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ABSTRACT

This thesis examines factors which influence Brisbane flood
plain occupants' perception and evaluation of the flood hazard. It
also looks at their evaluation of the effectiveness of public and private

adjustments and the variables affecting their adoption decision.

As the basis for analysis, three hypotheses are set up.
Hypothesis 1 relates to the factors asscciated with variations in
hazard perception and evaluation, those under consideration being
perceived frequency and magnitude of the natural event, knowledge and
experience of the flood hazard and expectation of future flooding. The
second hypothesis pertains to the choice of adjustment, stating that
this is a function of evaluation of the hazard, awareness of the choices
open and evaluation of alternatives. In the third, it is hypothesized
that there exist rational explanations for the persistence of human

occupance in hazard areas.

Information obtained from a personally administered questionnaire
forms the main data base. The sample was selected by a systematic
technique in which every tenth residential unit which had experienced
some degree of flooding in January, 1974 is included. 1In all, 647
interviews were obtained from either the household head or spouse. The
bulk of statistical analysis is carried out using packaged computer

programmes, crosstabulation and chi-squared being the main methods used.

Basically, findings suggest the hypotheses may be accepted as

stated, though some refinement can be made regarding the characteristics

of the variables involved. In the first hypothesis, hazard evaluation

(ii)



varies directly with expected flood frequency. However, it appears

that responses can more appropriately be classified in terms of

certainty and uncertainty. While hazard evaluation varies directly

with height of flood waters in the dwelling, a more important distinction
exists between those who experienced flooding in their dwelling and those
who did not. Both recency and amount of personal experience, knowledge
of previous floods, and expectation of future flooding are also signif-

icantly related to hazard evaluation.

In examining the second hypothesis, again relationships appear
more complex than originally anticipated. Significant relationships
are established between the adoption of private adjustments and a number
of factors including perceived frequency and magnitude of flooding,
future flood expectation, hazard evaluation and experience. Perception
of public adjustments is significantly related to the first three, but

not to the last two.

While the overall range of public adjustments perceived is
relatively broad, individual respondents knowledge is more restricted.
Information, warning and evacuation measures are generally given the
highest ranking by respondents, followed by zoning regulations. In
the main, technical adjustments are ranked below these in effectiveness.

However, they are the government action most frequently sought.

Amount of experience and adoption of adjustments at the time of
the flood are significantly related. Little difference exists in the
type of adjustment adopted since the flood, suggesting a common pool of
knowledge has developed. Few occupants have adopted major adjustments.
Most appear to place their reliance on last minute emergency measures

for protection. Relocation is a favoured alternative but often precluded

et Sy



from consideration by economie and social constraints. The situation
of increased public confidence being generated by a knowledge of public

mitigation work does not appear to be operative in the present study.

In the final analysis, one factor, information, stands out for
its role in both perception of the hazard and response to it. Its
direct role in the adoption decision appears to be of particular
importance. As an adjustment, the provision of information is the one
most sought and also appears to have the most potential in influencing

the adoption of other adjustments.

On the basis of these observations, three planning proposals
are made. These are:
(1) the extension of information provision
(2) the improvement of flood forecasting, warning services and
evacuation plans, and
(3) the development of positive preventive measures such as zoning

regulations to induce development away from the flood plain.

Finally, three avenues for future research are proposed including
the examination of the information and warning component of hazard
perception and the adoption decision, a study through time of one
community to gauge the effect of information flows and third, benefit-

cost analysis at the level of the individual flood plain occupant.

(iv)



TABLE OF CONTENTS

ACKNOWLEDGEMENTS

ABSTRACT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

CHAPTER 1
i T
1v2

CHAPTER 2

2.1

23

2.4

CHAPTER 3

3.1

32

3.3

3.4

3.5

INTRODUCTION
Introduction and Justification for Research

Organization of Study

REVIEW OF LITERATURE
Behavioural Geography (Man-Environment Relations)

2.1.1 Environment
2.1.2 Perception and attitudes

2.1.3 Evaluative approach and decision making

NMatural Hazard Research-Outline

2.2.1 HNatural hazard definitien

Themes in Natural Hazard Research
2.3.1 Human perception and evaluation of hazard

2.3.2 The decision process and adoption of
adjustments

Formulation of Hypotheses
2.4.1 Hypotheses in natural hazard research

2.4.2 Hypotheses in this study

THE STUDY AREA

Phvsical Setting

Nature of Flooding

Flood History and Settlement Development
The January, 1974 Flood

The Problem in Perspective

(v)

PAGE
Gl
(ii)
(v)
Ciz)

(xiv)

10

i
11

1.2
S
19

23
23
23

26
27
29
31
34

34



CHAPTER 4

4.1

4.3

4.4

CHAPTER 5

ik

-

5.4

3.6

s M

METHODS AND TECHNIQUES
Delimitation of Study Area
Pre-~Interview Preparation
Sampling Procedure

The Questionnaire
4.4.1 Question content
4.4,2 Question type

4.4,3 Scaling techniques

Data Analysis
4.5.1 Data organization

4.5.2 Statistical technigques

ELEMENTS IN THE PERCEPTION AND EVALUATION
OF FLOOD HAZARD

Hazard Evaluation

Characteristics of the Natural Event
5.2.1 Perceived frequency

5.2.2 Magnitude

Effect of Experience
5.3.1 Recency of experience

5.3.2 Amount of experience

Information
5.4.1 Range of information
5.4.2 Knowledge

5.4.3 Interpretation of flood events

Expectation of Future Flooding
5.3.1 Reasons for future flood expectation
5.5.2 Expectation and hazard evaluation

5.5.3 Expectation and information

Influence of Other Variables

5.6.1 Knowledge and evaluation of protective
works

5.6.2 Life cycle stage

5.6.3 Other factors

Summary

(vi)

PAGE
39

40

40

42

44
45
46
47

48
48
49

50

31

al
31
56

59

64

64
64
66
68

73
73
75
78

78
78

80
82



CHAPTER 6

G.l

6.2

6.3

6.4

6.5

CHAPTER 7

7 i

rip%

¥43

7.4

CHAPTER 8
8.1
8.2
B3

AWARENESS AND EVALUATION OF ADJUSTMENTS
Awareness of Public Adjustments

Evaluation of Public Adjustments
6.2.1 Effectiveness ranking

6.2.2 Adopting ranking

Perceived Government Role in Flood Mitigation

6.3.1 Responsibility for flood information

6.3.2 Responsibility for mitigation

6.3.3 Desired government action

Range of Practical Alternatives for Private
Adjustments

6.4.1 Private adjustments at the time of the
flood

6.4.2 Private adjustwents adopted since the
Januvary flood

6.4.3 Adoption of adjustments for a one in
ten year fleod frequency

Summary

FACTORS AFFECTING CHOICE OF ADJUSTMENT

Perception of the Hazard and Personal
Experience

7.1.1 Hazard evaluation
7.1.2 Future flood expectation

7.1.3 Magnitude of flooding and expected
flood frequency

7.1.4 Personal experience
Evaluation of Preparedness
The Decision to Relocate

Summary

CONCLUSION
Restatement of Research Objectives
Conclusions

Final Considerations and Further Research Needs

(vii)

