal gullies 
 
 
 
b) gravel and soil to 
level ground and fill 
holes/ditches  
c) sweep away pooled 
water with broom 
d) ensure yard remains 
clean so that rubbish 
does not impede run-off 

a) not very effective –
allows water to drain 
away to a certain extent 
 
b) not very effective 
 
 
c) only gets rid of water 
already present 
 
d) very effective 

a) none 
 
 
 
b) none to 
R415 
 
c) none 
 
 
d) none 

Stormwater run-off a) open channels a) effective according to 
the carrying capacity of 
channels (100mm/day) 

a) municipal 
costs 

   

Overland run-off a) garden & lawn 
 
 
 
b) paving in front of some 
properties 

a) reasonably effective 
–helps stop run-off from 
road from entering 
house 
 
b) very effective 

a) none to R50 
 
 
 
 
b) municipal 
costs 

a) dig informal gullies 
 
 
 
 
b) trench around house  

a) reasonably effective 
–allows water to drain 
away to a certain extent 
 
 
b) effective according to 
capacity of trenches 

a) none 
 
 
 
 
b) municipal 
costs  
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Purposive Adjustments Responsive Adjustments Adjustment 
Focus Type Effectiveness Costs              Type Effectiveness Costs               

Roof Leakage a) layer roof with ceiling 
board 
 
b) secure construction of 
roof built from corrugated 
iron and plastic sheets 
(Annex 20) 
 
c) build wooden ceiling 
with off-cut wood 
 
d) synthetic material 
covering (similar to 
sandpaper)  

a) helps a little 
 
 
b) very effective 
 
 
 
 
c) effective 
 
 
d) very effective 

a) R150 
 
 
b) included in 
the cost of 
construction 
 
 
c) none –off-
cut wood 
from work 
 
d) R15-25/m 
(R150 total 
costs) 

a) place putty around 
nail holes 
b) place plastic 
sheets over roof  
 
c) replace corrugated 
iron roofing 
 
d) buckets to collect 
rainwater 
 
e) seal plastic of roof 
with glue 
f) seal holes in roof 
with silicone 

a) not effective 
 
b) helps a little 
 
 
 
c) helps a bit 
 
d) impulsive 
response to cope 
with existing problem 
e) not very effective 
 
f) helps a bit 

a) unknown 
 
b) R100/m & 
municipality 
provides during 
storms 
c) 1 Х 3m sheet 
= R140 
 
d) none 
 
e) R21 for glue 
 
f) R90 - R150 

Wall Leakage a) paint exterior wall with 
black oil paint 
 
b) install proper window 
frames (Annex 20) 

a) protects the wood 
from quick 
deterioration 
 
b) very effective 

a) R90/ 5 litre 
can  
 
b) included in 
the cost of 
construction 

a) layer the inside 
walls with cardboard 
&/or plastic sheets 
 
b) remove lower 
planks or carve hole 
to drain out water 

a) helps a little 
 
 
 
b) drains rain 
collected water out of 
dwelling 

a) R50 – R100 
 
 
 
b) damage to 
wall 

Door 
Leakage/Seepage 

a) install proper door and 
door frame (Annex 20) 

a) water can’t seep in a) included in 
costs of 
construction 
of house 

a) metal frame 
mounted on top or 
bottom of roof to 
prevent water 
entering underneath 
(Annex 19) 

a) effective in 
preventing rainwater 
from roof entering 
from underneath door 

a) scrap metal 
used –no costs 
involved 

Seepage a) place corrugated iron 
sheets into the ground on 
the outside of the 
dwelling and securing this 
with sand (Annex 20) 
b) build concrete  floor  
(Annex 20) 

a) very effective 
 
 
 
 
b) helps stop water 
from seeping 

a) R30/sheet 
 
 
 
b) R60 for 
cement and 
sand 

a) mop up 
 
 
 
b) excavate a chunk 
of earth around 
house (Annex 20) 

a) impulsive 
response to cope 
with existing problem 
 
b) helps a bit 
 
 

a) none 
 
 
 
b) none 
 
 

Table 8.6 Examples of Adjustments to Informal Dwellings 
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c) build dwelling on stilts 
(Annex 19) 
 
 
d) paved pathway 
through front yard (Annex 
20) 

c) very effective if 
built correctly & if 
water level does not 
reach height of 
elevation 
d) very effective 

c) ± R300 
 
 
 
d) included in 
construction 
costs 

 
c) place gravel on the 
floor inside the house 
 
d) dig trench around 
house (Annex 19) 

 
c) not effective 
 
 
d) effective only until 
the point when trench 
gets filled with water 

 
c) R150/load 
 
 
d) none 

Ponding a) paved pathway 
through front yard (Annex 
20) 
 
b) garden &/ or lawn 
(Annex 20) 

