
























































































































































































































































































































































































































radar and satellite transmitted data, human response has proved 

to be unpredictable. 

The establishment of a central Flood Control Office in the 

Directorat~ of Hydrology at the Head Off ice in Pretoria during 

1987 has been a step in the direction of a co-ordinated warning 

and information system operated by d central government 

institution in South Africa. The Office supplies flood 

information to joint operation centres, the media, local 

authorities and other bodies. It processes flood information, 

makes flood forecasts and releases warnings. 

At a local level, warnings of floods are issued to riparian water 

users downstream of dams controlled by officials of the 

Department of Water Affairs. Urban settlements threatened by 

floods mostly rely on Civil Defense Organizations to co-ordinate 

information and issue flood warnings. These organizations also 

have contingency plans to meet emergencies resulting from various 

projected scenarios. 

The Civil Defence Organizations of the Kamdeboo Regional Services 

Council and Graaff-Reinet exemplify the nature of the action and 
,· 

planning involved. The area falling under the jurisdiction of 

the Regional Services Council is divided into wards with depots 

centred in Jansenville, Aberdeen, Waterford and Pearston. 

Communication .with the depots is by two-way radio and operations 
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are co-ordinated from the Emergency Control Centre situated in 

Graaff-Reinet: The municipal area of Graaff-Reinet is also 

divided into a number of wards with an appointed leader for each 

ward. The Municipal Protection Services Division has well 

equipped quarters for co-ordinating operations. 

The most serious hazard situation is seen to be the collapse of 

the Van Ryneveld's Pass Dam (see figures 3.12 and 8.1). With the 

assistance of the Department of Water Affairs the Organization 

has established the position of the probable floodline through 

the town should the dam break and envisages the entire area below 

this line to be inundated within 12 minutes from the time of the 

breach. Emergency action is aimed at the most rapid evacuation 

of this area through the agencies of the ward leaders and with 

the assistance of all the branches of the municipal protection 

services. Action also includes closing various roads and the 

railway line between Rosmead and Klipplaat, this being effected 

by the Kamdeboo Civil Defence Corps. 

Predictive capability with respect to floods has advanced to the 

point where flood heights can be calculated for specific areas 

with rea·sonable accuracy. Models based on such techniques as ·the 

Gumbel method or the Rational Method applicable to individual 

catchments, combined with routing techniques make short-term 

flood warnings a very viable response option if others such as 

total prohibition of the occupation of flood prone land are 
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inappropriate. Timeous warnings at least provide for evacuation 

and allow the removal of some possessions, even if fixed property 

has to suffer the damage. 

Most municipal authorities of towns threatened by flooding rely 

largely on warning systems as a response to the hazard. In both 

Graaff-Reinet and Kenhardt. however, where the breaching of the 

Van Rynevelds Pass and Rooiberg dams respectively is the most 

serious source of danger, there might be insufficient time for 

these systems to be put into operation. Their success hinges very 

much on the accurate prediction of the failure of these dams. 

Incorrect prediction could have disastrous·consequences for these 

towns. 

Whether a warning system is an adequate and appropriate response, 

in view of the problem of prediction and the narrow time limits 

within which to put the system into operation, is a question of 

vi ta 1 import.ance. The behaviour of residents at the time of 

floods in Laingsburg and Cradock is both revealing and relevant 

in this context. 

Laingsburg had experienced flooding in 1958 and 1978 but without 

loss of life or serious damage. This·no doubt contributed to a 

false sense of security in the people of the town. Had people 

evacuated the parts of the town that were inundated by the 1981 

flood earlier, the loss of life would have been far less. 
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At the time of the 1974 flood in Cradock warnings were sent out 

to people living near to the river. Many of the dwellings were 

evacuated and possessions transferred to higher ground. In some 

instances. however, occupants refused.to move, believing that the 

water would not reach them. Eventually they escaped only.with 

their lives. 

Failure of people living in threatened areas to heed warnings is 

a factor municipal authorities have to consider in their 

decisions regarding the adoption of only warning systems as a 

response to the flood hazard. particularly in these two towns. 

Droughts. with respect to their exact timing. severity and 

duration cannot as yet be predicted with sufficient accuracy for 

early warning t6 have the same kind of impact as flood early 

warning systems have. The attitude of statutory institutions to 

the hazard of drought is therefore one of acceptance that 

recurrence of droughts in the relatively short term in the Karoo 

environment is inevitable and that those affected by them should 

be prepared to face them in the most appropriate way. 

192 



6.3.5 Drought management principles for farmers 

The approach to the modification of the loss potential with 

respect to droughts is to influence individual managers to adopt 

options that will render their ventures as resilient to the 

adverse effects of drought as possible. Responsible institutions 

seek to achieve this by the dissemination of information 

appropriate to this strategy. 

Through the agency of its Director of the Karoo Region, the 

Department of Agriculture has made available to farmers a manual 

on drought management principles (RSA, Department of Agriculture, 

1983). The manual contains a summary of all information on sound 

farm management practice relevant to the hazard of drought. 

It is the tacit assumption of the publication that strict 

adherence to the principles it, annunciates will render the farmer 

more immune to the ravages of drought and help him to 

successfully bridge drought periods. Droughts are seen as natural 

and characteristic phenomena of the Karoo region. They are 

defined on the basis of deficient rainfall and the deterioration 

of natural vegetation, and a distinction is drawn between 

seasonal, periodic, disastrous and false droughts. It is 

recognized, however, that in times Of severe drought complete 

withdrawal of stock from the veld is necessary and pen feeding is 

required. Application of the management practices will have the 

effect of shortening seasonal droughts, rendering drought periods 
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easier to bridge economically. and the onset of the effect of 

periodic and disastrous droughts will be delayed. The emphasis 

throughout is on the conservation of available resources and the 

most efficient exploitation of them. 

Areas covered in the manual are 

- Veld management 

Stock management measures 

- Supplementary feeding 

Feeding and care of lambs 

- The use of drought-resistant fodder crops 

Rounding off sheep for the market 

- Health measures 

Drought aid listing 

Conserving the natural grazing by reducing stock to below its 

carying capacity, good rotational grazing practice and partial or 

complete withdrawal of stock from the veld in times of serious 

drought is advocated. The chapter on stock management measures 

emphasises.the importance of so~nd planning of the composition of 

a herd and the management of production systems during drought. 

In the next two chapters advice is given on appropriate 

supplementary feeds in respect of its composition, ·daily rations 

and the management of lambs. 
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The planting of drought resistant fodder crops is strongly 

advocated and much attention is given to the methods of 

establishing spineless cactus (Opuntia sp.) .. agave . (Agave 

americana) and "old man salt bush" (Atriplex nummularia). Details 

are given of methods of preparing each of these sources of food. 

their nutritional value and the degree to which they are able to 

support flocks in times of drought. 

Two further chapters deal with practice relating to t.he 

preparation of sheep for the market and ensuring the good health 

of flocks under drought conditions. The final chapter contains 

details of the requirements of the Drought Aid Scheme of the 

Department of Agricultural Economics and Marketing and of 

benefits available to farmers under this scheme. 

6.3.6 Water restrictions 

At municipal level response in the category of modifying the loss 

potential is achieved essentially by the imposition of water 

restrictions. Of the 24 municipalities that responded to a 

questionaire sent to them, only 5 (20,8 per cent) indicated that 

they had insufficient water during times of drought and had to 

regularly impose water restrictions. It is significant to note 

that these towns: Adelaide, Bedford, Fort Beaufort, Jamestown and 

Steytlerville are all situated in the eastern, moister part of 
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the study region. A plausible interpretation of this pattern is 

that in the presence of generally higher rainfall conditions 

drought is not accepted as a normal characteristic of the area to 

the same degree as it is in the drier western parts where 

inhabitants are more accustomed to drought in general. 

Consequently, planning for droughts is not in phase with the 

normal processes of the natural environment and human adjustment 

to them is inadequate. 

Size of place could also be a factor. 

they do not have the capacity to 

These towns are small and 

meet ideal strategies for 

adequate water provision in severe drought conditions. 

6.3.7 Permanent evacuation 

The only remaining adjustment within the category of modifying 

the loss potential is permanent evacuation of the hazardous area. 

In relation to flooding this could be achieved by the removal of 

all rural and urban settlement from flood-prone locations and 

would be effective in securing lives and settlement structures. 

It is not, however, possible to completely remove all development 

from hazardous locations. Bridges across rivers and roads which 

traverse the area would have to be re-routed along divides with 

unacceptable increases in route distance and at a cost that would 

be economically unjustifiable. Indirect cbsts associated with 
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the withdrawal of productive land. and loss of income and 

employment as a result, would contribute further to the 

diseconomy of such action. 

With respect to drought it would mean the depopulation of th~ 

entire Karoo. The economic and social costs of such action 

relegate the option firmly to the realm of theory. 

6.4 Adjusting to losses 

Adjustment to losses is effected by spreading the losses, 

planning for losses or simply bearing the losses. Institutional 

response in this field embraces all three possibilities though 

specific response does not always fit neatly into a single 

category without overlap. The provision of public relief at a 

time of crisis following a disastrous event is a form of 

spreading the loss over society as a whole. The operation of a 

permanent aid scheme to subsidise losses suffered by individuals 

involves not only spreading the loss but also careful planning 

for it both in terms of its structuring and by budgetary 

provision. All floods and droughts that are serious enough to 

have been attended by losses to individuals, automatically also 

involve losses for the country as a whole. In this sense central 

Government as an institution can be seen to bear the loss on the 
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country's behalf. 

Since responses overlap. adjusting to losses as an institutional 

response will nDt be dealt with separately as it is in Hewitt and 

Burton's scheme (Hewitt and Burton, 1971 : 19). Rather it is 

treated under the headings of specific response actions. 

The role of government institutions in spreading the losses 

incurred by individuals and organizations following disastrous 

floods or droughts is evidenced by the application of relief 

measures using public funds as a source of revenue. With respect 

to floods, relief is only given after the occurrence of an event 

which is classified as having been more or less disastrous. 

Droughts, which are slow and protracted events are met with 

relief according to structured schemes while they are in 

progress. 

6.4.1 Flood relief schemes 

Losses incurred oy farmers as a consequence of floods are met 

with financial assistance, for which individuals may apply to the 

Departments of Agriculture Economics'and Marketjng, and Water 

Affairs. Flood relief schemes provide for loans, subsidies and 

ex gratia payments to farmers in flood-stricken districts. 

subject to the Ministers' approval. 

198' 



r. 

I 
\ 
i 
I 
1. 

' ) 
l 
) 

I 

I 

I 
j 

J 

Under the Soil Conservation Act a subsidy is payable to all 

farmers for repairs to essential internal and boundary fences and 

to water works. The subsidy on the repair of flood-damaged soil 

conservation works is payable only for works constructed with 

state aid. This proviso is intended to serve as an incentive to 

farmers to plan their farms properly under the giudance of 

qualified Extension Officers. Only works essential to the 

running of the farm or _the conservation of the soil qualify for 

subsidies. 

Ad hoc assistance is also given to farmers in certain instances. 

Subsidies of up to 50 per cent were paid on an ad hoc basis for 

the reclamation of riparian land. the re-establishment of works 

and purchasing the necessary factors of production. following the 

1966 flood ~nd the loss of land and crops alo~g the Lower Orange 

River (RSA, Commission of Enquiry into Agriculture, 1972) . 

,po(lowing the Laingsburg flood. subsidies of up to 80 per cent 

(subject to various maxima according to the nature of the 

losses). loans. and ex gratia payments were made available to 

farmers as compensation for losses of crops. soil. and for the 

restoration of farming operations (RSA. Department of Agriculture 

and Sea Fisheries, 1982). 

Where flood damage is so extensive that agriculture is affected 

on a regional scale. relief aid administered by the Department of 
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support. other institutions providing aid are the Red Cross. 

businesses and industries rendering aid to their employees. 

newspapers setting up relief funds and co-ordinating donations 

from private sources, and The State President's Disaster Fund 

which works toward the same end. 

6.4.2 Drought relief schemes 

Over the past decades a state drought relief ~cheme has evolved 

for the provision of assistance to farmers in the form of rebates 

and subsidies on stock feed and transport. The current scheme 

which is applicable to the extensive livestock-farming areas of 

the country. was adopted on 1 January. 1988 and is administered 

by the Department of Agriculture and Water Supply. It differs 

from its predecessors in that it is founded firmly on 

conservation principles. 

The stated primary objective of the scheme is to protect the 

natural resources and to assist· stock farmers financially during 

a disastrous drought (RSA, Department of Agriculture and Water 

Supply, 1988). The preservation of th~ natural grazing is a 

specific aim and aid is given in accordance with the long-term 

goals of conservation farming. 
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Appropriate conservational r~sponse is expected from the 

recipient of such drought aid. Farmers are expected to be self­

sufficient during short drought periods and also during the early 

part of protracted droughts. Only when disastrous drought 

conditions prevail will assistance under the scheme come into 

operation. For the purpose of the scheme a disastrous drought is 

is defined in terms of rainfall. condition of the pastureland. 

condition of the livestock. the availability of water and the 

availability of stock fodder (RSA, Department of Agriculture and 

Water Supply, 1988 : 2). 

When the amount of rainfall drops to 70 per cent or less than the 

average in two consecutive seasons, a disastrous drought is seen 

to exist. The additional criterion is that the condition of the 

pasturage deteriorates 

capacity falls below 

to such an extent that its carrying 

the calculated long-term average for the 

area. As a consequence production declines and the condition of 

the livestock deteriorates so rapidly that stock losses would 

occur unless a full-time feeding programme is introduced. 

The weakening of water sources -is taken as a further criterion of 

the intensity and extent of drought, especially when open water 

sources dry up and the yield of springs'and boreholes declines. 

The decline in the condition of livestock, especially lactating 

ewes and young animals is regarded as a very good indication of 

the availability of natural pasturage and when it becomes 
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necessary to begin supplementary feeding. The situation is 

regarded as very serious when full-scale feeding of animals is 

essential. This is reflected in an increase of the purchases of 

stock fodder from co-operatives and other suppliers as the 

farmers' own reserves are depleted. It serves as a further 

indication of the nature and extent of the drought. 

It is clear that with the exception of moisture deficiencies, 

which can be accurately determined, the other criteria are 

largely subjective. In assessing the drought it is the preferred 

policy to examine all the criteria together, but, if for example 

the condition of the pasturage and stock has drastically declined 

in spite of a relatively small negative deviation from the normal 

rainfall, these two would be given greater diagnostic 

significance. 

The scheme has various preconditions for participation in its 

benefits. One of the most important is that which requires a 

farmer to reduce the number of his stock by at least one-third of 

the number officially calculated to be the carrying capacity for 

that area. As an incentive compensatiopn is paid to farmers who 

maintain stock levels below this calculated figure or who reduce 

stock numbers in accordance with this principle. After the 

lifting of assistance under the scheme famers are required to 

maintain their stock numbers at this reduced level for at least 

two months and they continue to receive benefits for that period. 
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They may voluntarily retain numbers at that level for a further 

four months and also receive compensation at a somewhat reduced 

rate. 

Benefits available to farmers under the scheme are: 

- a rebate of 75 per cent on the transport of registered 

stock feeds and licks transported by the SA Transport 

Services or other authorized and licenced carriers; 

- a short-term feed loan for rounding off livestock to 

reduce numbers and for the maintenance of a nuclear 

flock of a maximum of 125 large stock units, following 

a two-thirds reduction below carrying capacity. 

incentive payments payable as stock numbers are reduced 

according to a scale coupled to the concept of average 

net farming income. The effect of this concept is 

essentially that it enables differentiation between 

income derived from large as against small stock units. 

making provision for- a somewhat higher subsidy in 

respect of small stock units. 

state contributions to the cost of feeds for the 

maintenance of a nuclear flock up to a maximum of. 125 

large stock units (LSU) at a rate of R27.50 per LSU. 
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loans for the purchase of stock feeds for a nuclear flock, 

up to a maximum of R27.50 per LSU per month. 

- financial aid for the establishment of approved feedlot 

facilities at a rate of 25 per cent of the cost of 

erecting the facility. 

The scheme is administered by the Directorate: Financial 

Assistance of the Department of Agricultur~ and Water Supply. It 

operates under the control of the National Drought Committee, 

based in Pretoria, which decides on the introduction and lifting 

of the scheme, and advises the Department on its application. 

This committee is composed of representatives of the 

South African Agricultural Union; 

Agricultural Credit Board (a farmer member); 

Conservation Advisory Board (a farmer member); 

Meat Board; 

Department of Water Affairs and 

Department of Agriculture Economics and Marketing. 

This committee receives recommendations regarding the 

introduction if the scheme in a particular area from the District 

Drought Committee of the area, which considers applications by 

farmers. The latter committee is composed o.f three members of 
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·the . A.gr i cul tur_a l Credit Cammi t tee .. three members of the 

. Conservation Committee, the Assistant· Director (Agric~ltural 

Extension)! the Agricultural Extension Officer and the Magistrat~ 

as Chairman. Provision is made for the weekly submi~sion of . 

applications in order to facilitate the speedy pr;6essing of 

submissions (RSA, Department of Agriculture and Water Supply, 

1988) . 
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CHAPTER 7 

INDIVIDUAL RESPONSES TO THE DROUGHT AND FLOOD HAZARD 

Two categories of individual responses are investigated in this 

chapter. i.e. those of farmers and those of urban dwellers. these 

two groups being the main ones affected by these two hazards. 

Whereas responses by institutions. are 

adjustments affecting the cause. 

modifying the loss potential of 

mainly in 

modifying 

the hazard, 

the field 

the hazard 

responses 

of 

and 

of 

individuals are predominantly adjustments to the losses related 

to these hazards. 

7.1 Affecting the cause 

Affecting the geophysical causes of droughts and floods is 

normal ly-·a measure that is beyond the means of the individual. As 

shown in the previous chapter the technological and financial 

requirements for efforts in this realm of response place it 

firmly in the hands of institutions. 

In respect of the human causes of the drought and flood hazard. 
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however, the individual does have a very definite part to play, 

particularly in relation to the endeavours of institutions in 

this field. In the context of this study the major institutional 

response in the category of affecting the cause has been shown to 

be legislation on environmental conservation. While the readily 

definable . aspects of such legislation can be enforced, 

implementation is frequently a matter of degree. This is 

particularly evident in such aspects as the degree to which 

individual farmers respect soil conservation legislation, accept· 

and adhere to recommended veld management practices or the extent 

to which they plant drought-resistant fodder crops as a means of 

conserving the natural pasturage in times of drought. 

Promotion of the spirit of conservation and its acceptance by 

farmers to the point of full implementation, which is promoted by 

conservation officers using informal means, has.met with limited 

success. In the Middelburg Division, for example. an average of 

one (very rarely two) successes per year are reported (Coetzee 

1983). There are various problems to which this low success rate 

is attrfbutable. They include 

- limited funds available to Soil Conservation Committees, which 

restricts the number of visits they can make;_ 

reluctance of Soil Conservation Committee members to take 

action individually against a fellow farmer. They wish to be 

accompanied by an Extension Officer;· 
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even younger farmers with a better education in agriculture 

infringe the conservation laws. 

the farmer's condu~t is largely determined by his bank. Banks 

are unwilling to grant credit facilities without sufficient 

surity. The number of livestock held by a farmer is an 

important source of security and reducing stock numbers in 

the interests of veld conservation deprives farmers of a 

very valuable means of negotiation. 

In assessing the effect of soil conservation legislation the 

Commission of Enquiry into Agriculture (1972) states: 

"On the whole, the Soil Conservation Act has had little, if any, 

effect on soil losses over the twenty-five years since 1946. 

Admittedly, financial assistance under the Act has in many cases 

helped to keep farmers going, but obviously this is not what the 

assistance was intended for. No evidence can be found that the 

silt charge of our rivers is decreasing, while the veld is 

steadily deteriorating and natural grazing. is for the most part 

a sadly neglected asset." (RSA, Commission of Enquiry into 

Agriculture. 1972 :107). Clearly, the acceptance and practice of 

the principles of conservation as a necesary individual response 

to the hazards of both drought and flood leaves much to be 

desired. 
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Urban dwellers as individuals have no response at all in the 

category of affecting the cause. 

7.2 Modifying the hazard 

On the geophysical side of the equation, modifying the hazard is 

beyond the means of both farmers and urban dwellers. On the human 

side. however. some response is evident. 

7.2.1 Water conservation 

In the· Bushmanland panveld region. local floods are turned to 

advantage. The area is essentially flat and the flow velocity of 

flood water very low. The flood hazard is therefore associated 

with shallow inundation rather than erosion or· washaways. While 

the area also suffers the burden of drought far more heavily than 

floods. low embankments are constructed across the lowermost rims 

of suitable pans in order to impound flood water~ The water is 

fairly rapidly· lost by evaporation. but increased infi 1 tration is 

induced locally. As soon as is possible tpe silt-covered floor of 

such pans is cultivated and cereal crops sown. The moisture 

conserved in this way is usually sufficient to allow the crops to 

mature and harvesting of some grain is possible by this means. 
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In a sense therefore, floods are locally used as a hedge against 

short-term drought. 

The construction of farm dams in the Karoo is· not a very 

efficient way of conserving water to effect drought hazard 

reduction. The rate of evaporation from exposed water surfaces is 

more than 1750 mm per annum everywhere in the Karoo region, far 

in excess of the annual rainfall. The loss of water by 
f 

evaporation is too rapid for stored water to be available when 

protracted drought conditions prevail. Dams do, however, assist 

in delaying runoff and play a valuable role by enhancing 

infiltration and augmenting subterranean water supplies. 

I 

Of the farmers who responded to the research questionaire. 23,3 

per· cent indicated that they had adopted this option as a measure 

against drought. Some saw it as being of great importance stating 

that the more dams one had the better. The expense of 

constructing them, however, was seen to be a major deterrent. 

Some farmers stated that if a large dam in the 'district, e.g the 

Rooiberg Dam in the Kenhardt district. had been without water for 

six years. small farm dams would be of even less value. The 

ground was seen to be too porous and the water therefore drained 

away too rapidly to be of any use. 

The perceptions o·f the farmers who did not adopt this option were 

clearly limited to the immediate and direct utility of farm dams 
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as a means of alleviating the effects of drought. A longer view 

of the secondary benefits of this option are exemplified by the 

response of a farmer livi.ng in the Roggeveld region of the 

Sutherland district. His farming enterprise consists of three 

units covering more than 20 000 ha of land, approximately one­

third of which is situated in the Tanqua Karoo. On his land · he 

has constructed a total of 72 dams. The expense is deductable 

from income for the purpose of tax calculation and he regularly 

uses half to two-thirds of the amount he would have to pay in 

income tax for the construction of dams. Although much water is 

lost by evaporation, infiltration is greatly increased and 

groundwater reserves augmented. The water can be drawn to the 

surface when it is most needed in times of drought. An additional 

benefit of his method is that he sows grass behind the 

embankments which improves his pasturage when the dams contain no 

water. This aspect is dealt with in somewhat greater detail under 

the heading of veld improvement in paragraph 7.2.4. Boreholes 

that dried up in former droughts now continued to yield water 

even during the severe drought of the 1980's. 