PAGE

85

86

90
90
92

98
98
100
101

102

102

109

110

L1Z

i1y

118

118

118

124

AW

133

144

149

151
152
132
158



BIBLIOGRAPHY AND REFERENCES CITED #

Other Reference Materials Cited

APPENDICES

iE

The Questionnaire

Selected Sample Characteristics

Copy of Text of Letter issued by the
Department of Health, Parks and
Building, Brisbane City Council to
approve Building Application

(viii)

PAGE

161

174

175

189

193



TABLE

Sk

3.7

T

= i

3.3

5.4

T

5.8

-

5.8

5.9

5.10

e M 4

3.1

.33

5.14

F 4l

LIST OF TABLES

Flocod History of Brisbane

Occurrence of floods exceeding 2.74 m at the

Brisbane Port Office between 1841 and 1974

Ranking of Hazard Evaluation

Expected Frequency Response

Expected Floocd Frequency Estimates

Hazard Evaluation % Perceived Flood Frequency

Hazard Evaluation x Perceived Flood Frequency

A. Comparing 'estimate' and 'never/rarely'
categories

B. Comparing 'uncertain' and 'never/rarely’
categories

Hazard Evaluation ¥ Perceived Flood Frequency

Estimate

Hazard Evaluation x Degree of Flooding

Hazard Evaluation x Degree of Flooding - comparing

'vard only' and 'part-' or 'fully-' submerged

categories

Hazard Evaluation x Degree of Flooding - comparing

'partly' and 'fully' submerged categories
Previous Flood Experience

Hazard Evaluation x Recency of Experience

Hazard Evaluation x Recency of Experience - comparing

'5 years or less' to 'more than 5 years ago'

experience
Hazard Evaluation x Experience Onsite

Information Source

Knowledge of Previous Flooding in Neighbourhood

(ix)

PAGE

32

34

51

52

54

55

57

%3

58

59

60

60

61

63

63

64

65

67



TABLE

3.18

3317

5.18

5.18

5.20

5.:21

522

Fuidd

5.24

5,25

5.26

Sl

5.28

6.1

6.2

6.3

6.4

6.5

6.6

Awareness of Flood Likelihood on Property

before January
Hazard Evaluation x Knowledge of Flooding
Hazard Evaluation x Knowledge-Experience Scale
Interpretation of Flood Occurrence

Interpretation of Flood Occurrence x Experience

Onsite

Interpretation of Flood Occurrence x Expectation

of Future Flood
Future Flood Expectation x Reason
Hazard Evaluation x Future Floocd Expectation

Hazard Evaluation x Future Flood Expectation

A. Comparing 'positive' and 'negative'
expectation

B. Comparing 'uncertain' and '"negative'
expectation

Future Flood Expectation x Information

Perception of the Effect of Wivenhoe Dam on

Flooding

Perception of the Effect of Wivenhoe Dam on

Flooding x Expectation of Future Flooding

Hazard Evaluation x Effect of Knowledge of

Wivenhoe Dam on Decision to Stay

Knowledge of Existing Public Adjustments
Number of Public Adjustments Known of

Perception of Dredging as a Public Adjustment

x Effectiveness Ranking
Knowledge of Selected Adjustments by Flood Source
Effectiveness Ranking of Public Adjustments

Public Adjustments Respondents Would Adopt

(x)

PAGE

67

67

68

69

71

72

74

76

i)

77

79

80

81

81

87

87

89

89

a1

23



TABLE PAGE

6.7 Number of Adjustments Suggested for Adoption by

Respondents 94
6.8 Adoption Ranking of Public Adjustments 96
6.9 Source Perceived Responsible for Providing Flood

Information 99
6.10 Perceived Responsibility for Mitigation 100
b 11 Perceived Need for Government Action 101
6.12 Government Action Sought 103

6413 Frivate Adjustments Respondents have taken or

would take in Future 104
6.14 Perception of Immediate Flood Threat 105

6.15 Private Adjustments made during January Flood x

Degree of Flooding 106
6.16 Knowledge-Experience Scale x Degree of Flooding 106

6.17 Private Adjustments made during January Flood

x Knowledge-Experience Scale 107

6.18 Private Action or Adjustments Adopted Since

January Flood 109

6.19 Private Adjustment Type Adopted since January

Flood x Losses in January 111

6.20 Adoption Ranking of Adjustments Given a 1 in 10

year Expected Flood Frequency 1135
Fed Hazard Evaluation x Private Adjustment Adoption

since January 119
Bl Future Flood Expectation x Perceived Need for

Government Action 120
T3 Future Flood Expectation x Number of Government

Actions Sought 121
7.4 Future Flood Expectation x Respondents' Public

Adjustment Adoption 121

(xi)



TABLE

i

7.6

Fal

i

Tl

it

Tl

ek

P

7.14

Fs B

7l

17

718

7:18

7.20

Tl

Future Flood Expectation x Type of Private

Adjustment Adopted since January

Future Flood Expectation x Private Adjustment

Adoption since January

Future Flood Expectation x Private Adjustment

Type Adopted since January

Degree of Flooding x Private Adjustment Type

Adopted since January

Degree of Flooding x Number of Public Adjustments

Known of

Perceived Flood Frequency x Number of Public

Adjustments Known of

Perceived Flood Frequency x Number of Government

Actions Sought

Perceived Flood Frequency x Private Adjustment

Adopted since January

Experience Onsite x Private Adjustments Adopted

in the January Flood

Experience Onsite x State of Preparedness for

January Flood
Experience Onsite x State of Present Preparedness

Experience Onsite x Type of Private Adjustment

Adopted since January
Change in Preparedness x Degree of Flooding
Change in Preparedness x Experience Onsite

State of Present Preparedness x Number of Public

Adjustments Known of

State of Present Preparedness x Number of Government

Actions Sought

State of Present Preparedness x Private Adjustment

Adoption since January

(xii)