a) very effective 
 
 
b) very effective 

a) included in 
construction 
costs 
b) none 

a) dig informal gullies 
 
 
b) elevate ground 
with sand/soil/gravel 
c) place concrete 
slabs outside the 
entrance to dwelling 

a) helps reduce 
ponding 
 
b) helps reduce 
ponding 
c) allows to walk 
safely in and out of 
dwelling 

a) none 
 
 
b) none 
 
c) received for 
free through 
contacts 

Stormwater run-off a) dwelling built on stilts a) very effective a) ± R300 a) dig trench with 
front loader 

a) helps divert water a) municipal 
costs 

Overland run-off a) build low levee in front 
of house using gravel 
 
b) paving in front yard 
(Annex 20) 
 
c) dwelling built on stilts 

a) helps a bit 
 
 
b) very effective 
 
 
c) very effective 

a) none 
 
 
b) included in 
construction 
costs 
c) ± R300 

a) dig informal gullies 
 
b) dig trench around 
house (Annex 19) 

a) helps divert water 
 
b) helps prevent 
water from entering 
house until the point 
when the trench gets 
filled with water 

a) none 
 
b) none 

Riverine flooding a) dwelling built on stilts a) very effective a) ± R300 a) place gravel right 
around dwelling 
 
b) dig informal gullies 
 
c) dig trench around 
house (Annex 19) 

a) not sure –river 
hasn’t reached that 
far 
b) not easy for water 
to reach house 
c) not easy for water 
to reach house 

a) none 
 
 
b) none 
 
 
c) none 

Wetland flooding a) dwelling built on stilts a) very effective a) ± R300 a) dig informal gullies 
 
b) dig trench around 
house (Annex 19) 

a) not easy for water 
to reach house 
b) not easy for water 
to reach house 

a) none 
 
b) none 
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the flood hazardscape. The majority (72%) of RDP dwellings demonstrate 

adjustments that offer limited protection (HPAL-A) against the flood hazardscape. 

 

Annex 22 compares monthly household income and average savings against the 

level of adjustments for RDP dwellers. The average savings were calculated by 

subtracting estimated monthly household expenses from monthly household 

income. However, the savings indicated here do not accurately reflect what 

households save per month as these findings were not consistent with responses 

to a separate question specifically concerning monthly savings. Respondents 

were not sure and provided guesstimates, and this is indicated by large 

discrepancies in the answers provided compared to stated household income 

and expenditure. It was therefore decided to independently calculate the savings 

from the stated household income and expenditure. 

 

Annex 22 indicates some consistency with RDP household monthly incomes and 

the level of adjustments undertaken. For example households with an HPAL-A  

have the lowest average income. However the average household income for 

households with an HPAL-C is marginally lower than that of households with an 

HPAL-B. The levels of household monthly savings indicate some consistency 

with the level of adjustments. For example households with an HPAL-C have the 

lowest monthly savings. This could be explained by higher levels of household 

expenditure to maintain the high level of adjustment. However, this may be 

disputed as an HPAL-C only represents 4% of households. Furthermore, 

households with an HPAL-A have lower savings than households with an HPAL-

B. It appears therefore, that households with higher savings have more money to 

invest in better adjustments. Uncertainty regarding the relationship of household 

financial capital to adjustment levels requires that the other household capitals 

(physical, human and social) should also be considered.   

 

Household number 4 provides a good example of the complications of 

interpreting household financial capital in relation to household adjustment levels. 
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This is the dwelling of a ward councillor, whose house is currently undergoing 

complete renovations and extensions and for this reason only scored an HPAL-B 

despite having the highest income level.  

 

Annex 23 indicates that the capacity to which RDP households are able to tap 

into purposive adjustments depends on their financial, human and social capital. 

For example, not all RDP dwellers received the dipping concrete floor built by the 

municipality. Those who were not recipients of the dipping floor were either not 

aware that the municipality was undertaking such a project or they were not 

present during the day (because of work) when municipal workers were present 

to build these dipping concrete floors. Furthermore, some of those who were 

recipients had actively ensured that they received the adjustment. However, 

many households were passive recipients of the particular adjustment and in 

most cases were not aware of its purpose. This was illustrated in interviews 

where households who had received the particular adjustment did not point it out 

as an adjustment to the flood hazardscape until the researcher brought it to their 

attention.  

 

b) Informal dwelling physical adjustments 

It is evident from table 8.6 that purposive adjustments for informal dwellers 

usually took the form of innovative strategies, utilising basic resources in the 

most appropriate and robust manner. The majority of informal dwellers, however, 

only employed responsive adjustments, which also took the form of coping 

strategies as impulsive responses to the flood hazardscape. Adjustments 

provided by the municipality were usually ad hoc responses to the floods such as 

the provision of black plastic sheets (gumplastiek) for roofing. Purposive 

adjustments to informal dwellers provided by the municipality involved isolated 

instances of reconstruction of the dwelling. Adjustments by the community 

usually involved neighbours helping each other to implement some of the 

responsive strategies listed in table 8.6.   
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Annex 24 presents the informal household adjustments based on household 

interviews. Annex 24 indicates that no informal dwellings had an HPAL-C. The 

adjustment level with the lowest proportion for informal dwellings (4% of those 

interviewed) includes an HPAL-D. The second largest proportion (32%) of 

households had an HPAL-B. The majority of households (72%) had an HPAL-A 

with limited protection against the flood hazardscape. 