Although the 

demonstrating 

response of 

a principle 

this farmer 

relating to 

is invaluable in 

water and veld 

conservation, it must be regarded as something of an exception. 

Local conditions on his property favour the construction of dams 

as an appropriate response. A considerable part of one of the 

farmer's units of land situated in the Roggeveld region has an 
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area that tends to be marshy while the Karoo areas contain slopes 

of the Roggeveld escarpment with numerous kloofs that are 

suitable s1tes for small dams. 

7.2.2 Boreholes 

A universal response by individual farmers is the sinking of 

boreholes to provide water for everyday needs in a generally arid 

environment, but also for times of drought. With respect to the 

drought preceding the one of the 1980's, 37,6 per cent of farmers 

had found it necessary to sink additional boreholes as an 

emergency measure. This response may be interpreted as an 

indication of inadequate adjustment to the hazard of drought and 

it would be expected to have resolved the problem of sufficient 

water for subsequent droughts. Yet, during the next and most 

recent drotight in the area, only a marginal reduction in the 

number of boreholes. sunk was recorded, 34,7 per cent of 147 

respondent farmers still having found it necessary as an 

emergency measure. Some farmers indicated that the yield of water 

from existing boreholes had declined as a result of the drought 

and that some boreholes had failed completely. This might be 

attributed to the fact that the drought of the 1980's was 

particularly severe and was more protracted than the preceding 

one. Another reason for sinking additional boreholes is to 

provide more watering points. This reduces the distance livestock 
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have to walk to obtain water and helps to conserve their energy. 

Simultaneously it reduces damage to the veld by eliminating 

excessive trampling. 

7.2.3 Limiting the number of livestock 

The value of limiting the number of livestock kept by a farmer in 

relation to the drought hazard is effective in terms of the 

conservation of the veld. Natural grazing land which is 

maintained in a state of balance with the natural conditions of 

the environment will also survive a climatic drought and rapidly 

return to its normal condition once the drought has disappeared. 

Stress makes the natural pasturage less resilient and subject to 

more rapid deterioration after the onset of a drought. It is also 

more likely to suffer permanent damage from a. long and heavy 

drought. The converse of the argument is that we.11-preserved veld 

will, if it is lightly stocked, sustain flocks for longer than if 

it was already heavily grazed or overgrazed when the drought 

began. 

In the category of modifying the hazard an important response is 

that of individuals to the Livestock Red~ction Scheme instituted 

by the Government in 1970 and referred to in the previous 

chapter. The scheme proved to be so popular amongst farmers that 

by 29 February, 1972, which was the final dat~ for the receipt of 
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applications, the number of small stock units identified for 

withdrawal totalled 5 million (RSA, Department of Agricultural 

Technical Services, 1979). This was well in excess of the goal 

of 3 million set at the .beginning of the scheme. From the Karoo 

region 3481 farmers had applied to participate in the scheme 

involving 15 398 027 ha of land. Most of these withdrew one-third 

of their stock, only 335 farmers (occupying 630 245 ha) taking up 

the option of withdrawing all their stock. 

Due to the problem of identifying unweaned stock, the conditions 

of the scheme were changed on 23 May, 1972 and farmers given the 

option of reconsidering their participation in the scheme. Only 

some 10 per cent withdrew. 

After only three years of the operation of the scheme the 

Secretary of Agricultural Technical Services was able to report 

that 

the veld of participants was in general considerably better 

than that of non-participants; 

- farmers had become much more aware of the condition of their 

veld, especially with respect to its carrying capacity; 

~ farmers were pleased with the improvement of their veld; and 
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- that there was good co-operation on the part of most farmers. 

By the end of the scheme, more than R45 million had been spent on 

veld improvement, some 45 per cent of the total having been paid 

for the Karoo region (RSA, Department of Agricultural Technical 

Services, 1979) . 

The tiniing 

because it 

of the scheme was fortuitously most appropriate 

was fol lowed by one of the most ser.ious droughts in 

the region in many decades. If it was successful as an abatement 

measure, it should have reduced the detrimental effect of the 

1978 to 1986 drought. No material is available on its effect in 

this respect, 'not least because the scheme's prime purpose was 

conservation rather than drought alleviation. What is clear, 

however, is that as a single measure it was inadequate for 

averting the detrimental effects of the drought. 

The livestock reduction scheme, _though successful in assisting 

the natural pasturage to recuperate while it was in operation, 

appears to have been less successful in the longer term. The 

Extension Officer in charge of the Karoo region indicated that by 

the early 1980's. 99 per cent of the farmers· had reverted to 

stocking their ·farms with the same number of livestock that they 

had prior to the introduction of the scheme. Though farmers 

could see the evidence of improved veld conditions during the 

operation of the scheme, they were not convinced that there was a 
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real advantage in building up a natural reserve of pasturage. If 

there was pasturage it was there to be used (Coetzee, 1984). 

Although the majority of farmers agree with the concept of veld 

conservation, views diverge widely on the usefulness of veld 

conservation as an appropriate measure in the face of the drought 

hazard. One limiting view is that well-preserved pasturage is 

useful for only one season of drought; thereafter it is 

irrelevant because a farmer has to feed, his livestock 

.artificially in any case. Another view held by some farmers is 

that stock should not be withdrawn from the veld since this 

allows the bushes to become woody and unpalatable to animals. A 

farmer from the Britstown district cites the example of his 

' 
withdrawal of all livestock from a portion of his farm during a 

drought in 1966. The bushes died in this portion of his farm 

while those in the grazed areas survived. He attributes this to 

the fact that the bushes that failed to survive were not "pruned" 

by grazing. The stimulation provided by .natural pruning as 

livestock grazed was absent and this caused the bushes to die. 

At the other end of the scale there are those farmers who 

deliberately farm at well below the carrying capacity of their 
-

land. Without exception they report the· success of this practice 

as a measure against short-term drought. What is more, the 

practice has been shown to' produce more profitable returns. 
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Of farmers sampled, 88,9 per cent indicated that they stocked 

their farms at levels below the designated· carrying capacity of 

the veld. This high percentage cannot be accepted without 

question. Farmers guil~y of overstocking would feel threatened by 

a question relating to livestock numbers and be tempted to answer 

in a way that would place them in favourable light. The 

researcher anticipated this problem and included two other 

questions as a means of cross-checking the answers. These were on 

the size of the farm and the number of livestock kept. Although 

farmers readily supplied information on the size of their farms 

some respondents immediately related the number of livestock they 

kept to the carrying capacity of their land, and gave an answer 

in accordance with the ·latter e.g. 4 per hectare rather than the 
~ 

actual number of livestock they kept. Inclusion of this question 

did not therefore always fulfil the intended purpose. The comment 

of the Extension Officer for the Karoo region and the argument 

set out in paragraph 7.1 above also tend to justify some doubt 

about the accuracy of respondents' answers on stocking below the 

carrying capacity of the veld. 

The doubt raised in the preceding paragraph should not, however, 

be allowed to detract from the fact .that many farmers are 

sincerely conservation conscious. The example of a farmer in the 

Sutherland district. though perhaps not typical in the degree to 

which he carries his conservation principles through, does serve 
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to illustrate something of the success that can be achieved in 

this field. Having been associated with farming in the district 

for approximately 50 years and currently the owner of a larger 

than average farming enterP.rise (more than 20 000 ha), the farmer 

stocks his land at a rate of between 5 and 6·hectares per sheep, 

compared to the official carrying capacity of 4 hectares per 

sheep. Despite six years of drought in the district he had not 

yet had to resort to full artificial feeding of his sheep. They 

were being given a small quantity of supplementary lu.cern but no 

maize or other feeds as this was not necessary. His greatest 

concern was that he was having to keep more livestock than he 

wished to. He had wanted to sell off 2 000 head but, due to an 

oversupplied market, could obtain a permit to sell only 700. 

Consequently, he was having to graze parts of his farm that he 

had wanted to conserve. It should be added that part of his 

success-in being able to withstand the effects of the drought can 

be attributed to veld improvement measures which were combined 

with_ understocking. 

7.2.4 Veld improvement 

Closely allied to veld conservation practices are veld 

'improvement schemes. Of the farmers sampled, 20,0 per cent adopt 

this option as part of their strategy to modit:y the hazard of 
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drought. Veld improvement in this context is interpreted fairly 

narrowly. and refers to deliberate efforts to improve the natural 

vegetation that forms a pasture for livestock and does not 

include the introduction of alien species as a means of improving 

carrying capacity. The latter aspect is dealt with in section 

7.3.5. 

In essence it takes the form of cultivating bare patches of land 

and then establishing various grasses or bushes in these areas. 

Some farmers actually remove stands of unpalatable bushes with a 

bulldozer in favour of planting more valuable species. 

The example of a farmer in the Sutherland district who had 

constructed 72 dams on 

7.2.1. These snallow 

his property was quoted earlier under 

dams rapidly lose their water by 

infiltration and evaporation and behind the dam walls or 

embankments the. farmer plants grass. not all species of which are 

indigenous. Another farmer, also in the Sutherland district 

ploughs furrows on the floor of shallow pans that occur on his 

property and plants saltbush species in these furrows. Stock is 

withdrawn from the areas for two years which provides sufficient 

time for the bushes to become established. 

In the Kenhardt district, much of which is characterised by large 

shallow pans, some farmers plough the "floors" and sow "gannabos" 
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(Salsola spp.). One farmer claims to have increased the area of 

grazing land on his farm by one-third using this method but 

emphasises that the timing of the operation in relation to 

rainfall is important if success is to be achieved. Many farmers 

reject the option on the grounds that the rainfall is too low. 

7.2.5 Planting drought-resistant fodder crops 

Despite the attempts of the Department of Agriculture to promote 

the establishment of drought-resistant. fodder crops -specifically 

as a measure to combat the detrimental effect of drought, it has 

not proved to be an acceptable option to the majority of farmers. 

Of the farmers sampled, 41,l per cent have partially adopted the 

measure. Very few have established such crops on anything more 

than small tracts of !.and, certainly far less than the officially 

recommended 2 - 4 per cent of the area of a farm (Coetzee, 1983). 

The popularity of the different species of suitable plants also 

varies considerably. Table 7.1 illustrates this variation: 
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T4ble 7.1 

Pl4nting of drought-resistant ·fodder crops 

Crop 

Old man salt bush (Atriplex nummularia) 
Spineless cactus (Opuntia sp.) 
Agave (Agave americana) 
Total 

Farmers 
Number Percentage 

43 
23 

8 
74 

23,9 
12,8 
4,4 

41.1 

An important factor relating to the use of these crops is that 

none of them constitutes a balanced source of food and they have 

to be supplemented with maize or protein enriched licks and 

lucern. Old man salt bush requires the least amount of 

supplements and experimentation has demonstrated that sheep can 

maintain their mass or even show a slight gain, that wool 

production is normal and that ewes are able to lactate lambs for 

up to 42 days on a diet made up exclusively of old man salt bush. 

Only an energy feed in the form of a small additional ration of 

maize is required (De Kock, Grootfontein Agricultural College, no 

date. Also Coetzee, 1983). 

The large proportion of water. contained by spineless cactus 

(about 90 per cent) is both an advantag.e and disadvantage. Its 

main disadvantage is that it has to be dried at least partially 

in order to-concentrate the the nutritional constituents, and it 

is also lacking in essential protein. Its high water content is 

a great advantage especially when, in times of drought, drinking 
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water is scarse or unavailable. Experiments have show that sheep 

kept in an enclosure without water, are able to survive for 

longer than 500 days if their daily ration contains sufficient 

quantities of spineless cactus. 

American agave has the least nutritional value but it is 

palatable and most useful as a supplementary source of feed. 

Old man salt bush is by far the most popular of the three. An 

advantage of this crop is that once it is established it requires 

no processing before being available to livestock as a feed. Both 

spineless cactus and agave require a measure of processing before 

being fed to 'livestock. Agave is fibrous and least popular 

among farmers, only 8 (4,4 per cent) adopting this option as a 

measure against the hazard of drought. Cactus has long been 

associated with the Karoo environment in relation to drought. It 

is, however, rejected by many farmers for two main reasons: 

1. It has to be chopped into small cubes by a specially 

designed chopping machine. Because of its fleshy texture it 

cannot be chopped by conventional machines. Consequently, 

the farmer has to acquire such a machine at considerable 

expense and inconvenience, since it, has to be specially 

ordered for him. The cactus cubes then have to be laid out 

to lose some of their moisture and wither before being fed 

to livestock. 
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2. This feed tends to produce diarrhoea in animals, 

particularly sheep, if they are unatcustoned to eating .it, a 

condition that is aggravated if the cactus is insufficiently 

dried. 

Some farmers find processing feeds irksome and difficult to fit 

into their programme of activities. Furthermore some effort is 

required to establish plantations of these crops. Furrows have 

to be drawn with a plough in suitable locations and either leaves 

(cactus) or two-year old shoots (agave) or seedlings (old man 

salt bush) have to be individually planted and watered until they 

are established. This farmers find to be too time consuming and 

the value of it in the develpmmerit of their farms is overlooked. 

Although the usefulness of establishing drought-resistant fodder 

crops is recognized by most farmers, the option has not been put 

into practice as widely as recommended by the Department of 

Agriculture. 

Climatic factors also play a role. In much of the western half of 

the study region the mean annual rainfall is less than 200 mm. 

Limited irrigation is required to establish drought-resistant 

fodder crops in these arid parts, and also periodically in order. 

to increase yields. In the Kenhardt district farmers generally 

perceive the rainfall to be too low and borehole water too 

limited to allow for the successful establishment of drought 

resistant fodder crops. The indigenous "ganna:Qos" is preferred. 
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7.2.6 Flood responses 

Of the farmers sampled, 

employed earthworks to 

16 (42 per cent) indicated that 

modify the hazard of flooding. 

they 

Such 

earthworks are limited to furrows and low embankments in the zone 

of cultivated fields in floodplain locations. designed to divert 

flood water away from crops. Clearly, these measures on such a 

local scale can be effective only in respect of fairly minor 

flood episodes. 

Seven farmers (18,4 per cent) indicated that they constructed 

dams in response to the flood hazard. Small farm dams are also 

relatively ineffective except in reducing very small floods. 

River course modification in a very limited way is a third 

response to the flood hazard in the category of modifying the 

hazard. ·Legislation generally prohibits the modification of a 

river course but 10 farmers .(26 per cent) indicated that they 

attempted to reduce the hazard of flooding by periodically 

clearing the river channel of vegetation-that could impede flow. 
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7.2.7 Urban response 

The sinking of boreholes for domestic water and the storing of 

rainwater in tanks are fairly_ common responses of urban dwellers, 

particularly in the more remote and arid parts of the region; One 

of the most striking examples is seen in Pofadder where windpumps 

lo'cated in back yards of dwe 11 ings is the most dominant feature 

of the town's profile. In the event of a prolonged drought, 

however, these sources can only be effective for a limited time. 

Rainwater tanks have a limited capacity. Furthermore, municipal 

water supplies in the arid areas are usually drawn from boreholes 

at sites proven to have good yields. Failure of these boreholes 

would most probably be preceded by a failure of domestic 

boreholes which tap ground water at shallower levels. 

No other responses are evident among urban dwellers in the 

category of modifying the hazard. 

7.3 Modifying the loss potential 

Response of individual farmers in this field is dominated by the 

adoption of various farming practices reflecting farmers' own 

resourcefulness and their reaction to the drought management 

practices propounded by the Department of Agriculture. The 
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former category comprises some adjustments that might be 

interpreted as responses to a prevailing drought rather than to 

the hazard of drought. Yet it can be argued that in some 

instances the difference is one of degree rather than of 

essential character. The farmers of the region are accustomed to 

aridity. Droughts in the region occur in varying degrees of 

$everity and when confronted with drier than usual conditions, 

the farmer has to formulate a plan of action based on his 

assessment of the situation. If he regards existing dry 

conditions to be a full-blown drought, a response at that time 

would be a response to the drought that is prevailing and not to 

the hazard. If, on the other hand, his assessment is that the 

real drought is yet to come, such response would be to the hazard 

of a developing or imminent drought. 

7.3.1 Source of income other than farming 

While most farmers derive their income solely from farming, a 

number have chosen to augment their income from a source outside 

of the farming operation. Table 7.2 gives a summary of the 

contribution of outside sources to farmers' income packages. 
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Table 1.2 

Income of f anners from sources other than fanning 

Number of Percentage Amount of income (% of total) 
farmers of farmers 

128 75,3 0 
. 20 11,8 < 25 

9 5,3 25 - 50 
13 7,6 > 50 

(N = 170) 

The value of the ·adoption of this option is quite clear.· If a 

secure source of income ·that is independant of drought conditions 

is assured, the significance of the hazard is reduced in 

proportion to the extent of this income. Table 7.3 indicates the 

sources from which farmers augment their farming income. 

Table 7.3 Sources of supplementary income of farmers 

Source of income Number of 
farmers 

Investments 8 
Involvement in business 8 
Regul.ar salary 7 
Farming elsewhere 8 
Mining related activity 3 
Wife's salary . 2 
Part-time employment 2 
Drilling of boreholes 1 
Leasing of property 2 
Pension 1 
Subtotal 42 
No source of ·additional income 128 
Total 170 
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Percentage 
of farmers 

4,4 
4,4 
4,4 
3,3 
l, 7 
l, 1 
1.1 
0,6 
1.1 
0,6 

24,7 
75,3 

100,0 



Factors that make the adoption of this option difficult are 

mainly the scarcity of suitable sources of employment. Most of 

the towns serving the region are small and only limited 

opp.ortunities for employment (especially part...:time employment) 

exist. Furthermore, great distances separate farms from the 

nearest towns, especially in the more arid and sparsely populated 

north-west of the region. The expense and time required to 

traverse this distance offsets some of the advantages of having 

an additional source of income . . 

7.3.2 Diversification of farming 

Diversification of farming resulting in a economy associated with 

anything other than extensive grazing is without significant 

potential in the face of the severity of the prevailing 

environmental constraints. But some farmers do see a potential in 

diversifying the kind of livestock that is reared. While the 

entire area is geared to sheep rearing, some farmers have found 

goats, notably angora goats, to yield· a higher income. Apart 

from the inflated price of mohair as a factor, which at the time 

of survey made angora goats more profitable per head than sheep, 

angora goats have a smaller body mass than sheep and therefore do 
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not eat as much. It is also argued that the grazing habits of 

goats differ from those of sheep and keeping the two together 

facilitates better utilization of the grazing. Goats graze at a 

higher level than sheep and are able to reach foliage on bushes 

that is beyond the reach of sheep. Moreover, goats frequent much 

more rugged terrain than sheep and the mountainous areas can 

therefore be effectively utilized. Goats are also less selective 

in their g~azing habits and not only.the palatable vegetation but 

also that which sheep tend to pass over is eaten. Angora goats 

are. however. less able to withstand drought than sheep. and 

certain breeds of sheep such as "dorpers" are better adapted to 

drought than others. 

Furthermore, not all farmers view the less descriminate grazing 

of goats favourably. Some emphasize the effect of "pruning" on 

the less valuable bushes. While they are avoided by sheep they 

are not pruned by grazing and growth is therefore not stimulated. 

Grazing by goats on the other hand crops them and stimulates 

growth. This leads to a change in the composition of the veld and 

reduces its value for sheep. Careful monitoring is therefore 

essential if deterioration of the veld is to be avoided. 

Goats are not tbe only option in diversification. One farmer 

experimented with springbok. He started with 17 in an enclosure 

of approximately 350 ha. After 12 years the number of springbok 

had increased to more than 100. Significant change had occurred 
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in the composition of the veld. The plant species that are less 

palatable to sheep had all but disappeared and grass had 

reappeared. The adjacent enclosure where only sheep were kept 

had no grass. Economically. however. the buck were less useful 

than sheep because the market was geared to sheep and springbok 

could not be disposed of as easily as sheep. 

In the Noupoort district where rainfall is higher cattle are 

reared. successfully especially on. farms with significant 

plantations of drought-resistant spineless cactus. 

Of the total. 23.3 per cent of farmers see diversification of 

livestock as an appropriate option to increase the income from 

their farm. thereby rendering them somewhat less vulnerable to 

the detrimental effects of drought. 

7.3.3 Producing own stock feed 

Production of stock feed is not practicable on many farms in the 

Karoo region. It has to be grown under irrigation and since most 

rivers are either intermittent or episodic. conditions for the 

production of fodder crops are limited.- Nevertheless 31.6 per 

cent of farmers indicated that some fodder was produced for their 

own use and that the practice reflected their recognition of the 

drought hazard. Such production is limited mainly to narrow 
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tracts of land adjacent to rivers with runoff regimes that 

provide sufficient water for irrigation on a small scale. Small 
~ 

patches of land irrigated from borehole water brought to the 

surface- by windpumps, are also found here and there. where y~elds 
! 

of water are sufficiently high to make this possible. The main 

fodder crop is lucern. In the north-west of the region some 

fodder is also produced by the saaidam method outlined under 7.2 

above. 

Despite a wide spectrum of attitudes to this option varying from 

"it's a waste of time and money" to "without my 4 ha of lucern I 

would not have been able to-survive-the drought" many farmers saw 

great potential in this option. The practicability of it based 

primarily on considerations of -available water and suitable land 

varied from farm to farm. Some regions such as the Roggeveld were 

also redarded as less suitable due to the low temperatures of the 

winter and the fewer harvests that were pqssible as a result. 

7.3.4 Establishing a fodder bank 

With 37.2 per cent of farmers indicating-that a fodder bank of 

their own was an important measure against drought. this option 

was one of the most widely accepted (third highest percentage). 

Prejudice appears to be an important factor in the rejection of 

this practice as a measure against the drought hazard. 
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Some farmers see it as futile due to the damage done . to the 

stored fodder by termites. Others see it as a fire hazard or as 

too great a capital investment to be economically viable. The 

most universal reason is that stored fodder deteriorates rapidly 

and is therefore a waste of money. There is some truth in the 

latter view but deterioration is not so rapid that the adoption 

of this option is not worth while. Lucern is estimated to 

deteriorate by only about 5 per cent of its nutritional value per 

year, depending on the conditions under which it is kept. 

Covered fodder retains its nutritional value far better than if 

it is exposed to the elements (Coetzee, 1984). 