PAGE

122

123

123

125

126

LEF

128

129

130

131

131

132

134

134

135

136

137



TABLE

7.22

Pudd

7.24

7425

7.26

1.27

7.28

T7e9

1:38

.31

Te32

Tadd

7.34

435

7.36

e 7

PACGE

Change in Preparedness x Private Adjustment

Type Adopted since January 138
Change in Preparedness x Planned Action if

Warning Given 139
Perception of Present Safety x Adoption of

Private Adjustments since January 140
Expected Effect of Future Flood 141
Reason for Expecting Future Flood to Have

No Effect 142
Expected Damage Level of a Future Flood x Private

Adjustment Type Adopted since January 143
Expectation of Damage in a Future Flood x

Perception of Present Safety 143
Present Moving Plans 144
Importance of Flooding in Decision to Move 144
Consideration of Relocation in January 145
Choice of Present Location Given Knowledge of

Flooding 145
Reasons for Not Moving 146
Hazard Evaluation x Choice of Present Location

Given Knowledge of Flooding 147
Future Flood Expectation x Choice of Present

Location Given Knowledge of Flooding 147
Relocation Area Given Free Choice 148
Reasons for Relocation Area Choice 148

(xiii)



LIST OF FIGURES

FIGURE FAGE
1 Catchment Areas of the Brisbane River and
its Tributaries 28
s Brisbane River Flood Heights 1841-1974 33

(After Ward, 1974)

3 Delimitation of Study Area 41

(xiv)



CHAPTER

INTRODUCTION

1



1.1 Introduction and Justification for Research

This thesis is concerned with the interaction between man and
one aspect of the environmment in which he or she lives.
It seeks to understand how people respond to flood events, and to explore
the differences that exist in that response. Further, it attempts to
describe and explain this response for one particular area by analysing
the attitudes expressed and actions taken by flood plain occupants.
In this respect it is essentially a case study employing similar
objectives to those outlined by Kates (1962) and Natural Hazard Research
(1970) . The approach adopted here is that of a behavioural geographer
and is concerned with investigating the ways in which people perceive
and evaluate elements of their environment and how they act on the

basis of their evaluation.

The area selected for analysis forms part of the Brisbane River
flood plain and is wholly encompassed by the Brisbane metropolitan area.
Within this area, the study is limited to the response of residential
occupants whose property was affected by flood waters in the Australia
Day flood, January 1974, The data on which the ensuing analysis is
based was gained by personal interviewing of a selected sample of these

occupants.

The study was prompted by two main concerns. Firstly, it was
prompted by a concern over the seeming lack of awareness of flood
potential and alternative adjustments to flooding among flood plain
occupants in Brisbane. Secondly, concern was with the apparent
disregard by residents and local authorities alike of the evidence
presented by Brisbane's flood history - a disregard shown by the
continued encroachment of development into areas that have experienced

previous flooding.



It is hoped from this study some insight may be gained into how
flood plain occupants view their environment and the processes by which
they cope with the hazard they face. By looking at factors involved
in the formulation of their attitudes and decisions, the results may
help illuminate some aspects of the decision process in resource
management and lead to a better understanding of human response to
environmental stress, Therefore, while this study is problem oriented,

the implications for planning policy are clearly evident.

1.2 Organization of Study

To set this study in wider perspective, Chapter 2 will be devoted
to a review of the concepts and methodological advancement of behavioural
geography and more specifically of natural hazards research. In the
latter, attention will be given to examining the present level of
development in the field and the major themes and hypotheses put forward

by previous researchers, particularly those relating to flood hazard.

Various aspects of the study area are discussed in Chapter 3
and the problem to be researched set in perspective. The methods used
in the data collection and processing phase, including a review of
questionnaire design, sampling procedure and statistical techniques

adopted are discussed in Chapter 4.

Chapters 5 to 7 form the substantive report which is closely
aligned in organization to the hypetheses outlined in Chapter 2.
Elements in the perception and evaluation of hazard are the basis of
discussion in Chapter 5. The influence on hazard evaluation of such
variables as perceived frequency, experience, knowledge and information,
expectation of future flooding and flood interpretation is examined.

Chapter 6 looks at awareness of the range of choice of public and private



adjustments and the evaluation of their effectiveness. Finally
Chapter 7 considers the adoption of adjustments and examines factors
involved in the adjustment decision process, particularly where this

invelves persistence of occupance on the flood plain.

In the concluding chapter (Chapter 8), the objectives and themes
of the study are restated and a synopsis of findings provided, along
with some recommendations for future Brisbane flood plain management
and planning. Problems encountered in the present research are also

discussed and some suggestions for further research offered.



CHAPTER 2

REVIEW OF LITERATURE



It is intended, in the following review, tc give an indication
of the extent of geographical research into the problems of flood plain
occupance by outlining the major objectives of present research on
natural hazards, in particular, as they apply to flood hazard, Firstly,
however, an attempt will be made to set natural hazards research in
the broader context of behavioural geography since many of the concepts

and terms employed in the latter are directly relevant to this study.

2.1 Behavioural Geography (Man-Environment Relations)

A recent trend in geography has been the development of the
'behavioural revolution'. The basic schema for analysis is no longer
environment/spatial behaviour but environment/man/spatial behaviour in
which man becomes a significant intervening variable. This represents
a fundamental change in the conceptual approach to understanding human
spatial behaviecur and is characterized by a more realistic view of man
in combination with the use of quantitative methods. Rather than the
normative behaviour of 'economic' man, the approach behavioural
geographers have adopted is typified by a normative-behavioural
dichotomy (for example, Downs' schema (1970), pp. 84-89; and Studer's
model (1970), p. 59) more synonymous with the real world situation, and
in which concern is with understanding why certain activities take place

rather than what pattern they produce in space.

Yet, as Saarinen (1969) points out, there remains a lack of well
developed methodology - partly as a result of the recency of inquiry
and partly because of the type of behaviour investigated. Since a
person's conscious and purposive response to his milieu are explicable
only in terms of psychological events, identified by such words as

perception, reaction, attitude, choice, decision etec. (Sprout, 1963),



measurement instruments which are fundamentally different from those
normally employed by geographers are required. In large part, these
have been borrowed from the fields of psychology and sociology. Thus

the new emphasis has come toc represent a trend towards more psychological
geography characterized by a strong infusion of behavioural science
technique and terminology. Evidence of this can be found in geographers'

changing concept of environment.

2.1.1 Environment

All behaviour occurs within the total environment, that is, "the
aggregate of external conditions that influence the life of an individual
or population" (Detwyler, et al., 1972, p.6). In couceptual terms, the
environment may be thought of as having a 'nested' structure (Sonnenfeld,
1972) in which each level influences and is influenced by each other
level. At the broadest level is the geographical environment encompassing
all that is external to the organism. Included within it is the
operational environment or the enviromment in which man operates. This
level consists of those portions of the world which impinge on man.