 

Annex 25 compares the monthly household income and average savings against 

the level of adjustments for informal households. Similar to RDP households, 

there is some consistency between household income and savings level and the 

level of adjustments undertaken. For example households with an HPAL-B had 

higher average incomes and savings than households with an HPAL-A. 

However, a discrepancy was noted in relation to households reflecting an HPAL-

D and who had the lowest average income and savings. This therefore further 

justifies the need for considering all the forms of household capital in relation to 

adjustment levels. 

 

Annex 26 indicates that the capacity of informal households to employ purposive 

adjustments is not really an issue of financial capital but rather around human 

and social capital, because the materials used in informal dwelling purposive 

adjustments are inexpensive. It is therefore more relative to the ability of 

households to think creatively on how to maximise adjustments to the flood 

hazardscape given their poor circumstances, and on the social network of 

households in securing certain building materials, tools (e.g. spade and wheel 

barrow), and skilled assistance in construction or shared innovative ideas. 

Sometimes a household member would have an innovative idea on how best to 

adjust the dwelling to the flood hazardscape but was constrained by a lack of 

financial resources and time. For example, to prevent seepage one particular 

respondent wanted to build a ‘box’ around his dwelling filling this with concrete 

(Annex 27). The box, 400mm wide, would be constructed from wood or zinc 

plates. He further planned to sink 200mm into the ground. In this way the box 
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would prevent water from seeping into the dwelling. The respondent could not 

however implement this idea due to insufficient financial resources being 

unemployed having recently lost his job due to chronic illness.   

 

8.3.5 Residual Flood Hazardscape Intensity for Individual Dwellings 

Table 8.7 presents the residual flood hazardscape intensity experienced by RDP 

dwellers for a 50-year, 75-year and 100-year cycle flood. Table 8.8 presents the 

same for informal dwellers.  

 

Table 8.7 Residual Flood Intensity for 50-year, 75-year and 100-year Flood Experienced by 
RDP Dwellings 

Projected Residual Flood Intensity House 
Number 50-Year Intensity  

Level 
75-Year Intensity 

Level 
100-Year Intensity 

Level 

1 44.77 % 45-Year 67.15 % 67-Year 89.54 % 90-Year 

2 44.77 % 45-Year 67.15 % 67-Year 89.54 % 90-Year 

3 44.77 % 45-Year 67.15 % 67-Year 89.54 % 90-Year 

4 33.25 % 33-Year 49.87 % 50-Year 66.50 % 67-Year 

5 43.30 % 43-Year 64.95 % 65-Year 86.60 % 87-Year 

6 45.42% 45-Year 68.14 % 68-Year 90.85 % 91-Year 

7 35.78 % 35-Year 53.68 % 54-Year 71.57 % 72-Year 

8 38.07 % 38-Year 57.10 % 57-Year 76.14 % 76-Year 

9 42.73 % 43-Year 64.10 % 64-Year 85.47 % 85-Year 

10 38.07 % 38-Year 57.10 % 57-Year 76.14 % 76-Year 

11 40.11 % 40-Year 60.16 % 60-Year 80.22 % 80-Year 

12 36.45 % 36-Year 54.67 % 55-Year 72.90 % 73-Year 

13 37.26 % 37-Year 55.90 % 56-Year 74.53 % 75-Year 

14 29.01 % 29-Year 43.65 % 44-Year 58.02 % 58-Year 

15 46.21 % 46-Year 69.31 % 69-Year 92.42 % 92-Year 

16 38.34 % 38-Year 51.69 % 52-Year 76.69 % 77-Year 

17 38.89 % 39-Year 58.33 % 58-Year 77.78 % 78-Year 

18 42.18 % 42-Year 63.27 % 63-Year 84.36 % 84-Year 

19 45.26 % 45-Year 67.89 % 68-Year 90.52 % 91-Year 

20 50 % 50-Year 75 % 75-Year 100 % 100-Year 

21 29.22 % 29-Year 43.83 % 44-Year 58.44 % 58-Year 

22 17.90 % 18-Year 26.85 % 27-Year 35.80 % 36-Year 

23 40.55 % 41-Year 60.83 % 61-Year 81.11 % 81-Year 

24 38.27 % 38-Year 57.40 % 57-Year 76.54 % 77-Year 

25 29.83 % 30-Year 44.75 % 45-Year 59.67 % 60-Year 

 