7.3.5 Improving the quality of livestock 

Of the total. 85,5 per cent of farmers regard the upgrading of 

livestock as an important means of reducing the effect of 

drought. As a response it is surpassed in importance only by 

stocking the veld at below its carrying capacity. Better quality 

livestock are not necessarily better adapted to drought 

conditions. They do, however, provide the basis for an improved 

farming economy. 

·Farmers are well aware that a poor quality animal eats just as 

much as a high quality one. Better qualit~ wool and increased 
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production of wool per sheep, together with the development of 

the most desirable qualitites for a good carcass ensure greater 

income from the same investment. Externalities are achieved in 

the form of veld conservation if a smaller number of -better 

quality sheep can be run on the available land, or in the form of 

incre~sed income if poor quality sheep are replaced with the same 

number of good quality animals. The relevance of this response 

to the drought hazard is the achievement of better economy via 

these externalities. 

Apart from stud breeding which requires considerable initial 

capital due to the high prices of stud animals, the best scheme 

by which farmers seek to upgrade their livestock systematically 

is the group breeding scheme. A typical breeding group consists 

of 8 - 12 members who farm under similar conditions. An elected 

selection committee selects a "central flock" consisting of the 

very best animals selected from the flocks of members. The 

performance of every animal in the central flock 'is very 

carefully recorded. 

Only the very best ram lambs are kept in the central flock for 

breeding purposes each year. The rest of the tested rams are 

available to the members in exchange for- five ewes also carefully 

selected from the applicant member's flock. In this way a flow of 

the best ewes to the central flock is ensured. Once again these 

are mated with only the best rams. Consequel1tly, improved rams 
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are constantly returned to the members' flocks. 

All of these rams will be acclimatized to the district and local 

farming ~conditions. All will have been performante tested for 

growth of meat and wool under commercial conditions and all will 

have been fleece tested for wool quality. Improved rams can 

therefore be constantly introduced into a members flock at no 

more than the cost of five ewes (Fiske, 1975). 

The scheme, which originated in New Zealand, was introduced to 

South Africa in 1971. In view of the widespread recognition of 

the upgrading of stock as a necessity in extensive livestock 

farming area of the Karoo region, stock quality is expected to 

improve systematically as more.farmers become involved in these 

schemes. 

7.3.6 Increasing size of farming enterprise 

In chapter 5 it was indicated that in response to various social 

and cultural forces, farm size had decreased as a consequence of 

subdivision. It is the opinion of numerous commentators including 

Land Bank assessors and Agricultural Extension Officers that the 

current size of the majority of farms in the Karoo region is 

approximately that of a minimum economic, unit. Any further 
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reduction in size would drive farmers from the land (Coetzee, 

1984; Esterhuyse, 1984). 

It follows from this view that farming close to the margin of 

profitability heightens the hazard of adverse circumstances such 

as those associated with a drought. It also follows that 

increasing the size of a farming enterprise might provide greater 

resilience and constitute an appropriate response to the drought 

hazard. By this means income might be increased leaving a greater 

disposable amount available for investment in other hazard 

reducing measures. Veld conservation might also be achieved by 

operating at below the carrying capacity of the farm in terms of 

livestock numbers. 

Of the farmers sampled, 30,6 per cent indicated that 

sought to reduce the hazard.of drought by this means. 

they had 

The high 

cost of land is the major factor limiting the adoption of this 

option. Many farmers expressed the opinion that the only way of 

acquiring additional land was by inheritance. Of the total, 25 

per cent of farmers exercised this option of increasing the size 

of the farming enterprise by renting additional land, almost 75 

per cent of which was in units of less than 6000 ha in size. Mean 

size of owned farm units was 8169 ha while the mean size of units 

comprising a farming enterprise (i.e owned land plus rented land) 

was 9578 ha. These figures confirm the necessity to increase the 

size of the farming operation in many instances. 
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This conclusion is corroborated by Hattingh (1979) who found that 

input costs per hectare decreased as the size of farming units 

increased in the Great and north-western Karoo. Efficiency as 

measured by the ratio of gross income to the costs of the means 

of production increased consistantly - as farming units became 

larger. This was due to the more efficient use of both labour 

and machinery on larger farms. 

7.3.7 Responses to the flood hazard 

In the survey four responses aimed at modifying the loss 

potential in relation to the flood hazard were identified. 

The most universal of them. adopted by 11 of the farmers. (28.9 

per cent) was -the avoidance of flood-prone locations. This 

response is only relevant in respect of the erection of 

structures. such as farm buildings. that might be damaged by 

flooding. Clearly. farmers do not always have much choice in the 

avoidance of floodplain land for the cultivatio~ of fodder crops. 

due -to the scarcity of suitable land elsewhere. In the vast 

majority of cases. however. cultivation is a very small component 

of the farming economy. 
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Another response is the emergency evacuation of livestock from 

areas threatened by flood water. If the farmer has sufficient 

warning of an impending flood, livestock can be driven from low­

lying areas where the danger of being washed away exists. 

Some farmers deliberately practice river bank conservation as a 

response to the flood hazard. This involves the planting of 

trees, such as willows, or reeds to bind the soil and prevent its 

loss by erosion. A similar end is achieved by establishing 

permanent pastures on river banks. Various species of grass, 

especially Kikuyu, and lucern are used for this purpose. 

One farmer indicated that he had enlisted the services of a 

qualified civil engineer to determ~ne the s~ecifications required 

for the construction of a weir that would be strong enough to 

withstand a flood. No indication of the design flood was given. 

This single response must be regarded as somewhat excepti~nal. 

7.4 Adjustment to losses 

7.4.1 Spreading the losses 

As individuals farmers try to adjust to the consequences of 

droughts and floods by relying on and participating in the aid 
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schemes that operate during droughts or are brought into play 

after disastrous events. In this way their losses are spread in 

time, if the aid they receive is in the form of a repayable loan, 

or the losses are spread through society if their aid is in the 

form of a lowered interest rate on borrowed finance, a grant, 

subsidy or any other mitigating gift where the finance has a 

public source. 

There is the view that the existence of an aid scheme exacerbates 

the hazard for which it exists. It is argued that the knowledge 

of available aid is a security that is incorporated into an 

individual's planning with respect to the hazard. As a 

consequence he can afford to be less careful in the management of 

his affairs since any mistake resulting in loss can be ofset by 

contributions from the scheme. In relation to the drought hazard 

this encourages farmers to be more exploitive in their 

orientation towards farming and operate right on the margin of 

the resilience with which nature has endowe·d their farm. Short­

term profit maximization is encouraged at the expense of long­

term conservational practices and a real effort to operate in 

harmony with nature because the consequences of disharmony are 

diminished and more remote. 

The converse of this question also needs to be considered: is it 

indeed possible for farmers who operate in the face of the 

drought or flood hazard to continue witho4t aid, given the 
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occurrence of extreme disastrous events? The question is 

addressed further on in this chapter. 

7.4.2 Planning for losses 

One aspect of this response has been partly addressed in the 

previous paragra.ph but two further responses need to be 

considered under this heading. These are the establishment of 

reserve funds by individuals and insurance against losses. 

Of the total. 57,8 per cent farmers planned for losses related to 

drought by setting aside some money for use when drought struck. 

A number of farmers. though not implementing this option. were of 

the opinion that it ought to be done. Yet. there were many who 

reacted negatively to this measure. The comments included 

statements such as: 

"It is unnecessary; capital must work." 

"Practically. it is impossible." 

"This is a good option but impossible to implement." 

"It is impractical because of inflation." 

"The surplus of money each year is insufficient to carry you 
through a drought. but if you have 5 consecutive good years 
you can set aside enough for about 2 or 3 years of drought." 

Such responses are enlightening about the profitability of 
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farming in these instances. Clearly, estimation of the 

profitability is dominated by short-term considerations. Droughts 

as inevitable and recurrent phenomena are not incorporated into 

the reckoning process and the farming operation is proceeding out 

of phase with the dictates of the natural environment. Oryly 

importation of resources makes it possible to sustain such 

operations. 

No insurance schemes appropriate to the hazards of farming in the 

Karoo exist in South Africa. There is no scheme that has been 

designed to indemnify farmers against loss of the means of their 

production resulting from drought or flood. Insurance is 

available on standing cereal crops, but due to the nature of 

production in the Karoo and the negligible area under cereals, it 

is inapplicable. Such insurance cover is usually restricted to 

damage by wind, hail or fire.· 

The main resaon for the lack o.f insurance cover for drought or 

flood loss lies in the difficulty of finding appropriate 

parameters on which to base the actuarial calculation of 

probabilities. Droughts are gradual in th~ir effects and it is 

extremely difficult to define the degree of loss at a particular 

stage. The number of livestock kept· by a farmer is also 

constantly changing. The base for the calculation of premiums is 

therefore also subject to constant variation. With respect to 

floods, crops not only vary in type but also in stage of maturity 
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and losses would be similarly variable. Insurance companies have 

found it impracticable or uneconomical to administer and 

therefore do not offer insurance against eventualities resulting 

from flood or drought. 

The only flood related insurance available is the normal short­

term insurance applicable to losses and damage of fixed property 

and vehicles. Such standard insurance is available to farmers and 

·urban dwellers and covers losses to buildings and contents of 

buildings, vehicles ahd farm machinery, but not loss of farmers' 

sources of income such as livestock or crops. Special insurance 

cover is available for stud animals but it relates to mortality 

as such and not to drought or flood losses (Sentraoes, 1986). 

Only 7 farmers (18,4 per cent) indicated that their property was 

covered by insurance for losses related to the flood hazard. 

7.4.3 Bearing the losses 

With respect to drought .no farmer indicated that no steps at all 

had been taken to reduce its detrimental effects. Though the 
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number of measures employed varied greatly, no one was prepared 

to simply bear the losses resulting from droughts without some 

effort to reduce them. 

With respect to floods, however, 26,3. per cent of farmers 

indicated that they had taken no measures to reduce the hazard of 

flood. Their only response was to accept the losses brought by 

floods. 

The nature of losses varied from those involving the sources of 

income such as livestock or crops to damage of property. Table 

7.4 shows the percentage of farmers that recorded a loss of 

livestock, the average number of livestock lost, and the average 

percentage reduction in the income of farmers during the drought 

of the 1960's and the drought of the 1980's in the region. 

Table 7.4 Losses suffered by farmers 

Farmers that experienced stock losses 
Average head of stock lost per farmer 
Average reduction of income per farmer 
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Drought of 
1960's 

63,.3% 
192 

40,7% 

Drought of 
1980's 

64,3% 
178 

44,4% 



Of the urban dwellers sampled no respondents indicated that they 

intended to move away from the area due to the hazard of 

flooding. Since the remaining option open to them in the event of 

a flood is more or less limited to evacuation of their dwelling, 

their response falls very largely in the category of bearing the 

loss. 

7.5 Evaluation of responses 

A fundamental question underlying the wide spectrum of responses 

relates to their appropriateness in the face of the drought and 

flood hazard. How successful are they in reducing the detrimental 

effects of these hazards? 

Losses as a consequence of drought or flood can be either of 

property such as livestock or crops in respect of drought or both 
~ 

these as well as structures, soil, fences. implements. etc. in 

respect of floods. Apart from. loss, of human life which is 

frequently a consequence of disastrous floods. losses can be 

converted to financial terms. Reduction of income . can be 

regarded as a measure of the cumulative effects of these losses., 

With respect to the drought of the 1960's, 95,5 per cent of 

farmers recorded a reduction in their income while this figure 
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for the drought of the 1980's was 90,l per cent. Table 7.5 shows 

the percentage reduction in income for the two drought periods. 

Table 7.5 Percentage of farmers with reduced income 
as a result of drought 

Drought period Percentage reduction of income 

1960's 
1980's 

0-20 

22~6 
19,8 

20-40 

34.3 
30,6 

40-60 

30.7 
30,5 

60-80 

6,6 
12,2 

>80 

5,8 
6.9 

The basic pattern of .distribution of farmers with reduced income 

in the five categories is similar for both drought periods. 1 The 

figures do, however. suggest that the drought of the 1980's was 

somewhat more severe. The percentage of farmers in the lowest 

loss category is slightly less (19,8 per cent) while the 

percentage of farmers in the upper loss categories, especially 

the 60-80 per cent category, is .higher than. in the 1960's. 

In order to determine the success of responses as measures to 

ameliorate the effects of drought, contingency tables were drawn 

up to assess the relationship between percentage reduction in 

income as a measure of the effect of a drought on a farmer, and 
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his various responses to the hazard of drought. 

for this purpose can be stated as follows: 

Null hypotheses 

1. The adoption of any one of the individual measures will not 

reduce the percentage loss of income of farmers as a 

consequence of the drought. 

2. The adoption of all the measures will not reduce the 

percentage loss of income of farmers as a consequence of the 

drought. 

The results of this analysis are shown in table 7.6. 

Attention is drawn to the following: 

The success of measures adopted by farmers in response to the 

flood hazard cannot be analysed in the same way. Responses are 

primarily aimed at reducing the detrimental effects of only minor· 

floods. The response to major floods, permanent evacuation aside, 

is simply to bear the loss, which really constitutes no response 

at all. Moreover, as was indicated earlier, more than a quarter 

of all farmers recorded no response other than bearing the loss. 
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Two responses relating to the drought hazard have been excluded 

from the analysis. Soil conservation measures have been shown to 

have met with little permanent success in reducing losses of soil 

(see 7. 1) . A source of income other than from farming is regarded 

as a measure that is neither open to all due to limited 

opportunities, nor is it related to farming practice. These two 

have therefore not been included in the analysis. 

Null hypothesis 2 is tested by employing an index representing 

the adoption of more than one of the individual measures. The 

initial supposition is that the greater the number of measures 

adopted by a farmer, the greater will his success be in 

ameliorating the ~ffects of drought. As a means of cross­

checking null hypothesis 2, the response of observing the drought 

management principles as propounded· by the Department of 

Agriculture is included in the analysis. Consciensciousness in 

the application of these principles is divided into three 

categories: Meticulous. partial and not at all. These drought 

management principles represent a basket of re~ponses, many of 

which overlap with the other responses listed in the analysis. 

the relationship to loss of income should therefore be similar to 

that of the combined index of individual· responses. 
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Table 7.6 Probability values of no association between 
% reduction of income.and response-variables 

Response Probability values 
Drought of 1960's Drought of 1980's 

1. Limiting livestock 
(Veld conservation) 

2. Building more dams 
(Water conservation) 

3. Veld improvement 
4. Planting salt bush 
5. Planting cactus 
6. Planting agave 
7. Diversification of stock 
8. Producing own feed 
9. Establishing fodder bank 
10. Upgrading livestock 
11. Increasing farm unit size 
12. Establishing reserve fund 

13. Combined response index 
(All above responses) 

14. Application of drought 
management principles 

0,3214 

0,8794 
0, 1318 
0,6759 
0,4884 
0,3719 
0,6581 
0,7628 
Q,6830 
0,4853 
0,2895 
0,3315 

0,4488 

0,3101 

0,4980 

0,2856 
0,2084 
0,9663 
0,9786 
0,7626 
0,9638 
0,3724 
0,7870 
0,1009 
0,5140 
0,6095 

0,1962 

0,1786 

From the table it is clear that all of the probability values are 

greater than the acceptable significance level of 0,05. There is 

therefore no association between any single variable or 

combination of variables and a reduction in the level of income 

loss. 

One possible explanation for this lack of a relationship could 

lie in the use of the single indicator "Reduction in level -of 

income'.' as an appropriate measure for assessing the detrimental 

effect of drought. This problem was addressed by devising a 
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composite index to represent the effec.t of drought on a farmer. 

The index is made up of the following components, all relating to 

the effect of the drought on the farmer: 

1. Whether a particular drought was experienced as serious, 

moderate or mild (scoring 3, 2 and 1 respectively); 

2. How long he perceived the drought to have existed, in four 

categories of < 1 year, 1-2 years, 2-4 years and >4 years, 

(scoring 1, 2, 3 and 4 respectively); 

3. Whether he had been obliged to reduce the number of his 

livestock as a consequence of the drought (scoring 1 for 

"yes" and O for "no"); 

4. Whether he had found it necessary to feed his livestock 

artificially, (scoring 1 for "yes and O for "no"); 

5. Whether he had found it necessary to sink additional 

boreholes to provide for the needs of his stock during the 

drought (scoring 1 for "yes" and 0 for "no"); 

6. Whether his income was reduced a~ a· consequence of the 

drought (scoring 1 for "yes" and 0 for "no"). 

Individual values cumulatively make up the composite effect index 
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which has a maximum possible value of eleven. The higher the 

value, the worse the effect of the drought for the farmer. This 

index was computed for the drought of the 1960's and the drought 

of the 1980's and cross-tabulated firstly with the combined 

response index (item 13 in table 7.6) and secondly with the 

response of applying the officially recommended drought 

management principles (item 14 in table 7.6). The results of the 

analysis are shown in table 7.7. 

Table 7.7 Probability values ot no association between 
composite effect index and response variables 

Response 

Combi ne_d response index 

Application of drought 
management principles 

Probability values 
Drought of 1960's Drought of 1980's 

0,0747 0,6977 

0,0798 0,1791 

From this table i~ is clear that at the 0,05 level of 

significance, the null hypothesis cannot be rejected and no 

association is present between the effect of drought and the two 

variables. ·If, however, the level of rejection is lowered to 

0,10 some association is evident between the effect of the 

drought of the 1960's and the two variables. For this drought the 

adoption of a greater number of ameliorative measures does 

indicate a reduction in the adverse effects of the drought. Even 
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at this low level of significance., no association emerges between 

the effect of the drought and the adoption of measures in respect 

of the 1980's drought. 

A possible explanation is that the drought of the 1960's was less 

severe than the one of the 1980's and that the measures were 

therefore more effective for that drought. This would also 

suppo.rt the argument that measures can be effective in respect of 

a drought that is relatively mild or of short duration, but that 

they become increasingly ineffectual as the drought becomes more 

severe and prolonged. The extension of this argument would 

suggest that a farmer can do nothing to eliminate the effect of a 

disastrous drought. 

In view of the fact that there is apparently no relationship 

between precautionary respon·ses and the effect of a severe 

drought, the possibility of other factors playing a role in 

determining the detrimental effects of a drought are considered. 

Examples of such factors are educational status, ·1ength of 

farming experience, knowledge of local environmental conditions, 

and size of the flock. Using a .null hypothesis of no association 

the relationship between these factors and the effect of drought 

was analysed by means of contingency tables. The results are 

shown in table 7.8. 
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Table 7.8 Probability values of no association between 
composite effect index and selected characteristics 

Probability values 
Characteristics Drought of 1960's Drought of 1980's 

Educational status 
Length of farming experience 
Knowledge of environment 
Size of flock 

0,1802 
0,1070 
0,3262 
0,1397 

0,6075 
0,1207 
0,5646 
0,2487 

As in the instances dealt with earlier in the discussion, the 

null hypothesis cannot be rejected at the 0,05 level of 

significance and it has to be concluded that there is no 

association between 'the characteristics of the farmer or his 

farming enterprise and the effect of drought. It should, 

however, be noted that the same pattern of higher probability 

values for the drought of the 1980's than for the 1960's persists 

in this table. This appears to confirm the deduction made 

earlier, that no resources available to the farmer are able to 

adequately protect him .from the adverse effects of a severe 

drought, the 1980's drought having been more severe than that of 

the 1960's. 

252 



CHAPTER 8 

TiiE F,OUNDATIONS OF RESPONSE BEHAVIOUR 

In thi.s chapter an attempt is made to explain the responses 

identified earlier in the study by examining some of ·the major 

·factors that influence behaviour in the context of the drought 

and flood hazards in the' Karoo enviro·runent. 

In searching for explanations of response behaviour, studies have 

focused attenti6n on the question of choi~e in the decision­

making process; 

with the nature 

The characteristics of the choice process vary 

of the dec.ision ma,ker, some being collective 

actions, others individual actions, and many being 

consequentially constrained by previous collective or individual 

choices. No fundamental discrepancy' is· found between .individual 

and colrective. behaviour in the ways 'in which the choice of 

adjustment is made. Burton, Kates and White (1978: .135) state 

that "collectives that serve as managers adopt .. adjustments, much 

as do individuals, for_ the self-interest··~f the group constrained 

by limits of experience, capital, and the perceived ·efficacy of 

said adjustments. Those that dispense hazard services do so in 

response to professional role, to responsibility, or to customer 
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demand, encouraged or discouraged by need for survival or 

expansion. The guidance a society exercises on individual or 

group adoption reflects the prevailing political and social ethos 

of a society, as well as its organizational ability to handle 

relatively rare_undertakings." 

The process of choice involves a consideration of the likely 

economic outcomes but the resulting behaviour rarely conforms to 

the expected optimum. Maximization of the expected gains is not 

usually achieved. Reasons for this include difficulty in 

appraising the magnitude and frequency· of extreme events, 

deficiency in awareness of all the available alternatives, and 

difficulty in evaluating the consequences of selected options. 

Behaviour is seen to be in accord with some form of bounded 

rationality in which satisficing rather than optimizing is the 

key factor (Burton et al., 1978). 

One of the fundamental factors affecting choice, 

early in natural hazards research, was the way 

hazard itself was perceived (e.g. Saarinen, 

identified very 

nature or the 

1966). While 

individuals or institutions evaluate adjustments with reference 

to their environmental fit, technical feasibility, economic 

gainfulness, -and social confo:nni ty, considerable variation exists 

in the perceptioh of hazard. 

Perception acts as a filter in the decision mechanism through 

. 254 



which independent factors pass before adoption of a response 

occurs. In their general model of hazard perception and response 

by individual floodplain residents Smith and Tobin (1979) see 

perception of the flood hazard as an interface between the 

relevant independent and dependent factors. In contexts other 

than hazard the role of perception is similarly highlighted. 

Lloyd and Dicken (1972) for example, see p-erception as a coding 

mechanism which filters information passing between the objective 

environment and the behavioural environment. 

Gold identifies four important factors that influence response: 

previous experience, personality, attitudes towards nature, and 

attachment to place (Gold, 1980). Burton et al., (1978) add 

cultural, economic, and social constraints, as well as the role 

played by government to the list. In this chapter, an attempt is 

made first to identify some aspects of the way in which the 

hazards of drought and flood are perceived and then to assess the 

role of these factors in the responses that have previously been 

identified. 

From the literature devoted to the explanation of response to 

hazards it is clear that certain factors keep recurring. Some are 

aimed at explaining choice· or the decision process while others 

are offered in the context of perception. Still others skip the 

intermediate steps of choice and perception and are offered in 

explanation or partial explanation of the response itself. These 
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circumstances highlight the complexity of 

.processes involved. 

the behavioural 

It is not the purpose of this research to extricate the 

complexities of the ·dec-ision process. The objective, as stated 

earlier, is to provide a broad perspective of responses to the 

drought and flood hazards in the dry regions of South Africa 

which can serve a·s a springboard for more detailed research into 

s·pecific problems. In accord with this objective therefore, the 

factors referred to above are examined individually and evaluated 

in relation to their applicability in explaining local responses. 