That portion of the operational environment of which man is aware is the
perceptual enviromment in which awareness may be derived from learning
and experience or from physical sensitivity to environmental stimuli.
That is, the perceptual enviromment has both sensory and symbolic
dimensions, Finally, the behavioural environment is that part of the
perceptual environment which elicits a behavioural response or towards

which behaviour is directed. To quote Sonnenfeld (1972, p.245),

"in its objective dimensions the behavioural environment
exists as a complex subset of the broader geographical
environment, but in its subjective perceived dimensions

it also exists as the individual's psychological environment,
a mental projection of a kind which, conditioned as it is by
personality and culture, may only in part be congruent with
the real world."



Perception studies have therefore come to play an increasingly
important role in geographic inquiry and nowhere more importantly than
in the field of natural hazards perception where research has been
concerned with the persistence of settlement in hazardous areas and the
ways in which man has attempted to adapt to the hazard. By concentrating
on the cognitive understanding man has of his environment and the way
in which this knowledge is stored and organized in the mind, these

studies may give a more realistic image of the world as men see it.

2.1.2 Perception and attitudes

Because of its interdisciplinary nature, the subject matter of
perception studies has wariously been called environmental psychology,
environmental perception, human ecology, man-enviromment relations, to
name only a few (Saarinen, 1969, p.3). The term, perception, has as
a result, taken on many varied weanings. Some clarification of the
meaning of the term as used in this study is therefore needed before

proceeding.

Drawing from the great complexity of perception terminology,
the part which has particular relevance for geographers, and especially
those engaged in natural hazard research is social perception. In the
simplest terms, social perception is concerned with "the effects of
social and cultural factors con man's cognitive structuring of his
physical and social environment" (Saarinen, 1969, p.5). Thus it depends
on more than the stimulus present, that is the hazard, and the
capabilities of the sense organs. Social perception also varies with
the individual's past history and present attitude acting through values,
needs, memories, moods, social circumstances and expectations which
provide a 'cultural lens' or 'filter' so that the image received is a

selective one resulting from the subconscious interaction of the real



world with all these elements. For example, an individual's perception
of a flood will vary not only with the physical characteristics of the
flood event, but also with his past experience of flooding, expectation

of future flooding ete, all of which work to modify the image he holds.

Unlike perceptions, attitudes are more stable, involving some
commitment of opinion, and less subject to change with the immediate
past experience and present state of the perceiver, though like
perceptions, attitudes develop in part as a result of past experience

and learning (Schiff, 1970).

By definition, an attitude is "an organized set of feelings and
beliefs which will influence an individual's behaviour" (Schiff, 1970,
p.6). According to Upshaw (1968, p.60), the three components which
together make up an attitude are

(1) affective - consisting of an individual's positive and

negative feelings;

(2) cognitive - including the individual's evaluative beliefs;
and (3) behavioural - denoting the individual's actions.
It has been found that people tend to keep their affective and
cognitive systems internally consistent (Campbell, 1950; Schiff, 1970).
While the interrelationships are by no means simple, these two
components can be said to predispose an individual to react (behave)
in a certain way toward the object of these affects and cognitions.
Here two properties of attitudes which have served most in analysis are

(1) direction - referring to whether feelings, beliefs and

behavioural tendencies are positive or negative;

and (2) magnitude - showing the degree of favourableness or

unfavourableness (Scott, 1969, pp.206-208).
Thus an attitude is often defined as a tendency to react favourably or

unfavourably toward a designated class of stimuli. When so defined,
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'Bttitudes cannot be directly observed, but must be inferred from overt

behaviour, both verbal and nonverbal" (Guilford, 1959, p.48).

It is in the scope of the reaction or behaviour that a major
difference occurs between perceptions and attitudes, the former being
more limited in the behavioural component and needing the physical
presence of the stimulus/stimuli set. However the two are closely
interrelated in that perceptions may give rise to attitudes and
attitudes affect the perceptual discrimination of the individual in

formulating his images of an object or stimulus (Schiff, 1970),

2.1.3 Evaluative approach and decision making

As noted by Downs (1970, p.70) one of the "principal underpinnings"
of the perception appreoach is that spatial behaviour is a function of
the image where it represents man's link with his environment. In
behavioural geocgraphy, the evaluative approach best exemplifies the
practical application of this concept in that it is primarily concerned
with the evaluation of the environment via spatial images and seeks to
relate the evaluation to decision making, and therefore to behaviour.
An implicit assumption in this approach is that the perceived world is
one of the fundamental criteria or bases used in making a decision.
Concern is with the perception of factors in the environment which people
consider important and the way they employ them in decision making
activities, that is, the way structural components of the image are
assigned weightings. In terms of decision theory, this focus on the image
is "the utility of various environmental states and the probability of
their occurrence" (Downs, 1970, p.80). Here Downs (1970), attributes
the principal work to studies on the perception of natural hazards, in
particular measuring the probabilities that people attath to the

occurrence of potentially dangerous environmental phenomena.
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2.2 Natural Hazard Research - Outline

Natural hazard research provides a theme for the integration
of many disciplinary interests and geographers have made basic
developmental contributions. The geographic tradition of hazard research
can be traced back over half a century in the United States, to the work
of Harian Barrows (1923) whose observations on the concept of human
adjustment to environment "provide the philosophical basis for this field
of inquiry" (Mitchell, 1974, p.312). However, it was not until 1945
that geographic hazard research received its main impetus from the work
of Gilbert White and his colleagues in the Chicago School. White's
pioneering study (1945) provides a general typology of human adjustment
to floods and focused on physical factors involved in such adjustments.
From this point, steady progress has been made in examining the funda-
mental relation between man and his environment. Indeed, Brookfield
(1969) attributes the real empirical starting point of environmental
perception to the work of White, Burton, Kates and their collaborators
on the hazards of flood damage in North America, which "specifically
introduced the question of human adjustment to floods and perception of
the flood hazard as an element in this adjustment"' (Brookfield, 1969,
p.60). Subsequently, more behavioural variables have been emphasized,
for example, in investigations of attitudes towards flood hazard
(Roder, 1961), perception of hazards in nature (Burton and Kates, 1964)
and in analysis of the role of perception in structuring decisions made

by resource managers in hazard risk areas (Kates, 1962; White, 1964).