 

 

 

 



 164 

Table 8.8 Residual Flood Intensity for 50-year, 75-year and 100-year Flood Experienced by 
Informal Dwellings 

Projected Residual Flood Intensity House 
Number 50-Year Intensity  

Level 
75-Year Intensity 

Level 
100-Year Intensity 

Level 

1 45.60 % 46-Year 68.40 % 68-Year 91.20 % 91-Year 

2 35.50 % 36-Year 53.26 % 53-Year 71.01 % 71-Year 

3 50 % 50-Year 75 % 75-Year 100 % 100-Year 

4 34.80 % 35-Year 52.21 % 52-Year 69.61 % 70-Year 

5 40.19 % 40-Year 60.29 % 60-Year 80.39 % 80-Year 

6 44.09 % 44-Year 66.14 % 66-Year 88.19 % 88-Year 

7 36.34 % 36-Year 54.52 % 55-Year 72.69 % 73-Year 

8 35.18 % 35-Year 52.78 % 53-Year 70.37 % 70-Year 

9 43.21 % 43-Year 64.81 % 65-Year 86.42 % 86-Year 

10 30.06 % 30-Year 45.10 % 45-Year 60.13 % 60-Year 

11 31.37 % 31-Year 47.06 % 47-Year 62.75 % 63-Year 

12 43.30 % 43-Year 64.95 % 65-Year 86.60 % 87-Year 

13 3.92 % 4-Year 5.88 % 6-Year 7.84 % 8-Year 

14 30.10 % 30-Year 45.14 % 45-Year 60.19 % 60-Year 

15 43.05 % 43-Year 64.58 % 65-Year 86.11 % 86-Year 

16 37.74% 38-Year 56.92 % 57-Year 75.49 % 75-Year 

17 47.71% 48-Year 71.56 % 72-Year 95.42 % 95-Year 

18 40.36 % 40-Year 60.54 % 61-Year 80.72 % 81-Year 

19 33.47 % 33-Year 50.20 % 50-Year 66.94 % 67-Year 

20 43.21 % 43-Year 64.81 % 65-Year 86.42 % 86-Year 

21 43.95 % 44-Year 65.93 % 66-Year 87.91 % 88-Year 

22 44.45 % 44-Year 66.67 % 67-Year 88.89 % 89-Year 

23 38.21 % 38-Year 57.31 % 57-Year 76.42 % 76-Year 

24 37.42 % 37-Year 56.13 % 56-Year 74.84 % 75-Year 

25 41.01 % 41-Year 61.52 % 62-Year 82.03 % 82-Year 

 

Tables 8.7 and 8.8 indicate that the residual flood intensity of a 50-year, 75-year and 

100-year cycle flood will be determined by the level of adjustments undertaken by a 

household. In this way the respective flood cycle (or rainfall event) is absorbed by 

the level of physical adjustments undertaken. For example for a 100-year return 

period of a 6-day rainfall duration the rainfall intensity is 363.9mm (table 8.2). Should 

a household have undertaken 25% adjustments against the hazardscape (e.g. 

household number 13 in Annex 21) then the 100-year event would be experienced 

as a 75-year event by the respective household. Thus only 332.8mm (the 6-day 

rainfall intensity of a 75-year return period – table 8.2) of the 100-year event will 

negatively affect this specific household.  

 

The extent to which adjustments reduce the intensity of the flood hazardscape 

significantly reflects the extent to which respective households sustained impacts 
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from the three events. A more detailed comparative analysis of damage sustained 

by individual households from the sample interviews is necessary to extrapolate the 

accuracy of physical adjustments to reduce the flood hazardscape intensity. This 

was beyond the scope of the third leg of interviews. 

 

8.4 Flood Vulnerability and Vulnerability Adjustments Analysis in Thembalethu 

This section presents the flood vulnerability and vulnerability adjustment analysis of 

RDP and informal dwelling households in Thembalethu followed by the residual 

flood vulnerability. 

 

8.4.1 Flood Vulnerability Analysis 

The flood vulnerability analysis considers the physical exposure and livelihoods 

capitals of both RDP and informal households.  

 

8.4.1.1 Household physical exposure 

Annex 28 presents the physical exposure of RDP households in Thembalethu. 

Annex 29 presents the same for informal households. The findings from Annex 

28 and 29, summarised in table 8.9 below, suggest that in relation to physical 

exposure to flood risk, informal households are far more vulnerable than RDP 

households.  