Twelve such factors can be resolved from the numerous influences 

referred to above. 

8.1 Perception 

A fundamental question that has to be considered is the 

individual's or institution's perception of extreme events. Is an 

extreme event in the form of a drought or flood perceived to be a 

hazard or merely a circumstance .to be reckoned with? A perfectly 

realistic view of such events, i~e. one that reftected a 

completely harmonious relationship with·"the riatural environment, 

would hardly regard droughts or floods as hazards but rather as 

irregularly recurring, albeit disadvantageous, circumstances that 

formed part of the pattern· of things. It is hqrdly a hazard if an 
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individual takes it into account in his planning and adjusts his 

way of life to it. It is just one more factor in his existence. 

It becomes a hazard when he regards it as abnormal and does not 

account for it in his planning. Then, when it occurs he is unable 

to cope without adopting some extraordinary measures. Many 

people in the Karoo ~egion have a deficient view of extreme 

drought and flood events and they are therefore perceived to be 

hazardous. 

8.1.l Origin of drought 

Many farmers recognize the onset of a drought by a decline in the 

quality of the grazing and its effect on the livestock. Another 

way of saying the same thing is evident in the fact that some 

farmers equate having to feed their livestock artificially with 

the existence of a drought. A close connection therefore exists 

between a farmer's ability to detect changes in the carrying 

capacity of the pastureland and his perception of drought. 

Evaluating their own ability to gauge the carrying capacity of 

the veld under changing circumstances, 15,9 per cent of the 

sampled farmers felt that they were able to very accurately 

estimate changes, 76,7 per cent that they were able to estimate 

changes well and 7,4 per cent that their ability in this respect 

was poor. Extension Officers have the opinion that farmers tend 

to have a somewhat inflated view of their own ability to gauge 

carrying capacity. An inaccurate view of their ability to read 
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the veld therefore also leads to an inaccurate perception of 

drought, which can be perceived to start earlier, be more severe 

and last longer than otherwise. 

Some farmers are well aware of this trap and indeed see drought 

in the region as being partly man~made. One farmer identifies two 

sources of drought so clearly that he ascribes relative values to 

each: overgrazing. which is responsible for 40 per cent of 

drought. and insufficient rainfall. responsible for 60 per cent 

of drought. 

S.1.2 Frequency of drought 

The following quotations are typical responses to the question of 
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how frequently droughts occur in the region: 

It 

"You must expect a drought every year; a good year is an 
exception." 

"Two good years, then a decline in rainfall; this is a 
warning. The pattern is two,good years, one normal year and 
then two years of drought." 

"Droughts are preceded by two or three dry years; they come 
in seven year cycles." 

"A Vosburg farmer sat by his window looking at the falling 
rain. Asked by his wife what he was thinking about he 
responded: The drought that is to follow." 

"Drought is a part of us; there is 
rainfall. You expect drought to occur 
farm on the basis of poor conditions. 
year you must reg~rd it as a bonus." 

no need to measure 
and you must run your 
If there is a good 

is evident that considerable variation exists . in the 

perception of the frequency of drought. Of the 180 respondents to 

the questionaire, 52 failed to answer the question on the 

expected frequency of the recurrence of serious drought. With 

respect to the frequency of moderate drought 54 failed to answer 

the question and with respect to light drought the number rose to 

81. While this might be regarded as tardiness in filling in the 

questionaire, it can at least equally be interpreted as a 

deficiency in the perception of .the hazard. 

Severe drought is most clearly perceived.by respondents, 71,l per 

cent having a definite conception of its occurrence. Of the 

farmers who responded, 70 per cent also clearly perceive the 

occurrence of moderate drought but on~y 45 per cent have any 
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coherent conception of light drought. This is in accord with the 

findings of other studies where severity of risk has emerged as 

an significant cognitive variable (Burton et al .• 1978 : 106). 

Wide variation is evident in the perception of the frequency of 

the occurrence of drought. Table 8.1 indicates the variation 

with respect to severe drought. 

Table 8.1 Perceived recurrence interval : .._severe drought . 

Recurrence interval Number of farmers Percentages 
(years) Cell Cumulative 

1 5 3.9 3,9 
2 2 1.6 5,5 
3 7 5,5 10,9 
4 6 4.7 15,6 
5 14 10,9 26,6 
6 6 4,7 31.2 
7 13 10.2 41.4 
8 6 4,7 46,1 
9 4 3.1 49.2 

10 43 33.6 82,8 
11 .4 3.1 85,9 
12 2 1.6 87.5 
15 5 3,9 91.4 
20 6 4.7 96,1 
30 3 2,3 98,4 
40 1 0,8 . 99. 2 
50 1 0.8 100,0 

CN = 128) 

People variously perceive the recurrence period of a serious 

drought to be from as low as one.year to as high as 50 years. 

more than 90 per cent see the recurrence period as less than 15 

years and nearly half of the respondents expect a serious drought 
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in less than 10 years. Th~ largest single group, constituting 

33,6 per cent of all respondents, expects a serious drought once 

every ten years. Independent evidence, as indicated in chapter 3, 

points to a recurrence interval of 18 20 years for serious 

drought, breaking down to a 10-year·cycle in the south (Tyson et 

a 1. , 1975) . 

The perception of the return period bf moderate drought is also 

subject to great variation but the range is onli half that of 

serious droughts (table 8.2). Nearly 78 per cent see the return 

Ta.ble 8.2 Perceived recurrence period : Moderate drought 

Recurrence interval· 
(years) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
12 
20 
25 

Number of farmers · Percentages 
Cell Cumulative 

5 4,0 4,0 
11 8,7 12,7 
33 26,2 38,9 
12 9,5 48,4 ' 
37 29,4 77,8 

6 4,8 82,5 
12 9,5 92,l 

2 1,6 93,7 
1 0,8 94,4 
4 3,2 97,6 
1 0,8 98,4 
1 0,8 ·99, 2 
1 0,8 100,0 

(N = 126) 

period as 5 years or less. The largest single .group const'ituting 

nearly· 30 per cent of farmers regards the return period as 5 

years. This group is closely rivalled by another comprising 26,2 · 

261 



per cent of the farmers who perceive the return period to be 3 

years. 

Table 8.3 indicates the variation in the perception of light 

drought. The maximum return period is perceived by some to be 10 

Table 8.3 Perceived recurrence interval : Light drought 

Recurrence interval 
(years} 

1 
2 
3 
4 
5 
7 

10 

Number of farmers Percentages 
Cell Cumulative 

26 26,3 26,3 
26 26,3 52,5 
33 33,3 85,9 

3 3,0 88,9 
7 7,1 96,0 
2 2,0 98,0 
2 2,0 100,0 (N 99) 

years. Only a small percentage of farmers perceive light droughts 

to recur at intervals of more than 3 years. 
A third of all 

farmers think that a light drought occurs every 3 years, while 

26,3 per cent see the return period as 2 years. Significantly, an 

equal percentage of farmers appear to equate the annual dry 

period in the cycle of rainfall with a light drought. 
This 

deficient view can be interpreted as a non-acceptance of the 

pattern of nature, even the established annual cycle being 

regarde~ as hazardous; a view of "nature against man". 

262 



8. l. 3 Recollection of drought 

Farmers' recollection of the date of '.the d_rought immediately 

preceding the current one varied greatly. Table 8.4 indicate~ 

the variation. · 

Table 8.4 Recollection of drought: Year of occurrence of 
previous drought 

Year Number of farmers .Percentages ·RAINFALL 
(N = 1.60) Cel 1 Cumulative % of long-term riormal 

1947 1 0,6 0,6 
1960 31 19,4 20,0 7i 
1961 3 1,9 .21,9 163 
1962 2 1,3 23,1 64 
1963 3 1. 9 25,0 151 
1965 2 1,3 26,3 97 
1966 18 11,3 37,5 49 
1967 6 3,8 41,3 122 
1968 11 6,9 48,1" 86 
1969 .8 5,0 53,1 91 
1970 17 10,6 63,8 79 
1971 9. 5:. 6 69,4 112 
1972 8 5~0 74,4 113 
1973 11 6,9 81,3 114 
1974 1 0,6 81, 9 223 
1975 1 0,6 82,5 '152 
1976 1 0,6 83,1 198. 
1977 2 1,3 84,4 i39 
1978 7 4,4 88,8 91 
1979 7 4,4 93,l 84 
1980 ·3 1,9 95,0 95 
1981 4 2,5 97,5 * 
1982 2 1, 3 98.8 * 
1983 2 1,3 100,0 * 

* Data-unavailable 
(Source for rainfall data: Weather Bureau, Annual Weather 
Reports: 1960-77 and Monthly Weather Reports 1978-83.) 
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In interpreting the figures in this table it should be borne in 

mind that they represent a population spread over four 

noncontiguous districts. Examination Of rainfall data for 

stations in these districts revealed not only a considerable 

variation in the amount of rainfall recorded at different 

stations within the same district but also from one district to 

another. The effect of this geographical spread would be to 

smooth the variation considerably, since the figures are for the 

four districts combined. 

Three clusters, where more than 10 per cent of the farmers 

perceived the previous drought to have occurred during a 

particular year, can be identified from this table: 1960, 1966 

and 1970. The greatest agreement in the perception is for 1960 

where 19,4 per cent of farmers remembered the occurrence of a 

drought. During this year offiial records indicate that only 77 

per cent of the long-term normal rainfall had occurred. Of the 

farmers sampled, 11,3 per cent perceived a drought to have 

occurred in 1966, a coniiderably ~maller percentage than for 

1960. Yet, only 49 per cent of _the long-term normal rainfall had 

occurred during that year, a far greater negative deviation than 

in 1960. A possible explanation is that 1966 was bracketed by 

years of good rainfall (151 per cent in 1963, approximately 

normal· rainfall in 1965, and 122 per cent in 1967). A further 

possible perspective is that sufficient residual moisture was 
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available in the soil in 1966 as result of good rainfall in the 

irranediately preceding years. The effect of the low rainfall was 

·therefore not as severe. This would emphasise the need for 

caution in equating drought with subnormal rainfall in a 

particular year. 

The third cluster is characterized by 10,6 per cent recalling a 

drought. Here the official records indicate that 79 per cent of 

the long-term normal rain had fallen. The two preceding years 

also show a somewhat heightened percentage of farmers recalling 

the occurrence· of drought (6,9 per cent and 5,0 per cent), during 

which time 86 per cent and 91 per cent of the normal rainfall 

occurred. 

The figures in this table suggest that there is some 

correspondence in the recollection of the occurrence of a drought 

and actual rainfall figures, i.e. a degree of accuracy in the 

perception and recollection of drought. An amomaly is, however, 

present in the years 1971, 1972 and 1973 where higher than normal 

rainfall- occurred while 5,6 per cent, 5,0 per cent and 6,9 per 

cent of farmers respectively_ recalled the occurrence of a 

drought. The year 1962 is also an anomaly where only 1, 3 per cent 

of farmers recalled the occurrence of a.·drought while the actual 

occurrence of rainfall was down to 64 per cent of the long-term 

normal: 
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A possible overall interpretation is that one dry year, bracketed 

by wet or normal years is not perceived as a year of drought. 

But, as one dry year is followed by consecutive dry ones, 

perception of drought is more acute and recollection is enhanced. 

The effect of the drought then continues to be felt for two or 

three years (see 1971, 1972 and 1973). Perhaps from the condition 

of the' veld, farmers perceive them to be dry despite normal or 

above normal rainfall. This interpretation is, of course, highly 

tentative but it does suggest an avenue for further investigation 

that would contribute to the understanding of the perception of 

drought and its effects. 

8.1.4 Severity of drought 

Of the farmers sampled, 62 per cent perceived the previous 

drought to have been severe, 36,l per cent as moderate and ?nly 

1,8 per cent regarded it as light. Although there is no absolute 

correspondence, a high percentage (89,2 per cent) also found it 

necessary to feed their livestock artificially, 95,5 per cent 

suffered a lo~s of income during that period and 63,6 per cent 

suffered stock losses. (The association between the existence of 

a drought and artificial feeding of animals was noted earlier). 

With respect to the current drought 88,l per cent perceived it to 

be severe, 10,2 per cent as moderate and 1,7 per cent as light. 
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Of the total. 93,5 per cent found it necessary to feed livestock 

artificially, 90,1 per cent suffered a reduction of income and 

·64,3 per cent lost livestock due to the drought. 

The similarity in the perception of the previous and the current 

droughts is remarkable. This accords with the finding of other 

studies (e.g. Moline, 1974; Burton and Kates, 1972) that little 

variation in perception exists where hazards occur frequently, 

regardless of their severity, apparently due to the firm 

establishment of perceptions in the course of time. 

8.1.5 Duration of drought 

Variation is evident in farmers' perception of the duration of 

the previous and the current droughts. Table 8.5 indicates 

farmers' perception of the duration of the drought in four 

categories. 

Table 8.5 Perception of drought duration 

Duration 
(years) 

< 1 
1 - 2 
2 - 4 
> 4 

Number of farmers 

Previous Current 
drought drought 

CN = 162) (N = 171) 

27 19 
56 18 
50 28 
29 106 
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Percentages 

Previous Current 
drought drought 

16,7 11, 1 
34,6 10,5 
30,9 16,4 
17,9 62.0 



With respect to the previous drought 34,6 per cent perceived it 

to have lasted for between one and two years and a further 30,9 

per cent perceived it to have persisted for between two and four 

years. Considering the data in table 8.4 it is not clear which 

period of drought these perceptions refer to, three main dates 

having been mentioned 1960, 1966 and 1970. If the most recent 

date is accepted as the one being referred to by most farmers and 

the three years of below normal rainfall taken as its duration, -

there is a fairly clear correspondence between actual and 

perceived duration. 

Lack of complete agreement should not be sununarily interpreted as 

a consequence of deficient or inaccurate perception of the 

drought. Drought is not always uniform in its occurrence, 

especially in an area as extensive as the one under 

consideration. Rainfall is frequently in the form of 

thundershowers and therefore occurs in patches or bands, 

alleviating, retarding the onset, or advancing the termination of 

the drought where it occurs. Farmers are well aware of this, as 

are state authorities who apply the principle in the drought aid 

scheme. Drought aid is not necessarily granted to entire 

districts at once. Rather, aid is granted to parts of districts 

or even specific farms in recognition of-the variation of local 

conditions that make it necessary. It should also be recognized 

that those farms, where conservation of grazing has been 

practised and a real effort has been made to make them less 
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susceptible to the ravages of drought by employing drought 

management principles, will display the effects of drought less 

readily than those that are overgrazed and ill-managed. 

With respect to· the current drought 62,0 per cent of sampled 

farmers perceived it to have lasted for more than four years. 

This accords with the rainfall figures which indicate below 

normal rainfall between 1979 and 1986 in some areas. 

Detailed perception of the hazard of drought is as varied as the 

number of individuals involved. Each farmer has his own unique 

way of seeing the details of the hazard. At a more general 

level, however, some agreement in perception is evident. Broad 

correspondence exists where a majority of farmers display 

similarity in the way they interpret the existence of a drought, 

view their own ability to recognize changes in the carrying 

capacity of the veld, perceive the degree of severity of a 

current drought and -perceive the duration of a drought. There is, 

however, wide variation in the way they perceive the severity and 

recollect the date of a previous drought. 

8.1.6 Perception of flood 

The perception of flood was examined from the points of view of 

people living in hazardous locations in the towns and that of 
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farmers. 

(a) Urban residents 

Only 17 urban residents responded to the mail questionaire sent 

to them. One of these returned the questionaire with only his 

name and address filled in and it therefore had to be discarded. 

The small number of returns (16 out of a total of 80 distributed, 

a sample of 10 per cent of the identified population) makes 

,generalization hazardous but it is of interest to note some of 

the trends that are evident in these responses. 

Only 5 respondents (31,25 per cent) thought that a flood hazard 

existed at the site of their residence, 11 perceiving no danger 

of flood at all. This division corresponds well with respondent's 

previous experience of flood: 12 had no previous experience of 

flood at that site as against only one who had previously 

experienced flooding of his property. The low level of perception 

is, however, inconsistent with the hazard that actually exists. 

All respondents live either in a zone that is adjacent to the 

channel of the Sundays or Great Fish rivers, parts of which were 

subject to disastrous flooding as recently as 1974, or in a zone 

that has been clearly identified by the Department of Water 

Affairs and the Municipality as subject to the hazard of 

flooding. 
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I 

l____ ___ _ 

In Graaf f-Reinet the entire area west of Cradock Street and south 

of Middle Street is officially expected to be inundated in the 

event of the failure of the Van Rynevelds Pass Dam (figure 8.1). 

Yet only 21 per cent of respondents see any possibility of 

inundation. While it could be argued that the possibility of the 

dam failing is remote and that this influences the perception of 

the residents, it should then follow that those residents living 

adjac_ent to the river channel would sense a greater danger of· 

flooding. Responses provide no evidence to support this at all. 

A partial answer to this question may be found in the fact that 

none of the respondents had previously experienced flooding of 

his property. Although the municipal workshop and sewerage pump 

stations were inundated and the water reticulation system was 

damaged by the flood of 1974, no houses were inundated in Graaff­

Reinet, a fact that contributes to the view held by the majority 

that future inundation is unlikely. Moreover, the Graaff-Reinet 

municipality has been at pains to reduce the fear of a flood 

amongst the residents of the town. This was the only municipality 

in the study region that refused to respond to the questionaire 

despite reminders. and its. top officials were explicitly 

reluctant to respond to the researcher's personal enquiry, 

apparently for this very reason. The researcher was also 

specifically requested to keep as low a profile as possible in 

conducting the survey in the town so as to minimize the awakening 

of unnecessary concern among the residents. 
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Fig. 8.1 Graaff-Reinet. Area subject to flood hazard 
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The problem of the·depopulation of Karoo towns is well known, and 

the municipality's attitude is understandable against this 

background if the exodus of a large number of people is seen as a 

possible consequence of the fear of a flood. Low perception of 

the flood hazard can no doubt be attributed partly to the success 

of the municipality's efforts to play down the possibility of 

disastrous flooding as far as possible. -

Of the 5 residents who indicated that their property was subject 

to a flood hazard, one perceived the recurrence interval of 

floods to be 10 years, one perceived it to be 50 years and two to 

be 100 years. Four out of the five respondents also had prior 

knowledge of the possibility of the inundation of their 

properties before they acquired them. This knowledge had not 

deterred them from occupying the property. The same tendency to 

ignore . the existence of the hazard is evident from the fact that 

in Graaff-Reinet some 20 sites that had been inundated as 

recently as the 1974 flood were developed and occupied by 

residents during the ensuing twelve-year period. A school clinic 

funded by the government was also erected in this zone during 

this period. 

Perception of the magnitude of the flood, hazard is indicated by 

th·e response of residents to the question of what they thought 

would be threatened in the event of a flood. Out of. seven that 

responded to the qu'estion three felt that their lives were in 
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danger, three that their house was threatened and one that only 

his garden would be flooded. Nine residents were able to 

identify the cause of a possible flood. (It should be noted that 

this is four more than perceived the possibility of water 

inundating their property). Three saw the source of a flood as 

the river only; four as the dam failing and a further two as both 

the river and the dam. 

The level of anxiety experienced by these residents is. a further 

indication of their perception of the magnitude of the flood 

hazard. Only one spent occasional sleepless nights worrying 

about the hazard while another one worried about it occasionally. 

Three were only concerned when it rained heavily and 

continuously; two sometimes gave it a passing thought. Only one 

was never concerned about it at all. For none of them was it a 

matter of such gravity that they contemplated moving to a safer 

location. 

(b) Farmers 

Of the 38 respondents to the questionaire a little more than half 

(57,9 per cent) perceived part of their l~nd to be subject to the 

hazard of flooding. Of those who perceived no flood hazard, 43,8 

pe·r cent had never experienced foooding of their land, while 56,3 

per cent of them had experienced flooding of their land before. 
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Stated in another way, .9 farmers saw no threat to their property 

by flood despite experience of at least one previous inundation. 

There are three possible explanations for this apparent enigma. 

These farmers might consciously or subconsciously ignore the 

possibility of the recurrence of such floods. Psychologically 

this is referred to as cognitive dissonance (Gold, 1980). 

Alternatively, they might have adopted certain measures which 

they regard as sufficient to pr.event a recur~ence of foooding of 

their property. Thirdly, the previoµs flood(s) experienced by 

them might not have significantly damaged any of their property, 

and they view future floods to be equally benign. 

Evidence suggests that, in all but one of the cases, confidence 

in preventative measures taken, might be a significant factor. 

These farmers had adopted one or more of the following measures 

to reduce the effects of flooding: earthworks, river channel 

modification, dams, and avoidance of flood-prone land. It is 

noteworthy that seven of these farmers suffered considerable 

losses during the previous flood (Rl 000; R3 000; RlO 000; 

R80 000;· RlOO 000 and H200 000). 

Compared to the previous flood, four indicated a reduction in the 

value of property threatened by flood.·· One saw no change while 

two perceived the present value of threatened property to be 

higher than the value of losses suffered in the previous flood. 

This contradiction in the perception of the flood hazard: not 
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seeing it to exist on the one hand yet being able to identify and 

specify in monetary terms possible losses f~om a flood on the 

other, can only be explained with reference to cognitive 

dissonance. 

The level of flood hazard was variously perceived. Of the total, 

25,7 per cent perceived the flood hazard as serious, 40 per cent 

as moderate and 34,3 per cent as slight. Statistical analysis 

revealed no significant association between level of hazard and 

experience of floods as measured by length of residence in the 

area. 

Perception of the return period of floods is summarized in table 

8.5. 

Table 8.6 Perception of the return period of floods 

Return period Serious flood Moderate flood Light flood 
(years) % of farmers % of farmers % of farmers 

Cell Cumul. Cel 1 · Cumul. Cel 1 Cumul. 

< 10 4,5 4,5 20,0 20,0 45,0 45,0 
10 13,6 18,l 32,0 52.0 30,0 75,0 
15 4,5 22,6 4,0 56,0 5,0 80,0 
20 13,6 36,2 20,0 76,0 15,0 95,0 
25 9,1 45,3 0,0 76.0 0,0 95,0 
30 4,5 49,8 4,0 80,0 5,0 100.0 
50 18,2 68,0 16.0 96,0 0,0 100,0 

100 31, 8' 99.8 4,0 100,0 0,0 100,0 
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Two features are characteristic of the distribution of the 

figures in this table. There is a distinct tendency for the 

clustering of higher values at the round-figure return periods of 

10 years, 20 years, 50 years and 100 years. Further, severe 

floods are seen to occur least frequently, light floods most 

frequently and moderate floods occupy a position in between. 