2.2.1 Natural hazard definition

In the simplest terms, natural hazards mayv be described as
"those elements in the physical environment harmful to man and caused

by forces extraneous to him'" (Burton and Kates, 1964, p.413). However
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this_definition ignores the fact that a natural hazard of any sort is

a function both of the physical event itself and of the prevailing

state of the human use system of affected areas that are provided,
through adjustments, with a certain capacity to absorb these events.
Stated another way, '"no natural hazard exists apart from human adjustments
to it. It always involves human initiative'" (White, 1974b, p.73).

White (1974b) further states that floods would not be hazards if man were
not tempted to occupy flood plains, by which occupance he establishes
damage potential and may well change the flood regimen itself. To
paraphrase Kates (1970), a natural hazard may be defined as an aspect

of the interaction of man and nature arising from the common process

in which men seek in mnature that which is perceived as useful and attempt

to buffer that which is perceived as harmful to man.

2.3 Themes in Natural Hazard Research

The present state of global understanding of natural hazard
phenomena may be stated as "a series of linked, succinct but complex
hypotheses as to the nature of natural hazard, adjustments to it, and
the choice thereof made by the human occupants of hazard areas' (Kates,
1970, p.2). 1In this, according to Burton, Kates and White (1968), the
following five primncipal areas of investigation have emerged:

(1) assessing the extent of human occupance of hazard zones;

(2) identifying the full range of possible human adjustments

to hazard;
(3) studying human perception and estimation of hazard;
(4) describing the process of adopting hazard adjustments;

and (5) estimating the optimum set of adjustments and its social

COnSequences.,
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The focus of research in the present study resides in the third
and fourth of these areas as applied to the analysis of flood hazard,
and follows a recurrent theme running through much of the natural hazard
research. This theme explores behavioural aspects of human response,
especially human perception both of the physical events themselves and
of the choices open. The reasoning behind this approach has been aptly

summarized by Hewitt and Burton in the following way -

"Insofar as we regard the perceptual framework as influencing
how people and society behave, we cannot expect to grasp the
human ecology of hazards without exploring that framework ...
nearly all significant events in man's adjustment to environment
involve mental processing of environmental information."

(Hewitt and Burton, 1971, p.l147)

2.3.1 Human perception and evaluation of hazard

A combination of three main factors has been found te account,
in considerable measure, for variations in an individual's perception
and estimation of a specific natural hazard, As listed by Kates (1971),
these are the way in which characteristics of the natural event are
perceived or interpreted, the nature of personal encounters with the

hazard and factors of individual personality.

Firstly, characteristics of the natural event which appear to be
most significant are magnitude, duration, frequency and temporal
spacing. White et al. (1958) found that the longer time since the
most recent large flood, the more weight rationalization had in reducing
or distorting public perception of the flood hazard and that the longer
the flood to peak interval of major floods, the less keen was the interest
in dealing with the flood hazard. Frequency, or more particularly
perceived frequency, has been found to be a common component in overall
hazard evaluation by a number of researchers, among them Roder (1961),

Burton (1962) and Kates (1962). 1In the last instance, Kates puts forward
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the idea of a certainty-uncertainty scale as an aid to understanding

hazard behaviour. He explains,

"the way men view the risks and opportunities of their
uncertain environment plays a significant role in their
decisions as to resource management. The certainty of

flood occurrence, as it differs from place to place, appears
to underlie this diversity of perception and to influence the
way men attempt to order their activities to reduce the threat
of matural hazard." (Kates, 1962, p.l)

Kates bases this scale on perceived frequency of flood events which,

he states, ''may vary from the best technical estimates because of the
mixed effects of personal experience, the traumatic shock of cata-
strophic events, the perceived effectiveness of real or imagined
protection works and the like" (Kates, 1963, p.222). By plotting a
number of cases on the scale, Kates (1962) found that three classes of
response emerged. These coincided with uncertainty, intermediate
certainty and certainty. In each class, a certain amount of behavioural
uniformity can be distinguished; for example, where the events in question
are frequent or certain, there is little variation among respondents in
their perception., The same holds true where the event is infrequent

or uncertain, for here the failure to perceive a significant hazard is
widely shared. It is in the situation of moderate or intermediate
frequency that one expects to find considerable variation among flood
plain occupants, This is in keeping with White's observation (1961b)
that there exist particular flood frequencies that are sensitivity or
turning points for human adjustment to floods. However, Kates (1962)
cautions that though results to date suggest that in the aggregate there
is an ordered relationship, a considerable number of observations will
be needed before one might conclude that men on flood plains perceive
and respond to key changes in frequency and to define these points of

change with more precision and objectivity.
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Secondly, the nature of personal encounter with a hazard (that
is experience) may be defined as the element of information that describes
knowledge based on personal observation or contact. It implies physical
presence only and not that the respondent's dwelling was necessarily
damaged or even inundated. A further distinection may also be made
between onsite experience at the respondent's present location and
offsite, either at another location on the same flood plain or elsewhere.
Recency, frequency and intensity of the experience appear to be the most
critical elements. Results of Burton's study (1961) on the Little
Calumet River in the United States suggest a relationship between degree
or intensity of past flood experience and the attitudes of flood plain
residents to future flooding such that, if this experience had been only
of minor flooding respondent's 'optimism' would be tempered to
'neutralism', while in the event of severe flood experience the trend
to 'pessimism' became much more pronounced even though large scale
protection works were under construction. From this, Burton concluded
that it may be expected that major floods play a significant rele in
changing the attitudes of flood plain residents and thus discourage
encroachment, but that invasion of the flood plain would be expected
to persist in the face of minor flooding. That is, one would expect
that, when personally experienced, a flood would be more meaningful

and lead to heightened perception.

However the relationship between experience and perception of
the environment or a willingness to deal with it is not a simple or
clear one. As Burton and Kates (1964) point out the effect of
experience as a determinant of hazard perception is blurred firstly by
the fact that there exists a pronounced ability to share in the common

experience and newcomers often take on the shared or dominant perception
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of the community and secondly, given a unique or cyclic interpretation

of natural events, the experience of an event often tends to allay

future anxiety. Kates (1962, p.132) terms this latter effect the

"prison of experience'" which he relates to Simon's (1957) concept of
satisficing or bounded rational behaviour. In the former case, knowledge
other than that acquired by personal experience is shown to play an

important role in hazard perception.