 

Table 8.9 Household Physical Exposure to Flood Hazardscape in Thembalethu 

Level of Exposure RDP Households Informal Households Total 

0% 4% 0% 2% 

1 – 25%  40% 4% 22% 

26 – 50% 56% 16% 36% 

51 – 75% 0% 64% 32% 

76 – 100% 0% 16% 8% 

 

 

8.4.1.2 Household livelihood capitals 

The vulnerability excluding the vulnerability adjustments of households is 

presented in Annex 30 for RDP households and Annex 31 for informal 

households. These findings, excluding the physical exposure column of both 

tables, are summarised in table 8.10 which reflects the relative contribution of 
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household livelihoods to household flood vulnerability. Table 8.10 suggest that on 

average informal households are marginally poorer than those in RDP 

households making them more vulnerable than RDP households. 

 

Table 8.10 Contribution of Household Livelihood Capitals to Household Flood Vulnerability 
of Thembalethu Households 

Level of 
Contribution 

RDP Households Informal Households Total 

1 – 25% 32% 4% 18% 

26 – 50% 68% 76% 72% 

51 – 75% 0% 20% 10% 

76 – 100% 0% 0% 0% 

 

The livelihoods of each household are made up by its physical, human, financial 

and social capital. The contribution of each of these capitals is discussed below. 

 

a) Physical capital 

Annex 32 presents the physical capital of RDP households in Thembalethu. 

Annex 33 presents the same for informal households. The findings from Annex 

32 and 33 are summarised in table 8.11 which reflects the importance of physical 

capital in the overall households’ livelihoods contribution to flood vulnerability. 

Table 8.11 suggest that where physical capital is concerned, informal households 

are worse off than RDP households. 

 

Table 8.11 Contribution of Physical Capital in severing Households’ Livelihoods 
Contribution to Flood Vulnerability 

Level of 
Contribution 

RDP Households Informal Households Total 

-1% and below  52% 0% 26% 

0% 0% 4% 2% 

1 – 25% 28% 4% 16% 

26 – 50% 20% 52% 36% 

51 – 75% 0% 24% 12% 

76 – 100% 0% 16% 8% 

 
 

b) Human capital 

Annex 34 presents the human capital of RDP households in Thembalethu. Annex 

35 presents the same for informal households. The findings from Annex 34 and 

35 are summarised in table 8.12 which reflects the importance of human capital 
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in the overall households’ livelihoods contribution to flood vulnerability. Table 

8.12 suggest that RDP and informal households are made vulnerable to almost 

the same degree by their human capital, with RDP households being slightly 

worst off than informal households.  

 

Table 8.12 Contribution of Human Capital in severing Households’ Livelihoods 
Contribution to Flood Vulnerability 

Level of 
Contribution 

RDP Households Informal Households Total 

1 – 25% 4% 12% 8% 

26 – 50% 76% 72% 74% 

51 – 75% 0% 0% 0% 

76 – 100% 20% 16% 18% 

 

c) Financial capital 

Annex 36 presents the financial capital of RDP households in Thembalethu. 

Annex 37 presents the same for informal households. The findings from Annex 

36 and 37 are summarised in table 8.13 which reflects the importance of financial 

capital in severing the overall households’ livelihoods contribution to flood 

vulnerability. Table 8.13 suggest that RDP and informal households are made 

vulnerable to almost the same degree by their financial capital, with informal 

households slightly worst off than RDP households. 

 

Table 8.13 Contribution of Financial Capital in severing Households’ Livelihoods 
Contribution to Flood Vulnerability 

Level of 
Contribution 

RDP Households Informal Households Total 

-1% and below 4% 0% 2% 

1 – 25% 24% 24% 24% 

26 – 50% 24% 44% 34% 

51 – 75% 48% 28% 38% 

76 – 100% 0% 4% 2% 

 

d) Social capital 

Annex 38 presents the social capital of RDP households in Thembalethu. Annex 

39 presents the same for informal households. The findings from Annex 38 and 

39 are summarised in table 8.14 which reflects the importance of social capital in 

adding to the overall households’ livelihoods contribution to flood vulnerability. 
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Table 8.14 suggest that in terms of social capital RDP households are far better 

off than informal households, where over half (68%) of RDP households’ social 

capital does not contribute to vulnerability compared to only 16% of informal 

households.  

 

Table 8.14 Contribution of Social Capital in severing Households’ Livelihoods Contribution 
to Flood Vulnerability  

Level of 
Contribution 

RDP Households Informal Households Total 

-1% and below 40% 12% 26% 

0% 28% 4% 16% 

1 – 25% 28% 44% 36% 

26 – 50% 4% 40% 22% 

 

8.4.1.3 Household Flood Vulnerability Pre-Adjustments 

From Annex 40 and 41 the following can be observed with regards to 

households’ flood vulnerability in Thembalethu that excludes the adjustments of 

households. An HFVL-A is held by 20% of households. This comprises 36% of 

RDP households and only 4% of informal households. These households have 

low flood vulnerability even prior to vulnerability adjustments. The majority of 

households (66%) have an HFVL-B, representing the majority of both RDP (64%) 

and informal (68%) households. These households have medium flood 

vulnerability.  Only 14% of households have an HFVL-C, representing 0% of 

RDP households and the second largest proportion (28%) of informal 

households. These households have high flood vulnerability. No households 

have an HFVL-D. It is evident that informal households are more vulnerable to 

flood risk than RDP households without any flood vulnerability adjustments. 