There is, however, considerable variation in the perception of 

the actual length of return periods. 

Similar variation exists with respect to the perception of the 

date of the previous flood (table 8.7). 

Table 8.7 Perceived number of years since last flood 

Number of years and date Number of Percentage 
farmers of farmers 

< 1 (1988) 3 8,1 
2 (1986) 2 5,4 
3 (1985) 1 2,7 
5 (1983) 2 5,4 

11 (1977) 2 5,4 
12 (1976) 5 13,5 
14 (1974) 21 56,8 
27 (1961) 1 2,7 

(N = 37) 

More than half of the respondents identified 1974 as the date of 

the last flood and it~is well-known that widespread heavy rains 
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in the region brought down the rivers during that year. Variation 

in the perception of the date of the last flood can be attributed 

to inaccurate memory of the incident, and possibly that some 

farms are more susceptabl e to flooding than otheco. The fact .that 

rainfall characteristically occurs in the form of thunderstorms, 

producing notoriously patchy falls and locallized flash floods 

can also be a reason. 

It could be argued that perception of the level of hazard, i.e. 

whether risk was high, moderate or low, might be influenced by 

the degree to whch a farmer's income was threatened by the 

hazard. Farmers were therefore asked to identify what percentage 

of their income was threatened by the floods. An analysis 

revealed no significant association between the factors of 

perceived level of flood hazard and percentage of income 

threatened by flood. 

The findings of this study of perception of the drought and flood 
. . 

hazard accord with those conducted elsewhere in that its most 

characteristic feature is its great variation. 

Psychology offers two main sources of explanation for this 

variation in perception. The first is "cognitive dissonance", 

producing in an individual an attitude that does not accord with 

what would be expected from consideration of available 

information about the objective environment. Cognitive 
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dissonance occurs whenever a person perceives an environment as 

threatening but expects to continue living in that environment 

(Preston et al., . 1983). A degree of cognitive dissonance is 

likely to be present with the majority of Karoo farmers since 

most of them do not view their stay in that environment as 

temporary. 

The second is that human nature tends to distort infrequent 

hazard conditions (or other conditions associated with stress or 

pain) and assign to them roles that are more remote and less 

traumatic than they really are. This is an essential element in 

adaptation and is probably important for human· survival. This 

observation leads to the need to consider previous experience as 

it affects hazard response. 
' 

8.2 Previous experience 

The role of previous experience as a factor in response behaviour 

was examined as early as 1966 by Saarinen in his study of drought 

on the Great Plains of the. USA. He found that farmers 

underestimated the frequency of years when drought was 

experienced and were optimistic about the number of good years; 

that successes were recalled more frequently than failures. 

Subsequent research has substantiat~d this early finding (e.g. 

Jackson and Mukerjee (1974). "Extreme events tend to act as a 
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fixed point in experience, obliterating memories of earlier 

occurrences and acting as a standard against which later ones 

will be compared, although the poignancy of the recollection will 

fade if the extreme event happens only rarely'' (Gold, 1980 : 

206). 

An indication of this tendency towards optimism and the fading of 

poignancy is evident in the response of municipal authorities and 

urban dwellers in Graaff-Reinet and Kenhardt. 

Graaff-Reinet suffered damage amounting to R187 519 as a result 

of the flood that occurred in the eastern Cape ·midlands in 1974. 

I 

Of this amount only R12 519 was the cost of damage to residential 

buildings, R46 500 to educational inst~tutions and R107 206 to 

; property of the municipality (Spies, 1977). The nature and 

relatively small cost of the damage caused by this flood no doubt 

influenced the municipality in its view that a warning system was 

an adequate response to the hazard of flooding and and that land-

use control measures were unnecessary or inappropriate. The 

nature of the event also appears to have given residents a false 

sense of security as is evident in their construction of 

dwellings on previously inundated land. 

Kenhardt experienced floods in 1941, 1961 and 1974. In the 1941 

flood all the dwellings in the Rooiblok area were swept away 'and 

peoples' lives were lost. The two subsequ.ent floods were far 
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less serious and today the Rooiblok is once again occupied by ,a 

number of permanent residents. 

In the study area 73,5 per cent of farmers have occupied their 

present farm for more than 15 years and 78,7 per cent of farmers 

previously lived in the same region (see Tables 8.8 and 8.9). It 

might therefore be concluded that some three-quarters of all 

farmers had experienced at least two or more serious droughts 

(assuming an approximate 10-year cycle) and that this experience 

would influence their response to the hazard. It might be 

assumed that repeated personal experience of drought events would 

lead to the adoption of measures to reduce its effects. The 

degree to which the drought management principles of the 

Department of Agriculture are adopted can be taken as an 

indication of the extent of response. 

Table 8.8 Length of tenancy 

Years 

< 5 
5 - 10 

10 - 15 
> 15 

Number of farmers 
(N = 177) 

10 
21 
16 

130 
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Percentages 
Cell Cumulative 

5,6 
11.9 

9,0 
73,5 

5' 6 . 
17,5 
26,6 

100,0 



Table 8.9 Location of previous residence 

Percentages Location of previous 
residence 

Number of farmers 
(N = 169) Cell Cumulative 

• 
Within the regi6n 
Outside the region 

133 
36 

78,7 
21,3 

78,7 
100,0 

Cross tabulation of these two variables (length of experience and 

degree of adoption of drought management principles) shows no 

significant association between these two factors. In this region 

factors other than previous experience of drought appear to play 

a more important role in motivating response. 

A similar lack of association is evident in relation to the flood 

hazard. Farmers living in the area for a long time, some of them 

for more than 70 years, do not record the adoption of 

significantly more measures against the flood hazard than those 

that have lived there for only a short while. 

8.3 Attitudes towards nature and God 

The literature identifies three main attitudes that are 

frequently held about nature: man as subject to nature, man 

existing in harmony with nature, and man dominating nature. 

Cultur~ strongly influences such views and it is thought that 

prevailing technology also plays a significant role, the view of 
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pre-industrial society and pioneering settlement being associated 

with man being dominated by nature and him being able to exercise 

very little control over it. These attitudes are. however. not 

exclusive. and it is possible for an individual to hold more than 

one of these views simultaneously. It should be clear that an 

individual's view of nature will have a significant effect on how 

he reacts to a natural hazard. 

Closely related to man's view of nature is his concept of God as 

its designer and His role in the occurrence of natural events. 

The relationship between God and man is a further dimension of 

possible response but this aspect is considered separately ·and 

more appropriately under the heading of religious belief as a 

factor. 

The following quotations, translated freely from the Afrikaans in 

which the interviews were conducted, epitomize the variation in 

the views of nature and God that are held by people affected by 

the hazard of drought in the region. They are the expressions of 

a farmer in relation to drought. The first expresses his view of 

nature and of God in it while .the second is an anecdote re lated 

by him as an expression of his view of the order of things: 

"The Lord wrote the Bible to serve as a framework within 
which man should stay. live and believe. But man is too 
stupid for nature; God kept it Himself. He will look after 
it, and it will not be destroyed; but man. if he refuses to 
take heed. will most certainly not survive. This _you have to 
take note of." 
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"It was at a time when rain had stayed away. An old man, 
sitting on the stoep in Prieska asked one of the many 
passers-by where they were' going to. 'To the church, there's 
a prayer meeting for rain' was the reply. 'Well, my son' he 
said, 'I can't be there myself, but please tell the people 
to place emphasis in their prayers on drizzle, so that 
perhaps there will be some of that during the winter, 
because the normal time for our rain has passed.'" 

(It is noteworthy that the same respondent is superstitious about 

a leap year. He thinks that the unexpected in relation to 

rainfall happens in a leap year). 

These expressions reflect, in the first instance, the view that 

man is subject to nature, and by implication, that he· can not do 

much about an extreme natural event like a drought. He has to 

accept it as part of nature and God's design. Such a view will 

undoubtedly tend to inhibit responses aimed at affecting the 

cause of the hazard, which, as indicated earlier, are essentially 

technological and in the hands of institutions rather than 

individuals. 

The second quotation implies man working together with nature.· It 

expresses a degree of resignation and acceptance of the 

inevitable but it is not fatalistic in its attitude. There ·is 

still a ray. of hope that as a result of his prayers. man will 

still be favoured by some light rain, though not in the form of a 

miracle; a miracle is not asked for or expected. What is asked 

for is that the more favourable side of nature may prevail. 
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A wider variety of responses to drought on the level of the 

individual should be seen in the context of this attitude of 

subjection to and co-operation with nature. The relative 

dominance of being subject to or co-operating with nature will be 

an important factor in a farmer's view of whether a particular 

adaptive response would be worth while or not, the subjectionist 

view tending to promote a negative perception of the usefulness 

of a response. Speciffc responses that are affected by a farmer's 

view of nature include: 

stocking at less than veld carrying capacity 

veld improvement schemes, and 

- planting drought-resistant fodder crops 

all of which are fairly directly dependent on the course of 

nature. 

While the response of institutions to the flood hazard is 

predominantly a reflection of the view of man ruling over n~ture, 

especially where technological and engineering schemes are 

introduced, that of the individual is frequently one of man being 

subject to nature and God's role in it. The words of one 

respondent in Cradock explaining her· experience of the most 

recent flood, support this statement. She recalls that as the 

waters rose and flooded her house she felt that is was God doing 

it. She accepted it. Another respondent's at~itude reflects this 
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view of subjection even more strongly. The flood water had 

already entered her house but she refused to evacuate it stating 

that God would not do such a thing to her or allow it to happen. 

The lack of any adaptive response on the part of urban dwellers 

is strongly indicative of this view. 

Subjection to nature together with resignation to this position 

is ev.ident in the fact that 32 per cent of farmers have no 

response to the flood hazard other than accepting it, in some 

instances together with only emergency measures or avoidance of 

flood-prone land. On the other hand, earthworks (42 per cent), 

dams (18 per cent) and river channel modification reflect 

attempts to overcome nature. 

8.4 Attachment to place 

One possible, basic response to a natural hazard is the permanent 

evacuation of the threatened area. The very fact that the 

drought-threatened environment. of the Karoo region, which also 

incorporates narrow strips of flood-prone land along some of its 

rivers, is permanently inhabited, is evfdence of the choice that 

the present inhabitants have made against the permanent 

evacuation of the area. Many, in previous years, have moved out 

of the region, some no doubt having fou~d the environment 
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unsuited to their requirements, with droughts and floods having 

played their part as motivators in the decision to move. Yet the 

population of the region is very stable. Of all farmers who 

responded to the questionaire on drought 73,5 per cent have 

occupied the same farm for more than 15 years, many for 

considerably longer periods. The average period of tenancy of 

farmers with at least some of their land threatened by flood is 

28 years. Of urban dwellers subject to the hazard of floods, 

62,5 per cent have occupied their present dwelling for 10 years 

or more, at least half of them for more than 20 years. This 

reflects a population that has chosen to stay. 

Tuan (1974: 114) has written about "environments of persistent 

appeal" and Gold (1980: 287), referring to settlement along such 

rivers as the Nile, Tigris, Euphrates, Hwang Ho and Indus, notes 

that "the flood hazard posed by all these rivers has been 

formidable, but (that) this pales when compared with the economic 

advan~ages of living in adjacent areas or the cultural 

significance with which such places are endowed." While economic 

factors are certainly not without significance in the Karoo 

region. d~spite the losses inflicted on farmers by droughts and 

floods. sentiment and tradition are of supreme importance in the 

stability of occupance. 

The vast majority of the rural population in the study area are 

Afrikaans speaking. The importance to the Afrikaner of owning 
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8.5 Social and cultural constraints 

When disaster strikes, the costs to the· individuals who suffer 

the losses are at least partly borne by society as a whole. 

Droughts are mitigated by government assistance under the Drought 

Aid Scheme, while major flood events are also alleviated from 

government funds and public sources, - but direct aid from public 

donations is frequently more significant. This occurs because 

floods are fairly sudden, extreme events that are clearly 

localized with distinctly visible and often dramatic 

consequences. Visual material disseminated by the media is eye­

catching and evokes immediate sympathy and response in the form 

of donations. 

The effect of such social aid on the response of people to 

natural hazards has been debated in the literature. Knowledge by 

potential victims that aid will be forthcoming in the event of a 

disaster is likely to engender reduced responsibility and inhibit 

appropriate adaptive response. The exact extent to which this 

factor affects response is unknown. That the government is aware 

of its effect is, however, evident .in the changes introduced in 

the drought aid scheme. The changes have made qualifying 

conditions more stringent and placed greater onus on the farmer 

to comply with certain conservation measures as a prerequisite. 

An aspect of culture that has a bearing on re~ponse behaviour is 
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religious belief. The vast majority of people in the study area 

have religious affiliation with a denomination that is strongly 

Calvinist in its foundations-. Calvinism forms the basis of 

doctrine in the Dutch Reformed, Gereformeerde, Hervormde and 

Presbyterian denominations. Table 8.10 illustrates the dominance 

of affiliation to these four groups in the region. 

Table 8.10 Religious affiliation: Non-urban males (Whites) 

District Religious affiliation (%) 

Dutch Reformed Other Calvinist Total. 

Kenhardt 91,7 0,3 92,0 
Prieska 68,9 4,8 73,7 
Carnarvon 93,6 0,6 94,2 
Calvinia 97,4 0,3 97,7 
Williston 98,5 0,7 99,2 

Sutherland 88,9 0,0 88,9 
Beaufort West 74, 1 Ll 75,2 
Prince Albert 93,9 0,6 94,5 
Laingsburg 90,5 LO 91,5 
Fraser burg 96,8 0,0 96,8 

Victoria West 87,5 1,6 89,l 
Murraysburg 87,3 0,0 87,3 
Hope town 87,6 4,4 92,0 
Britstown 87,2 0,8 88,0 
Phi_l ipstown 85,6 7,0 92,6 

De Aar 65,0 17,8 82,8 
Colesberg 61,1 12,4 73,5 
Hanover 71,0 6,9 77,9 
Richmond 85,2 3-, 5 88,7 
Noupoort 64,6 24,0 88,6 

Queenstown 38,0 7,5 45,5 
Tarka 43,8 29,7 73,5 
Sterkstroom 54,3 4,6 58,9 
Wodehouse 62,2 9,4 71,6 
Molteno 63,0 10,1 73,1 

290 



Al iwa 1 North 65,9 15,l 81,0 
Albert 58,4 27,4 85,8 
Venterstad 42,l 38,6 80,7 
Steynsburg 48,0 27,4 75 .. 4 
Hofmeyr 82,6 2,7 85,3 

Middelburg 58,2 10,3 68,5 
Graaf f-Reinet 47,0 1, 0 48,0 
Aberdeen 77,9 1. 6 72,7 
Pearston 70,4 1,0 71, 4 
Willowmore 80,3 0,4 80,7 

Jansenville 71, 1 1, 6 72,7 
Steytlervi lle 84,8 1.1 85,9 
Adelaide 40,5 26,8 67,3 
Fort Beaufort 42,6 12,2 54,8 
Bed.ford 59,3 12,2 71, 5 

Somerset East 67,l 3,4 70,5 
Cr ado ck 77,9 1, 3 79.2 

MEAN 71,7 7,9 79,6 

(Republic of South Africa Population Census 1980, Religion . by 
Statsitical Region and District. Report No 02-80-06. Pretoria, 
Government Printer) 

Two of the basic tenets of Calvinism are: 

- God's absolute sovereignty in His creation; and 

- God as sovereign both foreordains and foreknows all things 

including man's destiny. 

Acceptance of the inevitable rather than fatalism is a 

characteristic of adherents to this doctrine. Responses in the 

context of this belief would not reflect a tendency to try to 

. escape from the natural hazards; neither would it reflect 

attempts to overcome them. Quiet resignation and faith in the 

security of one's desti.ny in the hands of a s~vereign and loving 
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God would be essential ingredients of a response foundation. The 

responses of the two urban residents referred to under 8.3 above, 

admirably reflect such an attitude. 

8.6 Personality 

The role played by personality in the perception of hazards and 

response to them, has long been recognized in hazard research. 

In his early work on the Great Plains of the USA. Saarinen (1966) 

attempted to identify some personality characteristics of the 

local farmers using the Thematic Apperception Test. A few 

researchers have subsequently focused on the role of personality 

in human responses (e.g. Golant and Burton, 1970; Simpson-Housley 

and Bradshaw. 1978) but, as Gold remarks. disappointingly little, 

is known as yet (Gold. 1980: 206). 

This is a reminder of the difficulty of defining the relevant 

dimensions of personality. on the one hand. and the deficiencies 

of personality research, on .the other. Recent research on 

personality structure has concentrated on finding personality 

constructs related to achievement motivation. assertiveness, 

authoritarianism. cognitive styles. extraversion. field 

dependence, moral development. locus of control. loneliness. 

mindlessness, etc .. but. as London and Exner (1978: xiv) note. 
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"there has been no overreaching plan or theory, implicit or 

explicit, guiding the selection of topics for trait researchers." 

This research represents studies of a variety of single 

dimensions of personality in which binding theory is largely 

absent. Rorer and Widiger (1983: 432) remark that the related 

literature constitutes a negligible increment to our 

understanding of personality structure though they readily 

concede, that the enorm~us complexity of personality assessment 

is insufficiently appreciated. 

The debate on whether behaviour is determined by personality as a 

collection of traits, or whether situations determine behaviour 

increases confusion. Confusion is increased even more 

fundamentally by the problem of a lack of agreement on what 

personality is or whether it exists. Yet, Lamiell's argument that 

an individual's personality is best described, not in ~ontrast 

with what others do, but in contrast with what the person does 

not but could do (Lamiell, 1981), gives the role of personality 

indisputable relevance in the explanation of hazard response 

behaviour. 

Early studies have indicated that people living subject to the 

drought hazard might have the personality of a gambler (Saarinen, 

1966). Simpson-Housley and Bradshaw (1978) found the constructs 

locus of control and repression-sensitization to be useful in the 

assessment of personality in the context of the earthquake 
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hazard. Apart from a few examples. and despite the recognized 

relation to hazard, such need for studies of personality in 

studies are conspicuous by their absence. 

While studies of aspects such as those listed in the preceding 

paragraphs are not without relevance, other aspects of 

personality 

insight into 

are considered to be more appropriate for providing 

the response behaviour of people, especially 

farmers. in the context of the drought hazard. Two traits which 

can be stated as coupled opposites. viz .. extraversion-

introversion and emotional stability-instability can be regarded 

as more relevant to the understanding of hazard response. 

Eysinck and Wilson (1976) recognize that such traits combine to 

be characteristic of certain groups of people. They find, for 

instance, that sportsmen. parachutists and commandos in the army 

are almost all characterized by a combination of emotional 

stability and extraversion. Criminals tend to be found in the 

group of traits combining emotional instability and extraversion; 

scientists. mathematicians and successful businessmen are 

frequently characterized by a combination of introversion and 

emotional stability (Eysenck and Wilson, 1976). 

It is postulated here that the farmer in the arid and semi-arid 

regions of the Karoo environment is likely to have a phlegmatic 

temperament characterized by introversion and emotional 

294 



stability. It can be argued that a sorting process occurs in the 

region by which those that are unsuited to living under the 

prevailing conditions of hazard from drought and in some 

localities flood, abandon farming as a source of livelihood, in 

favour of something that better suits their temperament. This is 

the refining process referred to earlier under section 8.4. Those 

that move out would include the emotionally unstable who would 

find the hazards too stressful to cope with and the extraverted 

who would find them too stultifying to put up with. 

The Karoo and Bushmanland farmer would tend to be passive, 

careful, thoughtful, peaceful, controlled, reliable, patient, 

even-tempered, calm; all characteristics of a phlegmatic 

temperament in which introversion is combined with stability. 

Well established methods are available for measuring these 

traits. In the context of this study the method would have to be 

suitable for application to farmers who already have a 

questionaire to fill in, no doubt rather reluctantly. One test 

that is available is the Maudsley Personality Inventory which in 

its short form measures extraversion and neuroticism by means of 

some 20 questions. The number of questions is small enough not to 

discourage respondents from filling it in and is therefore ideal 

for the purpose. Unfortunately, however, it was not possible to 

apply the test in this research project for a number of reasons: 
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Copyright regulations prevented duplication of the questionaire 

and copies were unavailable in the country at the time of survey. 

More importantly, however, professional codes prohibited the 

dis~ribution of such questionaires by mail. A further requirement 

governing the application of personality inventories is that they 

have to be applied under the personal supervision of a registered 

psychiatrist and interpreted by him. Any infringement of these 

regulations would invalidate results. The widely distributed 

location of farmer respondents and the great distances involved, 

together with the prohibitive cost of engaging the services of a 

registered psychiatrist, as well as the time required for travel 

and interviews, placed the pursuance of this line of enquiry 

beyond the reach of this study. 

The postulates regarding the personality traits of the Karoo 

farmer therefore remain unproven. Nevertheless, since this 

appears to be an avenue of study worth following, a pilot study 

was conducted on a small group of urban dwellers. For this 

purpose an unofficial questionaire was used. It consisted of a 

series of questions drawn up by Mol and tested essentially in 

group counselling contexts .(Mol, 1984). Although it is 

unregistered it does, in view of this testing, have some 

credibility. It is emphasised that the findings cannot be 

regarded as conclusive, but they do reveal an interesting trend 

which serves to indicate that further study in this direction has 

the promise of some useful results. 
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The questionaire was answered by 15 respondents living in Graaff­

Reinet and Cradock in areas subject to the hazard of flooding. 

Emotional stability/instability and introversion/extraversion 

were measured. Measurement was made on a scale in which a score 

of 48 points represents the highest degree of emotional stability 

and zero the highest degree of instability. Similar scores 

r~present extraversion and introversion respectively. Cut-off 

points between the two opposites therefore lie at 24. The average 

score of respondents on the introversion/extraversion scale was 

19,8, indicating a distinct tendency towards mild introversion. 

The average score on the emotionally stable/unstable scale, 

however, was 31,8 indicating a strong tendency towards emotional 

stability. As in the argument above, a logical explanation could 

be found in the notion that highly emotional people would find 

living in an area threatened by flood too stressful and not move 

into it, or not be able to tolerate the stress for long and 

therefore move out. 

8.7 Economic factors 

Economic factors form one of the cornerstones of response to 

hazard. Finite financial resources of farmers impose very 

definite constraints on what farmers can do to bolster themselves 

against the ravages of droughts or floods .. , As in any business 
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enterprise, farmers have to constantly balance income against 

expenditure and can only allocate a portion of income for relief 

works or other hazard related development projects on their 

farms. Droughts and floods result in a reduction of income and, 

frequently, substantial losses. Farmers then have to negotiate 

loans to continue their operations and debts accrue while the 

drought lasts or until flood-damaged land is restored to normal 

production. 