Knowledge, ranging from rudimentary awareness of flood events
to a detailed knowledge of the areas flood history, and experience
together form the basis of each respondent's flood hazard information.
Such informatien or lack of it is known to be related to some perceived
probability distribution of flood hazard (Kates, 1962, p.45). Kates has
amalgamated knowledge and experience in what he terms a "scale of flood
awareness'', but points out that the possession of flood hazard information
however widely it is distributed, does not necessarily imply a personal
awareness of flood hazard in the sense of a danger to person or property,
or even expectancy of a flood in the future. Similarly, it is not
sufficient to conclude a respondent has 'experienced' a hazard because
he or she physically experienced a flood event. Rather, as Burton, Kates
and Snead (1969) point out, it requires the recognition of the flood as
such by the respondent and not all necessarily accept the common
appraisal. A precise understanding of the way respondents evaluate
flood hazard requires more than the simple specification of their

knowledge and experience.

Kates (1962) found the simplest and most reliable estimate of
hazard evaluation to be the respondent's expectation of future flooding.
In his study, expectation of future flood was associated with amount

of flood information, as measured on a knowledge-experience scale.
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However, the link between experience and expectation is an apparently
complex one in which "the high awareness of past experience is diluted
considerably in the expectation component of perception" (Burton,
Kates, Mather and Snead, 1965, p.573). It seems likely that between
common knowledge or experience of a flood event, and the expectation of

other similar future events a process of interpretation takes place.

Interpretation describes that process whereby information is
referred to an individual's underlying perception of the state of nature
passing through a series of psychological and physical filters which
transform it into a unique personal evaluation in this case, of flood
hazard (Kates, 1962, p.49). Kates' (1962) findings in La Folette
suggest that respondents interpret information with reference to both
a deterministic (implying the existence of some pattern or cycle) and
indeterministic perception of the state of nature and that there is an
extremely high consistency between interpretation and the simple hazard

evaluation measured by future flood expectancy.

The third set of factors involved in perceptual variation are
those of individual personality. Such factors as "fate control,
differential views of nature and tolerance of dissonance-creating
information" (Kates, 1971, p.441) form an integral part of the inter-
pretation process and therefore of an individual's perception. Where
an individual's interpretation or appraisal deviates from objective
facts, Lazarus (1966) suggests an answer for the variation can be
found in the discovery of psychological dispositions within the
individual., For example, Kates (1962, p.45) found in La Follette that
people behave as if they have some "underlying perception of the state
of nature" which aids in their interpretation process. However, Burton

and Kates (1964) question how much of the divergence can be ascribed to
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fundamental views of nature and suggest that much more of the divergence
is explicable in terms of basic attitudes towards uncertainty.

Another personality trait, 'risk-taking propensity', has not according
to Kates (1971) been shown to be a consistent trait and, like other
variables of personality, has proved operationally difficult to measure.
Thus, while geographers recognize the import of personality traits on
perception and response, research on the relationship between them is

still at an early stage.

Other factors which in varying degrees have been shown to affect
a respondent's perception and evaluation of hazard include dominant
resource use, perception of protection works, life cycle stage and
esteem for neighbourhood. The relationship between perception of hazard
and resource use was first demonstrated in United States flood hazard
studies. Burton and Kates (1964) reporting on their respective studies
in 1962 of agricultural and urban flood plain users, suggest a greater
hazard sensitivity in terms of awareness exists among agricultural land
users.l A similar disparity in hazard perception has been noted between
different types of urban users; for example, Kates (1962) and others have
found commercial managers to be more perceptive of risk than residential
managers. With regard to the effect of protection, it is generally
acknowledged that property managers tend to underestimate the flood
hazard and overestimate the benefits of technological change (White,
et al., 1958). However the role of protective works is poorly
understeod. Hewitt and Burton (1971) note the increased public

confidence generated by flood-control works, either real or imagined

Though the frequency of hazard that encourages certain responses on
the part of resource uses was found by Kates (1963) to be approximately
equal for both urban and agricultural land users.



19

as a key element in the process of encroachment on flecod plains while
Burton (1961) and Roder (1961) found little or no association between

appraisal of the flood hazard and knowledge of protective structures.

Stages of family development have generally been overlooked as
a variable in disaster research, yet general studies of communities in
disaster evidence that the family affects disaster behaviour (Hill
and Hansen, 1962). Marks and Fritz (1954, pp.426-28) have shown that,
compared to persons without dependents, men with homes and dependents

both prepared better and acted more rationally in all stages of disaster.

Socio-economic status has generally been found to have no
significant relation to perception and evaluation of hazard (Burton,
1961; Roder, 1961; van Arsdol et al. (1964). Some correlation has
however been found in the abovementioned studies between perception and
elements of socio-economic status such as age, homeownership, income
and education, but these elements may generally be linked to experience

and information factors.

2.3.2 The decision process and adoption of adjustments

Although the importance of perception is widely acknowledged,
comparatively little is known about other factors which influence the

process of adjustment adoption. White (1945, pp. 48-49) states

"the degree tec which any one factor bears a significant relationship
to a given adjustment is influenced in large measure by accidents

of human disposition, reason and technolegy so that no hard and

fast generalizations can be made with respect to their quantitative
importance."

In analysing the behaviour and decision-making process of resource
managers therefore, the ideal of the completely optimizing man has proven
of little use as a model because it fails to take sufficient account of

differences in perception of the haza: , decision criteria and the effect
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of social guides to permit a reasonably accurate description of what
and how people decide to cope with flood hazard (White, 1966b). A better
approximation of the process involved has been found in the model of
bounded rationality (Simon, 1957). In Kates'(1971) most recent version,
the formulation portrays adjustments as the products of a three stage
filtering process involving
(1) the respondent's perception of hazard;
(2) his or her awareness of possible adjustments;

and (3) his evaluation of these adjustments in terms of their

suitability for the environmental setting, technical

feasibility, economic efficiency and conformance with

social guides.
Rarely are individuals unaware of the existence of possible floods. But,
before any process of adjustment can be effected, the flood event must
be perceived as sufficiently threatening by the respondent to warrant
action, This threshold, below which he neither seeks nor evaluates
adjustments is a function of the way in which the respondent perceives
natural events, his personal hazard experience and specific personality
characteristics. Therefore limits may vary greatly. In simple terms,
the significance of the threat may be equated with the amount of actual
or anticipated loss suffered. The expectation of bearing a loss may
in turn be related back to the location of a place on a certainty-
uncertainty scale (Kates, 1962, p.107). Once the loss threshold is

reached the appraisal of adjustments may begin.