 

8.4.2 Flood Vulnerability Adjustments 

In general, flood vulnerability adjustments were lacking among RDP and informal 

dwellers. Only one individual (the councillor) was aware of the relevant disaster 

management act. Where the existence of any adjustments was reported, these 

were more general social measures not specific to flood risk. For example 

community rules and regulations were more generally related to issues such as 

curbing uncontrolled drunken behaviour. However, rules more specifically applied 
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to flood risk included prevention of dumping of both household waste and grey 

water.  

 

Special measures to protect the most vulnerable existed in some households and 

at community and municipal levels. At the household level, such measures 

included extra parental caution, for example “keeping an eye” so that children 

would not “wander off”. Households with disabled members also reportedly gave 

special attention to these individuals. Certain households also ensured that 

elderly household members always had someone (including neighbours) nearby 

to watch over them. Although one household claimed to have a preparedness 

plan, households generally did not show many signs of readiness for flood 

preparedness and response except for household coping strategies in a flood 

event and associated evacuations.  

 

At the community level, measures included having day care centres for children 

whose parents work during the day as well as weekly soup kitchens for children. 

There was also mention of a weekly soup kitchen for pensioners. Community 

members also always watch over children playing in the streets should any 

strangers wander in the neighbourhood. Young men would assist elderly 

neighbours on physical adjustments to cope with floods (e.g. digging of trenches) 

or to recover from flood damage (e.g. reconstruction of damaged parts of 

informal dwellings). However, the community had essentially no flood 

preparedness plan. Despite this, it is clear that a number of informal, largely 

unrecognised measures were in place.  

 

At the municipal level, measures included predominantly those of emergency 

services such as the police. The police for example have special trauma units 

that deal with victimised women and children. The Disaster Manager for George 

indicated that they had a flood preparedness and response plan. However the 

Disaster Manager was unable to locate a copy of the plan which is simply a 

contact and procedural list. 
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Annex 42 presents the vulnerability adjustments of RDP dwelling households in 

Thembalethu. Annex 43 presents the same of informal dwelling households. The 

findings from Annex 42 and 43 are summarised in table 8.15 which reflects the 

household flood vulnerability adjustment levels.  

 

Table 8.15 indicate that informal households have much higher vulnerability 

adjustments than RDP households. This could perhaps be explained by the 

characteristic crowded and poor conditions that force informal households to 

create social mechanisms to mediate these conditions, resulting in more social 

structures in place among informal households than RDP households. 

 

Table 8.15 Household Flood Vulnerability Adjustment Levels in Thembalethu 

Flood Vulnerability 
Level 

RDP Households Informal Households Total 

HFVAL-A 72% 64% 68% 

HFVAL-B 24% 20% 22% 

HFVAL-C 4% 12% 8% 

HFVAL-D 0% 4% 2% 

 

8.4.3 Residual Household Flood Vulnerability Levels 

Table 8.16 presents the residual household flood vulnerability levels of RDP 

households in Thembalethu. Table 8.17 presents the same for informal 

households.  

 

From table 8.16 and 8.17 the following can be observed with regards to the 

residual household flood vulnerability levels. The second largest proportion 

(34%) of households has an HFVL-A. This constitutes the majority (52%) of RDP 

households compared to only 16% of informal households. The majority (58%) of 

households have an HFVL-B. This constitutes 48% of RDP households 

compared to the majority (68%) of informal households. Only 8% of households 

have an HFVL-C. This constitutes 16% of informal households compared to no 

RDP households. No households have an HFVL-D. In summary RDP 

households tend to have a lower vulnerability level than informal households. 
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Table 8.16 Residual Household Flood Vulnerability Levels for RDP dwelling households in 
Thembalethu in Percentage 

Household 
Number 

Flood 
Vulnerability 
(%) 

Flood 
Vulnerability 
Adjustment (%) 

Residual Flood 
Vulnerability 
(%) 