It is for economic reasons that some farmers in the study area 

find part-time employment in nearby towns. It supplements their 

income and makes them less dependent on their farms when droughts 

prevail. Economic constraints play either a positive or negative 

role in practically all the responses listed in table 8.11. 

Yet, while economic considerations are fundamental to possible 

response, studies of human behaviour have demonstrated that man 

does not invariably behave in a predictable way, seen from the 

perspective of economic optimization. Rather, he will consider a 

limited number of relevant economic variables and then proceed 

with a decision, whether this will result in the economically 

most desirable solution or not. A variety of subjective factors 

including prejudice will play a role , in the decision-making 

process, resulting in a less than optimal economic response. The 

situation is exemplified by the following observation by an arid 

region farmer: "A farmer here doe.s not budget in advance because 
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then he is too aware of how badly he is faring. He doesn't work 

with detail. This gets on his nerves" (A farmer in the Kenhardt 

district). 

The form of behaviour is one described by Simon _ (1952) as 

satisficing or bounded rationality. In their analysis of the 

decision .process with respect to adjustment to natural hazards, 

Slovic, Kunreuther and White (1974) list five aspects of bounded 

rationality that are relevant in the context of response to 

hazard. 

(a) The law of small numbers: This is the tendency of people.to 

generalize on the basis of small samples of evidence. With 

this in mind in relation to hazards Slovec et al. (1974) 

ask: "Do people take conclusions on faith without 

questioning the amount of data upon which these conclusions 

were based?" Apart from the quotation above revealing 

something of the farmers' attitude in this respect, the 

present study does provide some evidence of the 

applicability of the law of small numbers. A third of all 

farmers (33,3 per cent) did not record rainfall on their 

farms at all despite its being the most fundamental factor 

in drought. Yet, 72,5 per cent asse~ted that it was possible 

to plan for drought in their farming enterprise and 80,5 per 

cent stated that they effected thorough planning 

proceedures. Apparently such planning is based on evidence 
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other than recorded rainfall figures and rather less 

prolific data. Great variability in the perception of the 

frequency of drought (tables 8.1 to 8.4) suggests that 

subjective heuristic procedures are adopted in preference to 

rigorous analysis of rainfall data. 

(b) Judgements of causality and correlation: This is the tendency 

for people to misperceive the degree to which causation is 

present in a probabilistic environment. Relationships are 

perceived to exist in data because people expect them to be 

there, even when these relationships are not present. An 

indication of the presence of such a basis for behaviour in 

the context of bounded rationality is particularly evident 

in relation to veld conservation measures. 

For example, some farmers perceive heavy grazing of the veld 

to be necessary for the benef iciation of the natural 

pasturage and as a hedge against drought. Independent 

evidence indicates that conservation is more important. 

Similar prejudice is evident in the resistance many farmers 

show to the establishment of drought-resistant fodder crops. 

They perceive their farm to be too dry or too cold or in 

other ways unsuitable for these crops without having proved 

-
this to be so by actually trying to grow them. 

300 



(c) Availability: Availability here refers to the mental strategy 

according to which people estimate probability and frequency 

by the ease with which relevant instances are imagined or 

retrieved from memory. Frequent events are more easily 

recalled than infrequent ones, as are likely ones rather 

than unlikely ones. Availability is also affected by recency 

and emotional saliency. 

The question of availability was not specifically measured 

in this study. The extent of the geographical area in which 

regional differences inhibited standardization and the 

relatively short time span over which individuals could have 

been subjected to a limited number of extreme events, made 

such measurement difficult. But it is clear that an event as 

extreme and recent as the Laingsburg flood heightened 

attention to the 

Laingsburg itself 

flood hazard there and elsewhere. In 

the response was clear-cut and drastic: 

residential areas were relocated and land re-zoned to reduce 

future risk to life and property. Laingsburg had previously 

experienced other less severe floods as recently as 1958 and 

1976 without making any· significant adjustment to the 

hazard. The emotive salience induced by the great loss of 

life and property prompted specific and directed responsive 

action. 
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Similar though less drastic responsive action followed the 

flooding of a part of Cradock by the Great Fish River in 

1974. An important question that remains unanswered is 

whether a serious flood in other towns with flood-prone land 

( e.g. Kenhardt, Graaff-Reinet, Beaufort West) is required 

before appropriate adjustment is to occur? 

A$ regards imaginability and its influence on the perception 

of hazard and response to it,_ the refusal of the municipal 

authorities of Graaff-Reinet to respond to the questionaire 

on flood sent to them, and their great reluctance to allow 

the distribution of a questionaire that could remind 

residents of the flood hazard to which the town is subject, 

can be considered. 

Imagined scenarios ·created by emotive reporting or other 

publicity: could greatly elevate fears of flooding among 

residents. The resulting stress and its reduction of place 

utility could be an inducement to residents to relocate~ In 

view of the great capital investment in fixed property in 

-
the flood-threatened zone, .however, people would be unlikely 

to move. That no respondent to the questionaire administered 

to urban residents indicated that they would move in 

response to the flood hazard, is confirmation of this 

assertion. Residents would therefore have to live with 

heightened stress. Having considered the source of serious 
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flooding (the failure of the Van Rynevelds Pass Dam), and 

having planned for rapid evacuation should this event appear 

to be imminent, the assumption of the role of watchdog over 

the emotional well-being of its residents by the Graaff­

Reinet municipality should perhaps not be regarded in an 

unfavourable light. 

(d) Anchoring and insufficient adjustment: This heuristic process 

is used to ease the strain of integrating information. In it 

a starting point is used as an approximation to the 

judgement. This point serves as an anchor which is 

subsequently adjusted to accommodate the implications of 

additional information. It implies that people's estimates 

of uncertainty might be grossly in error. People tend to 

regard their picture of reality to be far more accurate than 

it really is. Adjustments to hazards might therefore tend to 

be far more conservative than they ought to be and might 

leave too small a margin of error if infrequent events have 

necessitated repositioning of the anchor too few times. 

The implication of this error for hazard situations is that 

extreme events might occur more. frequently and be more 

disastrous than expected and adjustments therefore be 

inadequate. Of farmers sampled in the study area, 80,5 per 

cent indicate that they thoroughly take account of the 
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drought hazard in the planning of their farming activities. 

Yet only 43 per cent carefully apply the officially 

recommended farm management principles for dpought prone 

regions. This suggests inadequate adjustment. 

(e) Information processing shortcuts: Slovic et al., (1974) 

summarize this factor by po_inting out that "the amalgamation 

of different types of information and different types of 

values into an overall judgement or decision is a difficult 

cognitive process and, in our attempts to ease the strain of 

processing information, we often resort to judgemental 

strategies that may do an injustice to our underlying 

values." Consequently, "even when the risks and benefits are 

known and made explicit, subtle aspects of the 

decision we have to make, acting in combination with our own 

intellectual limitations, may bias the balance we strike 

among the many relevant attributes." (Slovic et al., 1974 

197). This often leads to a form of behaviour described as a 

lexicographic process whereby the decision maker proceeds 

sequentially, trying always to satisfy his more important 

goals, while relaxing those of lesser importance 

(Kunreuther, 1974). 

Such truncated decision strategies characterize much of the 

response behaviour of farmers in the study area. The 

clearest evidence is provided by the limited adoption of 
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hazard reducing options with respect to drought (table 

8.11). From a list of at least 20 options which are 

generally known to farmers, they select a limited number of 

measures which they regard as most appropriate. The 

relevance of others is explained away, often summarily and 

sometimes in a totally irrational manner. 

Table 8.11 Summary of farmers' responses to hazard 

Responses to drought Stated adoption of response 
Number of farmers % of farmers 

1. Source of income other than farming 
2. Stocking at below veld carrying capacity 
3. Producing own stock feed 
4. Building up a fodder bank 
5. Saving up reserve'capital 
6. Veld improvement schemes 
7. Planting "old man salt bush" 
8. Planting spineless cactus 
9. Planting agave 
10. Building more farm dams 
11. Upgrading livestock quality 
12. Diversification of farming 
13. Enlarging the size of the farming enterprise 
14. Other 

Responses to flood 

1. 
2. 
3. 
4. 
5. 
6. 

- 7. 
8. 

Avoid flood-prone areas 
Earthworks 
Construction of dams 
River channel modification 
In§>urance 
Emergency measures 
Accept losses 
Other 
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42 
160 

57 
67 

104 
36 
43 
23 

8 
42 

153 
42 
55 
20 

11 
16 

7 
10 

7 
7 

24 
4 

20,6 
88,9 
31,6 
37,2 
57,8 
20,0 
23,9 
12.8 
4,4 

23.3 
85,0 
23,3 
30,6 
11.1 

28,9 
42.0 
18,4 
26,3 
18,4 
18,4 
63.2 
10,5 



' Comprehensive consideration of the economics of responses is 

clearly absent in the decision-making processes of study area 

farmers. Behaviour can more accurately be described as conforming 

to the norms of bounded rationality in which the economics of 

responses is given limited consideration, and decision-making is 

strongly affected by the five factors discussed above. 

8.8 Political factors and the role of the Government 

In a speech to the Lower Orange River Development Corporation at 

Upington on 6 September 1983, Prime Minister P.W. Botha expressed 

concern at the depopulation of the "platteland" and said that 

maintaining a viable rural economy and population was regarded by 

the government as a high priority. Political issues are 

frequently at the basis of the role played by the government in 

affecting responses of farmers to the hazards of droughts and to 

a lesser degree floods. While the government's expressed concern 

was undoubtedly related to economic questions it was at least 

partly determined by the fact that the rural population in most 

of the study area constituted a stronghold for Nationalist 

support. National economics and politics at least partly 

determine the degree of government involvement in hazard related 

issues in the study area. The government's desire to keep the 

farmer on the land must be seen in the light of these two 

factors. 
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The highest level of government involvement is via the the aid 

schemes that it maintains. It is clear that without the aid given 

to farmers during times of prolonged. severe drought. such as 

that of the late 1970's and early 1980's in the region. a great 

number of farmers would not have survived. A cardinal question 

is what the effect of the availability of such aid to farmers is 

on their individual response to the drought hazard. 

One possible effect is that farmers would be abetted in the 

adoption of an attitude of reduced individual responsibility with 

respect to their actions in the face of the hazards. Knowin~ that 

aid was at hand would reduce reliance on their own resources in 

bearing the consequences of any ill-considered actions. 

Responses involving a high level of financial risk to the farmer 

or those requiring substantial inputs of effort and energy would 

be those that the farmer would tend to avoid in favour of others 

with a more secure promise of return, despite perhaps being less 

effective. 

Changes in the policy of the Department of Agriculture Economics 

and Marketing with respect to environmental conservation as a 

measure to combat the detrimentai effects of drought has also 

induced farmers to adopt more responses that are specifically 

conservation oriented than previously. Aid is only granted to 

farmers who have complied with conservation measures specified in 
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the conditions of the scheme. 

A recurring complaint among farmers is that the policy with 

respect to the marketing of livestock as effected by the Meat 

Board, often makes it impossible to sell off livestock for 

slaughter at a time when drought has made it imperative for them 

to reduce stock. Restrictions on the intake of livestock at the 

abattoirs are imposed by the Meat Board considering such factors 

as abattoir handling capacity and market conditions. If 

restrictions are imposed, as characteristically happens when 

drought in the sheep producing areas causes an oversupply of 

sheep offered for slaughter, the farmers are stranded with excess 

stock. The choice they face as a consequence, is between 

artificially feeding their animals, and letting them starve to 

death. 

The Wool Board is not mentioned by farmers as a significant 

factor affecting their responses to drought, despite the fact 

that wool production )s a basic facet of the farming economy. 

Unlike the Meat Board, the Wool Board does not have a quota 

system restricting the intake of wool at certain times. Farmers 

are therefore able to freely dispose of their wool at any time. 

Since the need is to reduce numbers of , 1 i vestock in times of 

drought, the Wool Board remains involved. It is questionable 

whether this lack of involvement is necessary and indeed 

desirable. The Wool Board could assume a more positive role in 
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relation to the problem of excessive sheep numbers in times of 

drought. This might be achieved by encouraging farmers to improve 

the quality of their wool led sheep. A higher price paid for 

better quality wool could allow farmers to reduce the overall 

number of livestock they keep, without loss of income. 

A fundamental question is that of the part played by the 

prevailing political-economic system under which the people live 

and work. In the free-market economy which characterizes 

commercial capitalism, profit-making is one of the main 

objectives. This is achieved by surplus production, which is 

marketed in response to an often artificially created demand. 'the 

ability to satisfy an individual's needs and wants is directly 

related to his command of wealth. Wealth is derived from the 

successful marketing of saleable commodities. It was pointed out 

earlier that in their response to the need to generate profit. 

farmers place the natural environment under great pressure as 

they attempt to extract as much as possible of the resources it 

offers. As the resilience of the environment is exceeded it 

deteriorates and hazard increases. Capitalism can therefore be 

seen to be generative of hazard in this context and the question 

of an appropriate alternative is posed. 

An alternative to capitalism is offered by the socialist mode of 

production. "The Marxist argument is that capitalism's 

relationship with the natural world m~st be essentially 
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destructive. as it is with the fragile 'personality of man.' 

This destructive relationship results in part from a set of 

characteristic attitudes toward nature produced by the capitalist 

system: the natural elements are 'commodityized' so that the 

beauty of the earth is experienced as 'photographs' while 

minerals. soil. vegetation and animals are mere 'resources'. And 

in part it results from capitalism's never-ending need to 

accumulate. to constantly increase production. leading to an 

expansion in the geographic area of resource exploitation and a 

deepening of its intensity. The interaction between a set of 

commodity attitudes and the system's need to expand makes up the 

dialectic of man's self-destruction. The environmental crises we 

experience today are the symptoms of man's transformation of the 

earth from benign home to the cesspool of his last resting place. 

It is thus that the dialectic materialist approach can be applied 

to environment-man relations" (Peet. 1977: 258-9). 

The contribution of this Marxist approach remains in the form of 

a useful theoretical critique. Marxist socialism has not been 

forthcoming with a successful. workable alternative. Socialist 

countries apparently display no greater ability to cope with the 

hazards than capitalist ones. The forces that induce people to 

look for a source of livelihood in areas· that are characterized 

by diminished security or increased hazard under socialism though 

possibly different. are apparently as strong as those that 

operate under capitalism. 
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The effect of capitalism on the possible response of abandoning 

vulnerable areas is in the form of constraint. In view of 

capitalism's concomitant private landownership, the cost to 

individuals of permanently evacuating hazardous areas would 

amount to total loss of both capital investment and source of 

livelihood. Living under the threat of drought or flood is 

clearly interpreted by the inhabitants of the study area as the 

lesser of the two evils. 

8.9 Environmental fit 

Response behaviour is in many respects determined by the 

appropriateness of particular action to prevailing environmental 

conditions. Many examples of environmental fit as an influence on 

response exist in the study area. 

The construction of farm dams as a means of conserving water is 

one such example. As pointed out earlier. one farmer in the 

Sutherland district adopts this option as a priority and already 

has 72 dams on· his property. =I'he nature of the topography and 

hydrography on his farm. however. are particularly favourable for 

the construction of dams and the conservation of surface and 

subsurf~ce water by this method. Elsewhere. as in the northwest 

of the region, due to low rainfall, limited runoff as a 

311 



consequence of sandy soils, and high rates of evaporation, dam 

building would be inappropriat~. 

Other areas of response in which environmental fit is a relevant 

constraint are the planting of the most suitable drought 

resistant fodder crops, appropriate diversification of livestock 

and production -of own stock feeds. 

Not all drought resistant fodder crops do equally well under 

different stressful environmental conditions. Old man saltbush, 

for example, reqiures more water and is more susceptable to 

damage by frost than agave. It is therefore less suited to the 

arid northwestern parts of the study region. 

Selection of appropriate types of livestock in relation to the 

environment is an important response. The region under study was 

specifically selected on the grounds of its being given over to 

the extensive rearing of sheep, but other types of livestock such 

as cattle in the Noupoort district and goats in the northwest 

have been found to fit the environment fairly well and are 

advantageous to the farming economy. 

Clearly, the production of stock feeds such as lucern, in an 

environment deficient in rainfall, is not feasible except in 

areas where irrigation is possible. Here, conditions of the local 

environment are as important as those on a regional scale. 

Proximity to rivers that are a source of irrigation water and the 
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availability of level land suitable for cultivation are necessary 

requirements. 

8.10 Technical feasibility 

Technical feasibility as a factor influencing response to hazard 

is not analysed in detail in this study since it lies essentially 

in the field of engineering. It is applicable in relation to 

flood hazard where storage dams are constructed for the purpose 

of flood control, and in relation to drought for the provision of 

irrigation water. The numerous dams in the region, most of which 

are multi-purpose schemes (see figure 6.1) attest to the fact 

that the factor of feasibility has had to be considered 

repeatedly in the past and has piayed a role, not only in the 

decision to construct dams but also with respect to their 

location. 

Technical feasibility is a problem more commonly confronting 

institutions than individuals, though on a small scale some 

farmers have to consider it especially in relation to flood 

hazard. Technological adjustments are expensive the trade-off 

betweerr their effectiveness and the implementation costs requires 

careful consideration. The feasibility of dam construction in 

streams, channel modification, or earthworks to secure riparian 

cropland from flooding are all relevant in th~s context. 
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CHAPTER 9 

CONCLUSIONS 

This study, which set out to provide a broad perspective of the 

hazards of drought and flood in the arid and semi-arid parts of 

the Cape Province in South Africa, has brought to light 

information about the patterns of occurrence of these hazards, 

and revealed a wide spectrum of individual and corporate 

responses to them. An analysis of these responses has shown that 

the measures adopted to reduce the adverse effects of the 

hazards, especially with respect to serious drought, are largely 

ineffectual. Yet, in spite of this fact, people continue to 

inhabit these hazardous areas. This is made possible only 

because the burden of disastrous events is spread through society 

as a whole. A consequence of this measure is the perpetuation of 

diseconomies in the farming system and the building in of factors 

exacerbating environmental deterioration. In this concluding 

section the perspective that was announced in the Introduction, 

as the underlying approach to this study, is taken up again. The 

existence of hazard is interpreted in terms of, maladjustments 

between the .patterns of occupation and the system of production, 

.on the one hand, and the natural environment, on the other. The 

argument is reiterated that the rectification of these 

maladjustments is a fundamental issue in the quest for 
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appropriate hazard reduction measures. 

From the geographical patterns of drought and flood identified in 

the area, it is apparent that no part of the region is free of 

the hazard of drought. Evidence from the pattern of distribution 

of previous droughts in the area, reaching back to 1926, suggests 

that while occurrences of drought tend to be patchy, with some 

districts suffering heavily and others being almost free from its 

effects at a particular time, in the long term no district 

escapes its ravages. 

The geographical patterns of flood hazard display great 

variation. In the course of the study a method was devised for 

quantifying flood hazard so that the geographical patterns of 

flood hazard (as distinct from mere patterns of the occurrence of 

flood) could be discerned. Based on the resulting Hazard Index 

which indicates the magnitude of flood hazard, it is evident that 

there is a general surface of low hazard extending across the 

entire area. It is most continuous in the northern and 

northwestern parts of the region and is interrupted by higher 

levels of hazard in the southern half, culminating in three main 

concentrations of high hazard in the southwest and southeast. 

These areas should take priority for closer scrutiny w.ith a view 

to planning strategies for flood control and relief. Particularly 

noteworthy is that a number of towns that are subject to the 

hazard of flooding have been identified, Beaufort West, Cradock, 

315 



Graaff-Reinet and Kenhardt being the main ones. The priority 

assumes special relevance in the light of the Laingsburg 

disaster. 

Due to a lack of adjustment to the hazard of flooding, Laingsburg 

had to suffer the disastrous consequences of· an extreme flood 

event. The adjustments that have followed in the aftermath of the 

disaster have been in time only to prevent the town from 

suffering further damage from a similar event sometime in the 

future. Timeous implementation of appropriate adjustments in the 

identified towns could avert a possible disaster that could 

resemble the Laingsburg event. 

In general the physical basis of droughts and floods is fairly 

wel 1 understood. There is, however, as yet incomplete 

comprehension of the exact causative mechanisms involved in the 

production of wet and dry periods. In view of this deficiency 

there is very little control over the physical sources of these 

hazards and little likelihood of it ever being fully achieved. 

The very iimited success achieved in cloud-seeding experiments 

aimed at modifying the rainfall pattern in South Africa and 

elsewhere attests to this fact. No support for the contention 

that the climate is changing could be tound. Apart from normal 
. 

cyclic variations with periods of 2 to 3 years, 10 years and 20 

years,- rainfall is neither systematically declining nor 

increasing significantly. 

316 



Evidence pres~nted in chapter 5 indicates that the hazard of 

flood and drought has increased in relation to more intensive 

human occupance of the semi-arid and arid parts of the Cape 

Province. From a state of initial equilibrium the natural 

environment has come under increasing pressure as permanent 

settlement spread in the area. Increased demands were made of the 

environment as population density grew. The land was required to 

yield more and more as simple subsistence farming changed to 

advanced commercial pastoralism in an expanding world economy. 

A social and cultural system emerged in which farming as a way of 

life and rural landownership were cardinal values. These found 

expression in the custom of subdividing farm units to provide 

land for children in the family, often resulting in uneconomical 

units. Rising standards of living further increased the pressure 

on the environment as farmers found it necessary to resort to 

exploitive practices in generating wealth to meet their rising 

expectations. Increasingly, farming practice became based on 

conditions which prevailed during favourable years. Thereby the 

productive capacity of the natural environment was taken to its 

limits. In less favourable years the demands imposed by such 

farming practice reached beyond these li~its, and the resilience 

of the environment was exceeded. The degradation of the natural 

environment that occurred as a result has been attended by 

increased hazard through the mechanisms of accelerated runoff, 
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soil erosion, a reduce4 water table, deteriorated pasturage and 

generally diminished environmental stability. 

A great variety of responses to these heightened conditions of 

drought and flood hazard have been identified as one of the major 

aims of this study. They have been dealt with under the headings 

of Institutional, and Individual responses. 

In its efforts to restore a degraded natural environment the 

government has fortuitously also addressed the problem of 

heightened hazard associated with it. The main thrust of remedial 

action has been through legislation directed at the conservation 

of the environment. The thorough enforcement of this legislation 

is hampered by the difficulty of detecting defaulters. especially 

in such areas as overstocking. The Livestock Reduction Scheme 

which was introduced to encourage' farmers in the practice of 

environmental ·conservation by demonstrating its beneficial 

effects without the risk of financial disadvantage to themselves 

was a temporary success. The fact that so many reverted to 

stocking rates and grazing intensities that prevailed before the 

operation of the scheme, despite the recognition of the benefits 

of an improved environment, indicates that other, more powerful 

factors are a~ play. 