In the main, awareness of adjustments, including their number
and type, and the quality of this knowledge is a '"function of the casual
access to communication networks and, to a lesser degree, of motivation
to search for new modes of adjustment" (Kates, 1971, p.441). In the

first instance, variations in awareness might be accounted for by factors
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controlling access to information which can be approximated by socio-
economic indicators of age, education, income, travel, role responsibility
and training, while intensity of personal experience or role-related
responsibility might provide motivation for knowledge of adjustments
when encouraged by positive views of 'fate control' and efficacy of
action. It has been found that those who have lived longest on the
flood plain and therefore would be expected to have more knowledge or
experience of flood events are more aware of alternatives and those
most recently flooded perceive emergency action more acutely (White,
1964). This bears out Kates' observation (1962) that floods need to be
experienced not only in magnitude, but in frequency as well. Without
repeated experience, the process whereby managers evolve emergency
measures of coping with floods does not take place and without frequent
experiences, learned adjustments atrophy with time. Kates (1962) also
notes that limited experience may lead to a loss of motivation to seek

further for alternatives.

In the third stage of the decision process referred to above,
the range of theoretical choices known to the respondent are evaluated
according to a number of criteria which Kates (1971, p.441) lists as
follows: environmental fit involving the conformity of the adjustment
to an appraisal of site or situation for certain activities; technical
feasibility involving an assessment as to the efficacy of the adjustment,
the availability of skills, tools, and materials, and the indiwvisibility
of the activity from related processes; economic gain involving an
estimation of anticipated costs and gains in the light of the perceived
time horizon, the ratio of reserves to anticipated loss and the degree

i : ; : J W . .
to which the choice is required; social conformity  involving judgment

: Along with individual awareness, White (1961b) considers social con-

straints to be the most important aspects reducing the range of
theoretical choices open to managers.
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of the degree of conflict or conformity with law, tradition or expected
mores of behaviour. Variation in the importance of these criteria
appears to be related both to the perception of the hazard and the role
training and responsibility of the decision maker. However, thus far,
ramifications of these factors have not been thoroughly investigated in
the context of hazard research. From what is known, it is clear that
such constraints can severely limit the practicability of adopting
perceived adjustments (Mitchell, 1974). The process by which decisions
or choices are made in selecting an adjustment can therefore range from

intuitive acceptance to highly sophisticated computation.

The frequency of adoption of adjustments and the variation in
adoption between individual managers appear to be most strongly related
to hazard frequency and the expectation of future flooding (Kates, 1962;
Burton, Kates and Snead, 1969). Indication levels of adoption appear
to respond to greater certainty and to shrink as uncertainty increases;
that is, a large number of adoptions are made by a high proportion of
the population where the probability of a hazard occurrence is high and
where the perceived frequency is equated with positive certainty, while
in areas of low probability and negative certainty few adoptions are
made and only by a small proportion of the population. 1In areas of
uncertainty, a wide variation occurs in the adoption of adjustments by
people in similar circumstances and in the proportion making any
particular adjustment. Age, education, socio-economic status and
experience have been found to exert little influence on these adoption
decisions (Kates, 1962; Burton, Kates and White, 1968). Exceptions to
this general rule do however exist when uncommon adjustment adopters are
considered separately; for example, it has been found that a significantly
larger proportion of those who adopt uncommon adjustments have experienced

heavy damage and possess higher incomes (Burton, Kates and Snead, 1969).



2.4 Formulation of Hypotheses

2.4.1 Hypotheses in natural hazard research

In summary, the observations and hypotheses made in natural
hazard research so far may be grouped into two broad areas: perception
and evaluation of the hazard, and the process of adoption of adjustments.
Factors that have been found to have a significant relationship with
the first include characteristics of the natural event including
frequency (Roder, 1961; Kates, 1962) and magnitude (Burton, 1961),
experience (Burton, 1961; Kates, 1962), knowledge (Burton and Kates, 1964)
and expectation of future flooding (Kates, 1962). 1In the second area,
evaluation of the hazard, awareness of choices open and evaluation of
the alternatives appear to be the main variables (Natural Hazard Research,
1970; White, 1961b and 1974b) forming what Kates (1971) portrays as a
three stage filtering process. Explanation for persistence on the flood
plain has been one specific focus in adjustment evaluation (Roder, 1961;

Natural Hazard Research, 1970; White, 1974b).

Because of the nature of the wvariables invelved each situation
is different. Natural Hazard Research (1971, p.l) points out the
importance of observing a natural hazard in a local area "so as to
provide a basis for comparative analysis of man's adjustment to hazard
situations in a variety of cultural and physical conditions." By this
means, common trends may be established and generalizations made which
will aid in theory building. The case study therefore provides a useful
tool for data collection and analysis as well as an important basis
for planning. To date, the bulk of research has taken this form, looking
at one or more of the above hypotheses in relation to a specific hazard

and site,
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2.4.2 Hypotheses in this study

The hypotheses to be tested in this thesis follow the guidelines
set out in Natural Hazard Research (1970) and Kates (1971). They were
specifically chosen to enable comparability with other research, therefore

aiding in the formation of general theory, and are as follows:

Hypothesis 1: Variation in hazard perception and evaluation
is associated with
(1) perceived frequency and magnitude of the
natural event;
(2) recency and amount of personal experience;
(3) knowledge of previous flooding; and

(4) expectation of future flooding.

It is expected that those who perceive a higher frequency and magnitude
of flooding have more flood experience and knowledge or hold a positive
expectation of future flooding will exhibit a greater sensitivity to

the hazard.

Hypothesis 2: Choice of adjustment is a function of:
(1) evaluation of the hazard;
(2) awareness of the choices open; and

(3) an evaluation of alternatives.

It is expected that those who perceive a more serious hazard will be
more likely to seek out and adopt adjustments than those who perceive

a lesser one; those who adopt adjustments will have a greater awareness
of the range of alternatives open; the type of adjustments made will

be related to experience onsite and expectation of future flooding.

Hypothesis 3: There are rational explanations for the persistence

of human occupance in areas of higher risk. These explanations will be
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related to a manager's perception of the hazard, evaluation of
alternative adjustments and the consequences of their adoption. It is
expected that reasons for continued occupance will include a superior
economic value of remaining onsite, lack of satisfactory alternative
opportunities and a positive rating of the effectiveness of protection

works,



CHAPTER 3

THE STUDY AREA
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To serve as a basis for further discussion, a brief description
of the physical setting, nature of flooding and flood history of the

area, plus characteristics of the January 1974 flood will be given in

this chapter,

3.1 Physical Settingl

The Brisbane River rises in the Brisbane and Cooyar Ranges.
Flowing in a generally SSE direction from its source, the river skirts
the western flank of the D'Aguilar Range till it reaches a point just
north of Ipswich where it turns to flow in a north-east direction to
its mouth in Moreton Bay (see Fig. 1), The city of Brisbane has been
built on both banks of the Brisbane River with the central city area
approximately 16 kilometres (10 miles) from the river's mouth, The
river is fed by a number of tributaries, the principal ones being the
Stanley and Bremer Rivers and Lockyer Creek in the middle reaches, and
Moggill, Oxley, Norman, Bulimba and Enoggera-Breakfast Creeks in the
lower reaches within the metropolitan area. The rainfall catchment for