Residual Flood 
Vulnerability 
Level 

1 36.67% 32% 24.94% HFVL-A 
2 34.22% 34% 22.59% HFVL-A 

3 22.89% 74.40% 5.41% HFVL-A 
4 8.22% 46.80% 4.37%% HFVL-A 
5 22.44% 0% 22.44% HFVL-A 

6 24.67% 0% 24.67% HFVL-A 
7 10.44% 7.20% 9.69% HFVL-A 
8 14.22% 40% 8.53% HFVL-A 

9 34.44% 2% 33.75% HFVL-B 
10 21.78% 41.20% 12.81% HFVL-A 
11 11.56% 0% 11.56% HFVL-A 

12 39.78% 2.80% 38.67% HFVL-B 
13 43.56% 2% 42.69% HFVL-B 
14 34.44% 1.6% 33.89% HFVL-B 

15 42.67% 2% 41.82% HFVL-B 
16 30% 4% 28.80% HFVL-B 
17 35.33% 1.6% 34.76% HFVL-B 

18 25.56% 25.20% 19.12% HFVL-A 
19 41.33% 0.80% 41% HFVL-B 
20 31.33% 0% 31.33% HFVL-B 

21 41.11% 29.60% 29.94% HFVL-B 
22 32.44% 22% 25.30% HFVL-A 
23 24.89% 8% 22.90% HFVL-A 

24 28.67% 1.6% 28.21% HFVL-B 
25 33.56% 0% 33.56% HFVL-B 
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Table 8.17 Residual Household Flood Vulnerability Levels for Informal dwelling 
households in Thembalethu in Percentage 

Household 
Number 

Flood 
Vulnerability 
(%) 

Flood 
Vulnerability 
Adjustment (%) 

Residual Flood 
Vulnerability 
(%) 

Residual Flood 
Vulnerability 
Level 

1 56.44% 64.80% 19.87% HFVL-A 
2 37.56% 2.80% 36.51% HFVL-B 

3 37.11% 0% 37.11% HFVL-B 
4 46.44% 4% 44.58% HFVL-B 
5 51.56% 0% 51.56% HFVL-B 

6 36.89% 3.60% 35.57% HFVL-B 
7 57.56% 2% 56.41% HFVL-C 
8 49.78% 30% 34.85% HFVL-B 

9 60.67% 0% 60.67% HFVL-C 
10 41.11% 28% 29.60% HFVL-B 
11 56.89% 69.60% 17.29% HFVL-A 

12 43.11% 21.60% 33.80% HFVL-B 
13 24.89% 90.80% 2.29% HFVL-A 
14 48.22% 32.80% 32.40% HFVL-B 

15 50.44% 6% 47.42% HFVL-B 
16 48.89% 28% 35.20% HFVL-B 
17 56% 6.40% 52.42% HFVL-C 

18 43.78% 60.40% 17.34% HFVL-A 
19 50.44% 0% 50.44% HFVL-B 
20 44.67% 20% 35.74% HFVL-B 

21 41.56% 0% 41.56% HFVL-B 
22 63.33% 0% 63.33% HFVL-C 
23 49.11% 33.60% 32.61% HFVL-B 

24 44% 11.20% 39.07% HFVL-B 
25 41.11% 2% 40.29% HFVL-B 

 

8.5 Flood Risk in Thembalethu 

Table 8.18 presents the flood risk levels of RDP households in Thembalethu. 

Table 8.19 presents the same for informal households. The flood risk percentage 

in tables 8.18 and 8.19 should be read as follows: “A 100-year cycle flood will 

probably have an impact of 22.33% on the overall livelihood and infrastructure of 

household number 1 (from table 8.18). Since this constitutes a level B risk, 

household number 1 can expect minor interruptions to infrastructure, assets, 

possessions and daily routine.”  

 

Map 8.1 presents the level of risk for a 50-year cycle flood of the RDP and 

informal households, assessed from the household interviews in Thembalethu. 

Map 8.2 presents the same for a 75-year cycle flood and map 8.3 presents a 

100-year cycle flood. Due to difficulties with the colour grading within the GIS 
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software, informal dwellings with risks between 0 to 0.99% were not reflected on 

the maps. Figure 8.3 contains the legend for the three maps. The flood risk maps 

only reflect households interviewed in Thembalethu.  

 
Table 8.18 Flood Risk Level of RDP Dwelling Households in Thembalethu for a 50-, 75- and 
100-year Rainfall Event 

50-Year Cycle 75-Year Cycle 100-Year Cycle Household 
Number Risk 

Percentage 
Risk Level Risk 

Percentage 
Risk Level Risk 

Percentage 
Risk Level 

1 11.17% B 16.74% B 22.33% B 
2 10.11% B 15.17% B 20.23% B 
3 2.42% B 3.63% B 4.84% B 

4 1.45% B 2.18% B 2.91% B 
5 9.72% B 14.57% B 19.43% B 
6 11.21% B 16.81% B 22.41% B 

7 3.47% B 5.20% B 6.94% B 
8 3.25% B 4.87% B 6.49% B 
9 14.42% B 21.63% B 28.85% C 

10 4.88% B 7.31% B 9.75% B 
11 4.64% B 6.95% B 9.27% B 
12 14.10% B 21.14% B 28.19% C 

13 15.91% B 23.86% B 31.82% C 
14 9.83% B 14.79% B 19.66% B 
15 19.33% B 28.99% C 38.65% C 

16 11.04% B 14.89% B 22.09% B 
17 13.52% B 20.28% B 27.04% C 
18 8.06% B 12.10% B 16.13% B 

19 18.56% B 27.83% C 37.11% C 
20 15.67% B 23.50% B 31.33% C 
21 8.75% B 13.12% B 17.50% B 

22 4.53% B 6.79% B 9.06% B 
23 9.29% B 13.93% B 18.57% B 
24 10.80% B 16.19% B 21.59% B 

25 10.01% B 15.01% B 20.03% B 
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Table 8.19 Flood Risk Level of Informal Dwelling Households in Thembalethu for a 50-, 75- 
and 100-year Rainfall Event 