The further approach by the government to promote conservation is 

characterized by both incentive and punitive measures. The state 
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has itself acted by constructing a large number of multi-purpose 

water storage reservoirs in the region. Engineering works as a 

response to the flood and drought hazards in the study area have 

been employed to the extent that further major developments in 

this field are unlikely in the near future. Government also 

provides financial assistance to farmers for the construction of 

dams on their farms. Pertinent information on effective farm 

management under drought-conditions is disseminated officially. 

In the formulation of the new drought aid scheme the government 

has astutely incorporated conditions designed to encourage 

environmental comuic..vation among far:mers. Drought aid schemes 

previously made provision for assistance to farmers on the 

grounds of proof of losses suffered and evidence of the existence 

of drought of a certain degree of severity. As a result of 

recent changes to the drought aid scheme applicable to the 

extensive grazing areas, farmers disqualify themselves from 

receiving aid if-certain specified conservation requirements have 

not been complied with in the general running of their farms. 

The scheme places greater responsibil,ity on the farmer himself to 

conserve the environment if .he wishes to participate in the 

benefits of the drought aid scheme. 

Central and local government have also sought to reduce the 

hazard- of floods by specifying certain statutory restrictions on 

structures and land use and encouraging the establishment of 
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warning systems. 

Individual response has been analysed with respect to farmers and 

urban dwellers. Urban dwellers are relatively unaffected by 

drought and their response to this hazard is essentially that of 

providing an emergency supply of water of their own in the form 

of rainwater tanks or boreholes. In relation to floods they are 

particularly vulnerable because it is usually their dwellings and 

associated property that are at risk. Response of these people 

has been found to be essentially a tacit acceptance of the risk 

in the nature of a gamble that a devastating flood will not occur 

in their time, or if a flood occurs, it will somehow not affect 

them. 

Farmers' response is far more diverse. It reflects the 

multiplicity of individual decisions in accordance with each 

one's view of the hazard situation and the framework of 

possibilities available to him. Four categories of response have 

been identified. 

In the category of affecting the cause the only significant 

respons~ is i~ relation to flood and involves soil conservation 

measures. Although farmers are aware,of the principles and no 

doubt generally accept them, actual practice still leaves much to 

be desired. Defaulting ~. ~nteJ ly_ .,.i,n the area of overstocking, 

which occurs even among the .better educated, ,younger generation 
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of farmers. A major reason for exceeding defined grazing 

capacities of the veld is that large numbers of stock constitute 

a source of security which provides farmers with credit­

worthiness and enhances their ability to negotiate bank loans. 

The second category of responses, modifying the hazard, involves 

the conservation of water. limiting livestock numbers. veld 

improvement, and minor earthworks along rivers to locally contain 

flooding. 

Individuality is expressed to a greater degree in the third 

category of responses, viz., modifying the loss potential, and a 

wide variety of responses is evident. A major objective of this 

study was to determine the full spectrum of responses to the 

hazards of flood and drought and to evaluate them in terms of 

their effectiveness in rendering those by whom they were adopted 

less vulnerable. to these hazards. A total of 14 main responses to 

the drought hazard were identified. Evaluation of these responses 

revealed their ineffectiveness in the provision of adequate 

protection for farmers against the adverse consequences of 

serious drought. This negative finding is highly significant 

because it hi~hlights the importance of the role of the drought 

aid scheme for farmers in the livestock farming areas of the 

country. Without it livestock farming in the extensive grazing 

areas would have to undergo drastic changes to survive. 
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This points to an imbalance between the demands of farming 

practice as imposed by the farmers' concept of an acceptable 

level of living. on the one hand. and the ability of the 

environment to meet and sustain-these demands. on the other. The 

evidence provided by this study suggests that. in terms of 

environmental balance. the farming system is overextended. 

structural relationships within the capitalist mode of production 

being an underlying cause. 

The fourth category of responses iQ.volves adjustment .. to losses 
' '~· -........... 

and includes spreading. planning for. and simply bearing the 

losses associated with drought or floods. 

An interpretation of these responses has been given by examining 

them in relation to ten major factors that influence human 

behaviour. Perception of the hazard by the individual was 

identified as a behavioural determinant that affects almost every 

response. It acts as a -filter through which information passes 

between the objective environment and the behavioural environment 

and as such plays a key role~in response. There are indications 

that personality characteristics play a similar role. though this 

notion could not be substantiated .. in_ the study due to a variety 

of restrictions governing the measurement of personality 

dimensions. Most of the other factors can be grouped into three 

main assemblages which form the context for the interpretation of 

responses. 

322 



The first is a context of social culture which is characteristic 

of the sheep farmer in the extensive grazing areas of the Cape 

Province. There is evidence of an arid-land subculture from 

which deviant or unadjusted members have in time been eliminated. 

Those that remain in the form of livestock farmers living under 

the hazard of drought and occasional flood, are the ones that 

have been refined by t~.aire~s and strain of constant threat to 

their source of livelihood. Their outlook is coloured by the 

sentiments of previous experience and inherited values in which 

attachment to the land is of supreme importance. Their 

steadfastness is strengthened by a strongly Calvinistic 

orientation in their ·religious faith which also directs their 

view of nature. 

The second assemblage is economically and cognitively oriented. 

While economics plays a key role, on the one hand imposing 

constraints on the extent to which . preferred responses are 

possible, actual behaviour is seldom determined finally by 

exclusively economic considerations. Rather, responses have been 

found to- .. oc:cur as a fun.ct ion. of .. boul'}_d.ed~~. _Qtional behaviour, 

with people's· perceptions being an important factor in the 

adoption of hazard-reducing measures. 

The third is .an assembl.age of political factors in which both 

matters of loca.J policy and a .. genera.l c.ontext of capitalism are 
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relevant. The orientation of the government with respect to the 

continued presence of farmers on the land. as it finds practical 

expression in the aid schemes that are maintained and the product 

price protection mechanisms effected by the Meat Control Board, 

have been shown to have a significant influence on the response 

behaviour of farmers. 

All these factors have been shown to be relevant in the 

explanation of the response behaviour of individuals but the 

exact mechanism of the operation of the influence still remains 

elusive. Further specific. in-depth study is required before a 

clearer understanding of the detailed working of these influences 

can be achieved. 

At this point it is appropriate to note that the genera~ 

principles of response identified in this study accord closely 

with- those identified in research on drought and flood hazard 

conducted elsewhere. Perception has been shown to play a key role 

in response behaviour. Yet. though important as a factor in the 

adoption of adjustments. it is clearly not the only one. In this 

study length of experience (which might be equated with frequency 

of occurrence.of a hazard) as a significant factor in perception, 

was shown to have no association with, the adoption of measures 

against the hazard. This highlights the fact that there is a gap 

between the perceptions people have of the hazard and their 

actual responses to it. While the two are associated to some 
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extent the tie is not a determinative one. One of the 

- fundamental problems of hazard research is emphasised by the fact 

that people continue to inhabit hazard prone locations and fail 

to adjust adequately to eliminate the hazard situation, in spite 

pf __ .,, recognition of its existence. 

Finally, it is necessary to return to the systems diagram : 

Figure 0.4 and paragraph 0.3.7 of the Introduction- which 

emphasise the interrelatedness of man and his natural 

environment. The hazard of drought and flood to man can only be 

eliminated by his returning to a state of equilibrium with 

nature; a state in which droughts and floods are not seen as 

threats to his way of life but as part and parcel of the natural 

order. Such a possibility is prevented by the economic, social 

and cultural system of which he is a_ part. Global population 

pressure excludes the permanent evacuation of hazardous areas as 

a solution. Great capital investment and entrenched traditions 

and values further place permanent evacuation beyond the bounds 

of practicality. 

The findings of this.study suggest that at least in part, the 

problem of persistent rural hazard is underlain by and intimately 

associated with the mode of production within which agricultural 

and pastoral activities are undertaken. The drive to maximize 

income- through profit as a return on investment is inherent in 

the capitalist,economi.c system~. The principle of competition 
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encourages a striving to increase the return and with it improve 

the standard of living of the individual concerned. In the 

hypothetical framework of thi.s study the effects of this 

principle are identified as the factor of "rising expectations". 

During good years heightened returns on their inputs of finance 

and energy encourage farmers to see their farming enterprise as a 

success. Expectations of cWhat the operation can produce for them 

are realized in this success. Their conception of the farming 

operation's potential is vindicated. Ensuing "average" 

conditions are accompanied by. the memory of the success achieved. 

(Greater optimism thari actual conditions justify. has been found 

to be characteristic of farmers subject to the drought hazard. 

Accordingly. the pleasant memor.ies of the good years remain more 

prominent_ in the. minds. of farmers than those of bad years). 

Farming continues "as normal" despi.te the onset of less 

favourable conditions and persists in this manner right into the 

period of drought that inevitably follows some time -later. 

Eventually the drought conditions are recognized but they are 

regarded aso.abnormal in terms of the farming operation in general . 

and emergency·measures are instituted, including the incurring of 

debts. Attempts by. farmers to adjust their operations to 

deteriorated conditions. we 11 recognizing their ef'fects on the 

natural environment, are frustrated by structural forces beyond 

their immediate control. If the drought is widespread, the market 
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ior livestock (as units of production of meat) is oversupplied. 

This is because. in the attempt to maximize returns. farmers have 

stocked their farms to the capacity possible under more 

favourable conditions and now have to get rid of excess stock. 

With so many farmers in a similar situation the market is unable 

to absorb the excess. Through the mechanism of the Meat Board, 

the intake of livestock at abattoirs is limited to the Board's 

view of what the market can reasonably absorb. The rest of the 

livestock have to be retained by the farmers irrespective of what 

effect this might have on the natural environment. 

The consequences of such overstocking are of course masked by the 

general effects of the drought, which in itself is attended by 

deteriorated pasturage. The more permanent damage to the 

environment is easily and conveniently interpreted as the 

consequence of the phenomenon of drought rather than 

inappropriate farming practice. This is so because the difference 

is not easy to assess in accurate terms while the direct 

connection to the drought is straightforward. It is 

unquestionably more comfortable and convenient to blame a natural 

phenomenon over which nobody has any control than to unravel.the 

complexities of possibly irresponsible acts in the farming 

process, whether such acts were deliberate, committed 

unwittin~lY. or occurre4 in response to apparent necessity. 

At this point it is necessary to note that most farmers are well 
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aware of the advantages of environmental conservation. They_ are, 

however, unable to reconcile the cost of measures required to 

effect it with the idea that it might hold some tangible benefit 

for them. In keeping with the values of the wider society of 

which they are a part, the maintenance of their standard of 

living (if not an improvement in it) is what counts. This is to 

be achieved by stocking their farms with as many sheep of as good 

a quality as possible. The practice additionally endows them with 

creditworthiness if bank loans have to be negotiated, the 

livestock being a ready source of colateral security. The ideal 

of conserving the environment is well recognized and perhaps even 

accepted. but structural relationships inherent in the mode of 

production, drive farmers in the opposite direction. These 

relationships that form part of the capitalist economic system, 

impossible for farmers to make the necessary 

level of their farming operation without 

values they cherish, at least in the short or 

make it virtually 

.adjustments at the 

sacrificing the 

medium term. 

The very limited success of individual responses in reducing the 

adverse effects of the drought and flood hazards, emphasises the 

importance of the role of the state as a.mediator of appropriate 

strategies. While it might not be possible to eliminate these 

hazards, given the. constraints of the prevailing mode of 

production. the greatest hope of reducing them evidently lies in 
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the promotion of environmental conservation. The new government 

drought aid policy, applicable to the extensive grazing areas of 

the country, is a step in this direction since it makes the 

practice of environmental conservation a prerequisite to the 

granting of assistance in times of drought. Current programmes 

of propaganda for environmental conservation are, however, 

insufficient as they do not address the fundamental material 

drive of farmers. Farmers need to be convinced that the results 

of conservation are materially desirable. Programmes of education 

should be directed towards changing people's images of what is 

really desirable. Such programmes could be designed to promote 

the conception that a restored natural environment is ·an 

essential mark of the quality of a farm. This would reflect the 

scrupulous application of conservation principles by the farmer 

concerned and ought to be construed as an important element of a 

farmer's status. 

Additionally, the rising wave of concern for environmental issues 

has brought with it evidence that people may respond more readily 

to appeals for measures that are ecologically sound than to 

information about potential property damage (Beyer, 1974). 

Should this prove to be true, it might be fitting to promote more 

yigorously the current ideas on sustainable development, 

particularly those relating to the conservation and enhancment of 

the resourse base, and the merging of environment and economics 

in decision making (Trudgill, 1990). The actual implementation of 
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these ideas. however, remains a major challenge in practice. 

In an urban context. relationships within the capitalist economic 

system are also relevant in the interpretation of hazard 

responses.· In this study urban residential property has been 

identified as the main element threatened by flood. (The drought 

hazard is relatively insignificant in terms of its effect on 

urban dwellers) .. In an arid environment river bank locations are 

amongst the most desirable of all residential sites. Property 

ownership represents capital investment on which there is a 

potential for a return of profit. Competition is greatest for the 

most desirable sites. enhancing the possibility of maximizing 

profits if pro·perty is sold. The risk associated with property 

located in a hazardous zone would tend to depress the profit 

potential only if the risk was perceived to be a significant 

factor in the investment. 

Future hazard research, especially with respect to drought, would 

do well to view responses to hazard from the perspective of the 

constraints imposed by the capitalist mode of production and the 

effect of its inherent structural relationships on the natural 

environment. 
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APPENDIX A. 

Questionaire to farmers on drought 
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VRAELYS DROOGTENAVORSING 

1. Plaasnaam .•••••.•••••••••••••••••••••••••• 2.Distrik: 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

10. 

u. 
12· 

13° 

Boerderygrootte: · Eiendomgrond (ha) : •••.••.•••.•••• Huurgrond (ha) •••.••••••• 

Opvoedkundige status: <Matr iek [iJ Matr iek [1~1 Graad/Diploma W Nagraads W 
Hoe lank be111oon u die plaas? (Jare) <5 UJ 5 - 10 W 10 - 15 [lJ >15 W 
\faar het u voorheen gel!IOOn? Binne die streek w Buite die streek m 
Persentasie van u inkomste uit 'n bran anders as hierdie plaas: 

Geen [2]1 - 25 [1j 25 - 50 W 50 + W 
Aard van bran (in 7)? 

Persentasie inkomste uit verskillende boerderykategoriee 

Vee D Voerge111asseO Graan 0 Ander 0 
Hoeveel veevoer produseer u op die plaas vir eie gebruik? 

Teken u gei:eeld reenval op die plaas aan? Ja W Nee W 
Hoeveel vee hou u normaall!leg aan? ( k. v .e.) I .... ___ __, 
Hoe geed kan u veranderings in die dravermoe van die veld by veranderende 

omstandiahede skat? 

Baie - akkuraat W Geed W S\l/ak W 
14. Hoe dik111els ver111ag u droogte hier? (elke hoeveel jaar) 

Ernstige droogte c==J Middelmatige droogte c==J Ligte droogt~ 
15. Afgesien van die huidige droogte 111anneer \!las die laaste een? [:J jaar 

16. Vorige droogte: 

16; 1 Hoe ernstig 111as dit? Ernstig W Matig W Lig W 
16.2 Duur: <l Jaar [D 1 - 2 jr. [JJ 2 - 4 jr. IT] >4 jr. [D 
16.3 Watter noodmaatreels moes u 111eens die droogte instel? ••••••••••••.••••••• 

16.3.1 Vee verminder? Ja GJ (M§t hoeveel D ) Nee W 
16.3.2 Vee kunsmatig veer? Ja [TI Nee [I] 
16.3.3 Meer boorgate sink? Ja [TI Nee [D 
16.3.4 Ander: ................................................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
16.4 Verliese gely: Vee gevrek? Ja [1J (HoeveelO) Nee W 

~met hoeveel % D) Nee c=D Inkomste minder? 
I . 

.Llnder: .................................................. 
17. Huidige droogte: 

11.1 Hoe ernstig is dit? Ernstig LJ Matig W Lig CJJ 
17..2 Duur (tot dusver) 1 Jaar [IJ.1 - 2 jr. [TI 2 4 jr. W 4+jr. [TI 
17.3 Watter noodmaatreels moes u 111eens die droogte instel? 

17..3.1 Vee verminder? Ja [l]Cmet hoeveel 0) . · Nee [TI 
li' .3.2 Vee kunsmatig veer? Ja W Nee W 
n·.3.3 Meer boorgate sink? Ja DJ Nee (TI 
17 .3.4 Ander •••••....••.•.•••.•....•••.••••••. ············••·················· 

.................................................................. 
17 .4/ ..... 



17.4 Verliese gely Vee gevrek." Ja Q (HoeveeO Nee W 
Inkomste minder? Ja [iJ (Met hoeveel ?~D ) Nee [il 
Ander: ••.•.•.••.•••••••.•••••••••••.•.•••.•..••••••.•••••.. 

18. In lliatter mate neem u die droogtegevaar in ag by die beplanning van u 

boerderyakti~iteite? 

Glad nie GJ Tot 'n mate D Baie deeglik ~ 
19. Is dit na u mening moontlik om in die bestuur van die plaas, vir droogte-

omstandighede te beplan? Ja w Nee Q 
20. Watter van die onderstaande opsies lliend u aan ten einde die gevaar van 

droogte te verminder? 

[ll Gemiddelde aantal vee tot minder as die drakrag van die veld 

te beperk? 

i=i} Eie voer te produseer? 

[2]. Eie voerbank op te bou? 

~ Reserwe kapitaal (miskien uit goeie jare) opsy te sit vir droogtetye? 

r:il Veldverbetering bv. deur Slliakker plante te verlliyder en nuttiger plante 

in die plek daarvan te saai? 

Aanplant van "oumansoutbos"? 

Aanplant van "doringlose turksvy"? 

Aanplant van "Amerikaanse garingboom"? 

Bou meer plaasdamme? 

Verbeter die gehalte van die diere ~at u aanhou? 

Di'Jersifikasie van u boerdery bv. mengsel van veesoorte? 

Boerdery te vergroot deur grand by te koop of te huur? 

Ander? (Spesifiseer) ••••••...•••.•••••••••••••••••••••••••••••• 

21. Pas u die aanbevole maatreels van die Dept. Landbou t.o.v. droogtebestuurs­

praktyke toe? 

Noukeurig Q Tot 'n mate Glad nie 

22. Afgesien van die huidige droogte, is die algemene toestand van die veld ender 

normale omstandighede slliakker [TI I dieselfde WI Beter C1:J as 

vroeer jare? 



TRANSLATION OF DROUGHT QUESTIONAIRE 

1. Farm name. 

2. District. 

3. Size of farming operation: Owned land (ha) / Leased land (ha) 

4. Educational status: <Matric. I Matric. / Degree/diploma / 
Postgraduate. 

5. How long have you lived on the farm? (Years) <5 / 5-10 / 
10-15 I >15. 

6. Where did you live previously? Inside the region / Outside 
the region. 

7. Percentage of your income from a source outside of this farm. 
Nil I 1-25 I 25-50 I >50. 

8. Nature of source (in 7)? 

9. Percentage of imcome from various categories of farming: 
Livestock I Fodder crops I Cereals / Other. 

10. How much stock feed for your own use do you produce on your 
farm? 

11. Do you regularly record rainfall on your farm? 

12. What is the number of livestock you normally keep? (s.m.u.) 

13. How well are you able to estimate the carrying capacity of 
the veld under changing circumstances? Very accurately / 
Well I Poorly. 

14. How often do you expect drought to occur on your farm? 
(Years) Serious drought I Moderate drought / Light drought. 

15. Apart from the present drought. when did you experience the 
previous one? (Year) 

16~ Previous drought 

16.1 How serious was it? Serious I Moderate I Light 

16.2 Duration: <1 year I 1-2 yrs I 2-4 yrs I >4 yrs 

16.3 What emergency measures did you adopt as a result of the 
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drought: 

16.3.1 Reduce livestock Yes I (By how many?) I No. 

16.3.2 Feed stock artificially Yes / No; 

16.3.4 Other 

16.4 Losses suffered: 

16.4.1 Livestock deaths Yes I How many/ No. 

16.4.2 Income reduced Yes I By what percentage? / No. 

16.2.3 Other 

17. Present drought 

17 .1 How serious was it? Serious I Moderate / Light 

17.2 Duration: <1 year I 1-2 yrs I 2-4 yrs I >4 yrs 

17.3 What emergency measures did you adopt as a result of the 
drought? 

17.3.1 Reduce livestock Yes I (By how many?) I No. 

17.3.2 Feed stock artificially Yes I No. 

17.3.4 Other 

17.4 Losses suffered: 

17.4.1 Livestock deaths Yes I How many I No. 

17.4.2 Income reduced Yes I By what percentage? I No. 

17.2.3 Other 

18. To what extent do you take the drought hazard into consider­
ation in the planning of your farming activities? Not at 
all / Partly I Thoroughly. 

19. Do you think it is possible to plan for drought in the 
running of your farm? Yes I No. 

20. Which of the following options do you apply in order to 
r~duce the hazard of drought? 

(1) Limit the average number of your livestock to below the 
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carrying capacity of the veld. 

(2} Produce your own stock feed. 

(3) Build up your own fodder bank. 

(4) Set aside reserve capital in good years for use in 
times of drought. 

(5) Veld improvement e.g. by removing less valuable species 
and sowing seeds of more useful species. 

(6} Planting "old man salt bush". 

(7} Planting spineless cactus. 

(8} Planting agave. 

(9) Building more farm dams. 

(10) Upgrading the quality of your livestock. 

(11) Diversification of your farming e.g. by keeping various 
types of livestock. 

(12) Increasing the size of your farming operation by 
purchasing or leasing additional land. 

(13) Other. 

21. Do you adhere to the reconmended drought management 
principles of the Department of Agriculture: 
Fullly I Partly I Not at all. 

22. Discounting the effects of the present drought, is the 
general condition of the veld worse I the same as I better 
than in former years? 
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1. Plaasnaam 
Farm name 

Distrik 
District 

2. Plaasgrootte: Eiendomsgrond fuurgrorrl 
Farm size: Freehold land .......... (ha) Leasehold ........... (ha) 

3. Opvoedkundige status: Minder as matriek Matriek Graad/Diploma Nagraads 
1 2 3 4 

F.ducational status: Less than matric Matric Degree/Diploma Postgrad. 

4. Hoe lank bewoon u die plaas (jare)? 

5. 

How long have you lived on the farm (years)? 

Hoeveel ernstige oorstromings het u reeds as boer ondervirrl? 
.How many serious floods have you experienced as a farmer? 

6. Is dele van u grond onderhewig aan periodieke oorstroming? JA / NEE 
Are parts of your land. subject to periodic flooding? YES I NO 

7. Beskou u die oorstromirgsgevaar as ernstig, matig, gering? 
D::> you regard the hazard of flooding as serious, moderate, slight? 