50-Year Cycle 75-Year Cycle 100-Year Cycle Household 
Number Risk 

Percentage 
Risk Level Risk 

Percentage 
Risk Level Risk 

Percentage 
Risk Level 

1 9.06% B 13.59% B 18.12% B 
2 12.96% B 19.45% B 25.93% B 

3 18.55% B 27.83% C 37.11% C 
4 15.51% B 23.28% B 31.03% C 
5 20.72% B 31.09% C 41.45% C 

6 15.68% B 23.53% B 31.37% C 
7 20.50% B 30.75% C 41% C 
8 12.26% B 18.39% B 24.52% B 

9 26.22% C 39.32% C 52.43% C 
10 8.90% B 13.35% B 17.80% B 
11 5.42% B 8.14% B 10.85% B 

12 14.64% B 21.95% B 29.27% C 
13 0.11% A 0.17% A 0.23% A 
14 9.75% B 14.63% B 19.50% B 

15 20.41% B 30.62% C 40.83% C 
16 13.28% B 20.03% B 26.57% C 
17 25% B 37.51% C 50.02% C 

18 7% B 10.50% B 14% B 
19 16.88% B 25.32% B 33.76% C 
20 15.44% B 23.16% B 30.89% C 

21 18.27% B 27.40% C 36.54% C 
22 28.15% C 42.22% C 56.29% D 
23 12.46% B 18.69% B 24.92% B 

24 14.62% B 21.93% B 29.24% C 
25 16.52% B 24.79% B 33.05% C 
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Figure 8.3 Legends for Flood Risk Maps 8.1, 8.2 and 8.3 
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Map 8.1                          Flood Risk Map of 

Thembalethu (expressed as %) 



 177 

 
Map 8.2                         Flood Risk Map of 

Thembalethu (expressed as %) 
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Map 8.3                          Flood Risk Map  
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Tables 8.18 and 8.19 indicate that for both RDP and informal households the 

flood risk levels are relatively low for a 50-year, 75-year and 100-year cycle flood. 

The tables further reflect that as the flood cycle increases, the flood risk levels for 

both RDP and informal households would increase. However flood risk levels for 

informal households tend to be higher than that of RDP households.  

 

Map 8.1 indicates that where a 50-year cycle flood is concerned most 

households with a Level B risk are dispersed across ward 12, Thembalethu. 

Likewise, Map 8.2 indicates that where a 75-year cycle flood is concerned most 

households with a Level B risk are dispersed across ward 12, Thembalethu. 

Where a 100-year cycle flood is concerned, Map 8.3 indicates that all of the 

households with a Level D risk are located along relatively steep sloping valleys 

of tributary streams of the Skaapkop River. 

 

8.6 Summary 

The findings presented indicate that Thembalethu has a realised risk of 

experiencing a 50-year, 75-year and 100-year cycle floods. However, despite 

experiencing a 100-year cycle flood, the settlement is not seriously at-risk to 

riverine flooding. Instead, the flood hazardscape in Thembalethu takes on 

various localised forms that are cumulatively experienced by individual 

households. Further, residents undertake purposive and responsive physical 

adjustments that assist in absorbing the intensity of the flood hazardscape. 

Purposive adjustments differ between formal and informal dwellers and 

implementing such adjustments depends on the livelihoods capacity of both 

formal and informal dwellers. Consequently, the level of household physical 

adjustments will determine the intensity of the residual flood hazardscape 

intensity. 

 

The findings further confirm that households become vulnerable to the flood 

hazardscape due to their physical exposure and various livelihood capitals. In 

general informal dwellers are slightly more vulnerable to the flood hazardscape 
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than formal dwellers. This is due to the slightly poorer livelihoods of informal 

dwellers. In general both formal and informal dwellers undertook limited flood 

vulnerability adjustments. However, informal dwellers undertook slightly higher 

flood vulnerability adjustments than formal dwellers. This was due to informal 

dwellers being forced, because of poor and crowded living conditions, to adopt 

social measures that enable them to live together.  

 

Finally, the findings also indicate that in general, the flood risk of both formal and 

informal dwellers is not that high, even for a 100-year flood event. However, 

informal dwellers have a slightly higher flood risk than formal dwellers. The above 

are consistent with the documented losses from the SIA report. 

 

 

 

 

 

 

 