8. Wat is die grootte van bewerk:te grorrl op die plaas? .......... (ha) 
What is the size of the cultivated land. on your farm? ........... (ha) 

9. Hoeveel van die grooo is orrlerhewig aan oorstromirgsgevaar? .......... (ha) 
How much of this land is subject to the danger of flooding? ........... (ha) 

10. Persentasie inkomste uit verskillerrle boerderykategorH!: 
Skape & Bokke Beeste Voergewasse Graan Vrugte Ander 

Percentage of income from various categories of farming: 
Sheep & Goats Cattle Fodder crops Cereals Fruit other 

11. Hoe dikwels verwag u oorstroming van u grond (elke hoeveel jaar?) 
F.rnstige oorstroming Matige oorstroming Ligte oorstroming 

How often do you expect flooding of your land. (at how many year 
intervals?) 

Serious flooding Moderate flooding Light flooding 

12: Watter persentasie van u inkomste is afkomstig van gewasse op grond wat 
deur oorstroming bedreig word? ...... . 

What percentage of your income is derived from crops grown on flood 
prone land? ...... . 
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13. Word enige strukture bv. geboue, pomphuise, ens. deur oorstroming bedreig? 
Ja I Nee 

Indien wel, wat is hulle totale geraanrl.e waarde? R ..... . 
Are any structures such as buildings, pumphouses, etc. threatened 

by floods? Yes / No 
If so, what is their total estimated Value? R ..... . 

14. Wanneer het die laaste oorstroming van u grooo plaasgevind? ....... (jaar) 
When was the last time that your land was flooded? ....... (year) 

15. Wat was die aard van die skade wat u a.g.v. die laaste oorstroming. 
ondervind het? 

What was the nature of the damage you suffered as a result of the 
last flood? 

........................................................................ 

. . . . . . ... . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
16. Wat was die beraamde koste van die skade wat u gely het? R ..... . 

What was the estimated cost of the damage you suffered? R ..... . 

17. Watter van die onderstaande maatre~ls tref u om die nadelige effek 
van oorstromings te probeer voorkom.? 

Which of the following measures have you instituted as an attempt to 
reduce the detrimental effect of flooding? 

1 Vermy gevaarsones 
Avoid f lood-:prone land 

2 Grondwerke soos walle om water weg te hou 
F.arthworks such as banks to keep water away 

3 Konstruksie van damme 
Construction of dams 

4 Modifikasie van rivierloop SOOS verwydering van plantegroei 
Modification of river channel such as clearance of vegetation 

5 Assuransie teen oorstromingskade 
Insurance against flood damage 

6 Noodmaatre~ls soos ontruiming, gebruik van sandsakke, ens. 
Emergency action such as evacuation, use.of sand bags, etc. 

7 Aanvaar maar die skade 
Accept the loss 

8 Amer (spesif iseer) 
Other (specify) 

2 



APPENDIX C 

Questionaire to urban residents 
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1. Dorp Adres 
Town ................... Address 

2. Ouderdomsklas: Geslag 
Sex 

M I V 
M I F 

3. 

4. 

Age class: 25 25 - 40 40 - 65 65+ 

Hoe lank woon u reeds by u huidige adres? 
How long have you been living at your present address? 

Is u die eienaar of huurder van bogenoenrle eiendom? 
Do you own or rent the above property? 

EIENAAR I HUURDER 
OWN I RENT 

5. Dink u dat die perseel wat u bewoon in die gevaar staan om periodiek 
oorstroom te word? JA I NEE 
Do you believe that the site on which you are living is subject to the 
hazard of periodic flooding? YES I NO 

Irxiien u antwoord op vraaq 4 JA was, :beantwoard. asl:>. ook die volgerxie vrae. 
'As dit NEE was. is die orige vrae nie van toecassirp nie. Stuur asseblief 
nogtans die vraelys terug. 
If your answer to ystion 4 was m. please also answer the followiM 
gµestions. If it was NO. the rest of the questions will not be o,oolicable. 
Please still return the guestionaire. 

6. Het u al oorstroming van die persee_l wat u bewoon ondervind? JA I NEE 
Indien JA, in watter jaar/jare? ................................... . 
Have you ever experienced flooding of the site you now occupy? YE3 I NO 
If YES, in which year(s)? ........................................... . 

7. Hetu geweet dat die perseel aan oorstroming onderhewig was voordat u 
hier ingetrek het? JA I NEE 
Did you know that the site was subject to flooding before you occupied it? 

YE3 I NO 

8. Hoe dikwels dink u sal u perseel oorstroom word? F.en keer elke ...... jaar? 
How often do you think your site will be flooded? Once every ...... years? 

9. In die geval van 'n oorstroming wat dink u woid bedreig: · 
1 U lewe 
2 U huis 
3 :&.litegeboue 
4 Inhoud van huis 
5 .Tuin 

In the event of a flood, what do you think is threatened: 
1 Your life 
2 Your house 
3 Outbuildings 
4 Contents of house 
5 Garden 



10. Wat dink u sal die oorsprong van 'n oorstroming by u wees: 
1 Baie swaar re~nval in die gebied 
2 Rivier wat sy walle oorstroom 
3 Dam(me) wat breek 
4 Ander (spesifiseer) 

...................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
What do you think will be the source of the floc:ding of your property: 

1 Very heavy downpours in the area 
2 River bursting its banks 
3 Dam(s) breaking 
4 other (specify) 

...................................................... 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
1i.· Hoe beangs is u oor die moontlikheid van 'n oorstroming: 

1 La soms in die nag wakker uit kommer daaroor 
2 Bekommer my dikwels daaroor 
3 . Bekommer my somtyds daaroor 
4 Bekommer my slegs daaroor as dit aanhoudend.hard re~n 
5 Dit is soms 'n verbygaande gedagte 
6 Ek is gladnie daaroor besorg nie 

How anxious are you about the possibility of a floc:d: 
1 Sometimes sperrl sleepess nights worrying about it 
2 Often worry about it 
3 Sometimes worry about it 
4 Only worry about .it when it rains hard continuously 
5 I sometimes give it a passing thought · 
6 I am not at all concerned about it 

12. Om watter rede(s) het u op hierdie perseel kom woon? 
1 Dit was die enigste gepaste een beskikba.ar 
2 Die huis het aan my vereistes goed voldoen 
3 Die buurt was aantreklik 
4 Die eierdom was in my prysklas 
5 Ek het die eierdom ge~rf 
6 Dit was naby my werkplek 
7 Ander redes: (spesifiseer in die ruimte hieronder) 

For what reason(s) did you elect to live on this site? 
1 It was the only suitable one available 
2 The house was· well suited to my requirements 
3 The neighbourhood. was attractive 
4 The property fell within my price class 
5 I inherited the property 
6 It was near my place of work 
.7 other (specify in the space below) 

...................................... ,·, .................................. . 

. . . . . ~ ... · ................................................................ . 
13. Is u van plan om weens die oorsrtomingsgevaar te verhuis? JA I NEE 

Do you intend to move because of the f loc:d hazard? YES ./ 00 



\ 

APPENDIX D Swrmary table of responses to the drought 
questionaire 

Fann size (Question 3) 

Tenancy Number of farms 
Size classes (ha) 

<5000 5000-10000 10000-15000 15000-20000 >20000 N 

Owned 
Leased 
Total 

65 
27 
56 

Educational 

Number of 
respondents 

156 

65 
12 
58 

30 
5 

31 

status (Question 4) 

<Matric. Matric. 

89 26 

7 
0 

18 

Degree/Diploma 

34 

Length of fann occupation (years) (Question 5) 

Number of 
respondents 

177 

<5 

10 

Years 
5 - 10 10 - 15 

21 16 

Fonner residence (Question 6) 

Place of fonner residence 

6 
1 
9 

173 
45 

173 

Postgraduate 
r 
\ 
) 

7 

<15 

130 

Number of 
Respondents Inside the region Outside the region 

169 133 36 
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Income from a source outside the farm (Question 7) 

Number of 
respondents 

170 

Income from 

Respondents 

Source of 
income 

Livestock 
Fodder c'rops 
Cereals 
Other 

~ Percentage of income 
0 1 - 25 25 - 50 >50 

128 20 9 13 

various categories of farming (Question 9) 

per category 

Categories (per cent) 
0-24 25-49 50-74 75-99 100 

2 2 1 21 151 
9 2 1 0 0 
5 0 0 0 0 
7 1 3 1 0 

Production of fodder (Question 10) 

Number of 
respondents 

44 

Amount of fodder produced (tons) 
<25 25 - 49 50 - 99 100 - 199 

16 9 7 7 

Recording of rainfall (Question 11) 

Number of 
responc:tents 

174 

Record rainfall 

116 

Do not record rainfall 

58 

339 

N 

177 
12 

5 
12 

>200 

5 



Number of livestock kept (Question 12) 

·Number of Head of livestock (small stock units) 
respondents <1000 1000-1999 2000-2999 3000-3999 4000-7999 >8000 

175 48 74 30 13 

Ability to estimate carrying capacity (Question 13) 

Accuracy of estimation Number of 
respondents Very accurate Well Poor 

176 28 135 13 

Perceived return periods of droughts (Question 14) 
(Respondents per category) 

Nature of the Return period (years) 
drought <5 5-9 10-14 15-19 20 30 

Severe . 20 43 49 5 6 3 
Moderate 61 58 5 0 1 1 
Light 95 2 2 0 0 0 

340 

8 2 

40 50 N 

1 1 128 
0 0 126 
0 0 99 



Date of previous drought (Question 15) 

Number of 
respondents 

1 
31 
3 
2 
3 
2 
18 
6 
11 
8 
17 
9 
8 
11 
1 
1 
1 
2 
7 
7 
3 
4 
2 
2 
N = 160 

Date ,of drought 
(year) 

1947 
1960 
1961 
1962 
1963 
1965 
1966 
1967 
1968 
1969 
1970 
1971 
1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 
1980 
1981 
1982 
1983 

Perceived severity of previous drought (Question 16.1) 

Number of 
respondents 

166 

Nature of previous drought (perceived) 
Severe Moderate Light 

103 60 3 
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Dur~tion of previous drought (Question 16.2) 

Number of 
respondents 

162 

<1 

27 

Duration (years) 
1 - 2 2 - 4 

56 50 

Responses to previous drought (Question 16.3) 
(Number of respondents) 

Response 

Reduce livestock 
Artificial feeding 
Sink more boreholes 

Adoption of response 
Yes NO 

147 
144 

53 

16 
17 
88 

>4 

29 

N 

163 
161 
141 

Reduction of livestock : Previous drought (Question 16.3.1) 

Number of livestock Number of 
respondents <250 250-499 500-749 750-999 1000-1999 )2000 

129 26 48 24 7 20 

Losses experienced : Previous drought (Question 16.4) 
(Number of respondents) 

Loss Loss experienced 
Yes No N 

Livestock deaths 98 56 156 
Income reduced 147 7 154 

342 

4 



Livestock losses : Previous drought-(Question 16.4) 

Number of­
respondents <100 

79 31 

Number of livestock lost 
100-199 200-299 300-399 

23 9 8 

400-499 

2 

Reduction of income : Previous drought (Question 16.4) 

Number of 
respondents 

1 
1 
10 
1 
3 
15 
1 . 
8 
22 
3 
1 
12 
1 
34 
1 
6 
5 
1 
3 
8 
N = 137 

Percentage reduction of income 

2 
5 

10 
12 
15 
20 
21 
25 
30 
33 
35 
40 
45 
50 
56 
60 
70 
75 
80 
99 

343 

>500 

8 



Perceived severity of present drought (Question 17.1) 

Number of 
respondents 

Nature of drought (perceived) 
Severe Moderate Light 

176 155 18 

Duration of present drought (Question 17.2) 

Number of 
respondents 

171 

1 

19 

Duration (years) 
1 - 2 2 - 4 

18 28 

Responses to present drought (Question 17.3) 
(Number of respondents) 

Response 

Reduce livestock 
Artificial feeding 
Sink more boreholes 

Adoption of response 
Yes NO 

156 
159 

51 

16 
11 
96 

3 

>4 

106 

N 

172 
170 
147 

Reduction of livestock : Present drought (Question 17.3.1) 

Nurriber of Number of livestock 
respondents <250 250-499 500-749 750-999 1000-1999 >2000 

138 26 41 28 10 25 8 
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Losses experienced : Present drought (Question 17.4) 
(Number of respondents) 

Loss 

Livestock deaths 
Income reduced 

Livestock losses 

Loss experienced 
Yes No 

101 
145 

56 
16 

N 

157 
161 

Present drought (Question 17.4) 

Number of 
respondents <100 

Number of livestock lost 
100-199 200-299 300-399 400-499 

83 36 20 10 7 4 

345 

>500 

6 



Reduction of income : Present drought (Question 17.4) 

Number of 
respondents 

1 
2 
4 
5 
1 
13 
6 
1 
21 
4 
1 
7 
2 
28 
2 
8 
4 
6 
6 
1 
1 
1 
6 
N = 131 

Percentage reduction of income 

4 
5 

10 
15 
17 
20 
25 
26 
30 
33 
35 
40 
45 
50 
55 
60 
70 
75 
80 
85 
90 
95 
99 

Considera·tion of drought hazard in planning (Question 18) 

Number of 
respondents 

169 

Degree of consideration 
Not at all Partly Thoroughly 

0 33 136-

346. 



I 
Feasibility of planning for drought (Question 19) 

Number of 
respondents 

167 

Feasibility of planning.for drought 
Yes No 

121 46 

Options adopted to reduce the hazard of drought (Question 20) 

Number of 
respondents 
(N = 180) 

160 
57 
67 
104 
36 
43 
23 
8 
42 
153 
42 
55 
·20 

Option 

Stocking at below veld carrying capacity 
Producing own stock feed 
Building up a fodder bank 
Saving up reserve capital 
Veld improvement schemes 
Planting "old man salt bush" 
Planting spineless cactus 
Planting agave 
Building more farm dams 
Upgrading livestock quality 
Diversification of farming· 
Enlarging farming operation 
Other 

Application of official drought management principles (Ques .. 21) 

Number of 
respondents 

165 

Application of principles 
Fully Partly Not at all 

72 90 3 
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General condition of the veld (Question 22) 

Number of 
respondents 

162 

Condition of the veld 
Worse Better The same 

56 47 59 
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APPENDIX E Summary table of farmers• responses to the flood 
questionaire 

Respondent Farm size Educational status Years on 
(ha) Below Matric. Degree/ Postgrad. farm 

matric. diploma 

1 8930 x 17 
2 1100 x 28 
3 7 x 8 
4 107 x 3 
5 3600 x 20 
6 5000 -X 38 
7 6000 x 31 
8 2252 x 38 
9 x 9 
10 3854 x 69 
11 4860 x 52 
12 683 x 8 
13 7410 x 28 
14 1400 x 12 
15 650 x 5 
16 93 x 11 
17 59 x 11 
18 282 x 13 
19 129 x 28 
20 950 x 12 
21 1300 x 30 
22 229 x 10 
23 3180 x 34 
24 1271 x 7 
25 1123 x 40 
26 1835 x 38 
27 678 x 37 
28 1200 x 13 
29 443 x 23 
30 155 x 11 
31 1181 x 42 
32 424 x 42 
33 1200 x 17 
34 2587 x 45 
35 343 x 72 
36 1467 x 78 
37 1280 x 65 
38 3974 x 11 
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APPENDIX E (continued) 

Respondent Serious Floodprone Perceived hazard Cultivated land 
floods land level Total Floodprone 

experienced Yes No Low Mod. High (ha) (ha) 

1 2 x x 120 30 
2 1 x x -82 8 
3 1 x x 7 7 
4 0 x x 33 10 
5 2 x x 160 128 
6 5 x x 120 20 
7 1 x x 55 0 
8 2 x x 160 100 
9 1 x x 100 0 
10 2 x x 34 34 
11 2 x x 300 0 
12 1 x 28 400 
13 0 x x 50 30 -
14 0 x x 160 20 
15 0 x x 150 100 
16 2 x x 72 20 
17 0 x x 55 25 
18 0 x x 70 70 
19 3 x x 129 129 
20 0 x 70 30 
21 2 x x 76 40 
22 0 x x 50 38 
23 0 x 225 0 
24 0 x x 120 45 
25 1 x x 35 3 
26 2 x x 50 5 
27 3 x x 40 18 
28 1 x x 45 35 
29 3 x x 55 15 
30 0 x x 64 10 
31 1 x x 92 21 
32 1 x x 79 0 
33 2 x x 60 8 
34 2 x x 26 5 
35 x x 30 30 
36 7 x x 60 50 
37 5 x x 80 50 
38 0 x x 80 40 
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APPENDIX E' (continued) 

Respondent Source of income (%.) Expected flood 
Sheep/ Cattle Fodder Cereal Fruit Other return period 
goats (years) 

Ser. Mod. Light 

1 70 20 10 0 0 0 100 50 15 
2 60 8 15 3 4 10 
3 0 50 0 0 0 50 50 10 3 
4 0 0 80 20 0 0 10 
5 95 0 5 0 0 0 20 15 10 
6 80 20 0 0 0 0 5 
7 85 10 5 0 0 0 20 
8 55 0 15 0 0 30 13 
9 40 40 10 0 0 10 25 10 5 
10 90 10 0 0 0 0 100 50 10 
11 70 30 0 0 0 0 20 
12 25 30 30 0 0 15 4 
13 70 20 0 0 0 10 10 3 
14 30 0 10 60 0 0 100 
15 50 0 50 0 0 0 30 10 5 
16 0 0 100 0 0 0 100 
17 0 0 60 35 0' 5 100 
18 5 0 60 ·35 0 0 50 20 20 
19 0 0 60 40 0 0 10 
20 35 10 50 5 0 0 
21 35 15 50 0 0 0 100 50 10 
22 0 60 40 0 0 2 50 20 10 
23 40 60 0 0 0 0 5 
24 50 50 0 0 0 0 100 50 10 
25 40 40 20 0 0 0 100 20 10 
26 55 45 0 0 0 0 30 
27 30 50 20 0 0 0 20 10 5 
28 0 100 0 0 0 0 10 5 2 
29 70 15 0 0 0 15 8 3 
30 10 90 0 0 0 0 
31 91 0 9 0 0 0 
32 20 30 0 0 20. 30 50 30 20 
33 0- 10 0 0 90 0 20 
34 0 60 0 0 40 0 25 10 5 
35 90 5 5 0 0 0 20 10 
36 75 5 15 0 0 0 * * * 
37 7·0 5 25 0 0 0 10 5 
38 95 3 1 1 0 0 12 

* The years in which floods occurred are given: 
Serious floods - 1928. 1941; moderate floods: 1932. 1971. 
1984; light floods: 1961. 1977. 
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APPENDIX E (continued) 

Respondent % of income Property threatened Last flood 
from crops by flood Date Value of 

threatened by Yes No Value damage 
flood (R'OOO) (R'OOO) 

·1 5 x 300 1974 150 
2 10 x 0 1974 8 
3 100 x 0 1974 0 
4 80 x 0 1974 0 
5 60 x 130 1976 25 
6 5 x 1500 1986 5 
7 0 x 0 1961 10 
8 10 x 100 1974 50 
9 10 x 0 1983 4 
10 10 x 50 1974 80 
11 0 x 300 1974 100 
12 0 x 12 1988 1 
13 0 x 0 .. 1985 2 
14 80 x 0 1974 0 
15 50 x 10 1974 30 
16 100 x 0 1974 80 
17 45 x 0 1974 0 
18 100 x 0 1974 0 
19 40 x 0 1983 20 
20 30 x 0 1974 0 
21 50 x 0 1974 50 
22 85 x 80 1974 5 
23 0 x 0 0 
24 20 x 0 1976 0 
25 3 x 0 1974 2 
26 0 x x 1976 0 
27 20 x 150 1974 80 
28 50 x 10 1974 30 
29 5 x 70 1984 4 
30 20 x 0 0 
31 33 x 0 1974 3 
32 20 x 200 1974 200 
33 8 x 8 1976 2 
34 5 x 0,5 1976 10 
35 50 x .5 5 
36 x 0 1977 6 
37 20 x 10 1977 25 
38 2 x 0 1974 
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APPENDIX E (continued) 

Respondent Hazard r~ducing measures 

Avoid Earth- Dams Modify Insur- Erner- Accept Other 
f loodprone works river a nee gency loss 
locations channel action 

1 x x x 
2 x 
3 x x 
4 x x x x x 
5 x x x 
6 x x x x 
7 x 
8 x x 
9 x x 
10 x x 
11 x x x x 
12 x 
13 x 
14 x 
15 x 
16 x 
17 x 
18 x 
19 x 
20 x x 
21 x x 
22 x x x 
23 x x x 
24 x x x 
25 x x x x 
26 x x 
27 x x x x 
28 x x 
29 x x 
30 x x 
31 x 
32 x x x x x x 
33 x 
34 x x x 
35 x x x 
36 x 
37 x 
38 x x x 
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APPENDIX F Summary of urban residents' responses to the' flood 
hazard 

Respondent Age class Sex Length Tenancy Site 
<25 25-40 40-65 )65 M F of Own Rent subject to 

residence flooding 
(years) Yes No 

1 x x 40 x x 
2 x x 16 x x 
3 x x 16 x x 
4 x x 39 x x 
5 x x 15 x x 
6 x x 11 x x 
7 x x 31 x x 
8 x x 18 x x 
9 x x 9 x x 
10 x x 30 x x 
11 x x 8 x x 
12 x x 24 x x 
13 x x 2 x x 
14 x x 13 x x 
15 x x 8 x x 
16 x 9 x x 
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APPENDIX F (continued) 

Respondent Site Prior Perceived Threatened by flooding 
previously know- flood Life House Out Con- Gar-

flooded ledge of frequency bldgs.tent den 
Yes No hazard (years) of 

Yes No house 

1 x x 5 x x 
2 x x 
3 x x x x x x x 
4 x x x x x x x 
5 x 
6 
7 x -
8 x x 
9 
10 
11 x 
12 x x 
13 x x 50 x x x x x 
14 x 
15 x x 100 x x x x x 
16 x x 100 x x x x 
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APPENDIX F (continued) 

Respondent · Source of flooding Anxiety Reasons for Move 
Heavy River Dam Other level chosing due to 
rain bank break site hazard 

over- Yes No 
flow 

1 x 2 5 x 
2 
3 x x 1 2 x 
4 x x 4 2/3 x 
5 2/3/4 x 
6 
7 x 6 1/2/3/4/6 x 
8 x x 3 1/2/3/4 x 
9 
10 x 1 5 x 
11 x 
12 x 2 3 X-
13 x x 3 5 x 
14 
15 x 3 2 x 
16 ...;_ x 
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