the Brisbane River comprises approximately 13,559 square kilometres,

The D'Aguilar Range terminates in long ranges of hills which
penetrate into the northern suburbs of Brisbane. The intervening valleys
are characteristically deep and steep sided. In these valleys flow a
series of major creeks (for example, Enoggera-Breakfast Creek and Kedron
Brook) with catchment areas up to 80 square kilometres (31 square miles).
With the exception of Kedron Brook which discharges directly into Moreton
Bay, these creeks join the Brisbane River. South of the river, the

topography is generally flat to rolling and is drained by a number of

Information for sections 1 & 2 was obtained mainly from Director of
Meteorology Report (1974) and Cameron and Morris (1974).
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creeks including Moggill, Oxley, Norman and Bulimba Creeks which flow
north into the Brisbane River. These creeks generally have larger
catchments than those to the north of the river and have much flatter
profiles and wider flood plains. Hence, river storage modifies down-
stream discharge to a greater degree in these creeks than happens in

the northern creeks.

3.2 Nature of Flooding

Four types of flooding occur in the Brisbane valley. Flash
flooding is experienced in most creeks in the Brisbane metropolitan area
as a result of their characteristically rapid response to excessive
rainfall. Usually, flash flooding is experienced in a number of creeks
simultaneously and is associated with major synoptic weather systems that
have produced continuous rain over at least 24 hours. Oxley Creek which
has a much flatter catchment has a much slower response time to intense
rainfall and hence is less susceptible to flash flooding. River flooding
occurs on a much longer time scale than creek and flash flooding. For
major flooding in Brisbane, the peak usually occurs within two to three
days of the river first reaching flood level. Under non-flood
conditions, the Brisbane River is tidal almost to Mt. Crosby. With
increasing flood discharge however, the tidal variation is progressively
reduced. The Brisbane River also exhibits a flood gradient or slope on
flood waters through the Brisbane metropolitan area such that water rises
by different amounts in different suburbs.- For example, a rise of 5.5
metres at the Brisbane Port Office could mean a rise of more than
14 metres at Jindalee, a fact that was not commonly known at the time
of the 1974 flood. Backwater flooding, resulting from the impediment
to creek waters entering the river when the latter is in flood, is

observed near the mouths of the Brisbane metropolitan creeks, especially
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those upstream from the Central Business District (CBD). Those creeks
which flow into Moreton Bay or the Brisbane River downstream of the
CBD experience maximum flood levels in all but small areas arcund the
confluence with the river due to run-off from their own catchments,
Those creeks which flow into the river upstream of the CBD experience
maximum flood levels over considerable lengths of their courses due to
backwater from flocding in the river as well as local run-off. Oxley
Creek, where the direction of discharge is against the flow of the
river (that is the creek mouth faces upstream in the Brisbane River),
is particularly susceptible to backwater flooding from the Brisbane
River. A combination of storm surges and tidal effects may also lead
to flooding in low lying areas, especially arcund Breakfast Creek.

It has been noted (Director of Meteorology, 1974) that spring tide levels
are only about 0.2 metres below flood level in some of these areas and

s0 it only requires a very small surge to produce flooding.

There are some small fixed crest dams (for example Moogerah Dam
and Enoggera Reservoir) in the Brisbane Valley that automatically
mitigate floods to a minor extent. However, the major mitigation of
flooding is achieved by Somerset Dam located on the Stanley River
approximately six kilometres above its confluence with the Brisbane River,
Though it only accounts for ten percent of the total Brisbane catchment,
the Stanley catchment plays an important part in Brisbane flooding.
Orographic rainfall in this area is a major contributor to most Brisbane
River floods. Up to 25 percent of the total volume of many floods have
originated above Somerset Dam and thus could be regulated. The dam
itself is a combined flood mitigation and water supply structure., It was
commissioned for water supply in 1943, for partial flood mitigation in

1950 and full flood mitigation in 1956. A larger capacity dual purpose



31

dam is proposed at Wivenhoe on the middle reach of the Brisbane River

above Lowood and is expected to be completed around 1981.

3.3 Flood History and Settlement Development

The historic record of flooding in Brisbane and some
characteristics of floods are outlined in Table 3.1. The first recorded
flood occurred in 1841. The largest on record was that of February 5,
1893 when three major floods occurred within the space of a fortnight.l
Prior to 1900, flooding occurred at one to eight year intervals. Since
1900, flood producing rainfall has been much less frequentzand the
interval between floods has become much longer (Fig. 2). Furthermore,
dredging and other changes to the hydraulic character of the channel,
together with the effect of Somerset Dam have reduced most floods in
Brisbane in recent years and have eliminated smaller floods (Director
of Meteorology, 1974). The monthly frequency of floods exceeding
2.74 metres (9 feet) at the Brisbane Port Office is given in Table 3.2.
This shows that flooding is most common in the usual wet season months

of January, February and March, and rare from July to December.

During the twentieth century, there has been increasing
development of river and creek bank areas. Except in 1931, the first
66 years of this century were relatively flood free and pressure
increased to develop low lying land which had previously been avoided.
During the 1920's and 1930's, much of the flood plain of Breakfast
Creek was built up. Though the 1931 flood prevented complete development

and there are large numbers of football parks and other playing fields

1
Aboriginal legends and geological evidence testify to larger floods
occurring before western settlement (D, Rose, Courter latl, 4 Feb.,
1974) .

2

According to the report by the Director of Meteorology (1974).



TABLE 3.1: Flood History of Brisbane =*

Flood
Depth

Date Comments

at Port
:
Office

Ld=17 Jan, 1841 9. 5Hm [esy,|

9 June, 1843 3.8 Belatively minor flood %

10 Jban. 144 E.18n Very little information, escepr Flood severe in Ipswich

11-15 April, 1452 q.06m Heavy flood in Brishane wnd Ipswich

T80 May, 1857 4. 42m Flooding result of six wceds heawy rain rather than sudden heavy rainfall
"Brishane Courier™ story of rowing hosts in "Frog's Hollow' adjacent to C.B.D.
5t. Lucis ares submerged [but unpopulated &t time),

16 Feb 1843 4.47m ALl low lying areas flooded. 4% foor rise in river st Osley.Road to Ipswich lmpasdibie,
Wharves hadly affecred,

20 Her, 1864 4.93m South 8rishanc, 'Frog's Hollow' and parts of Fortitude Valley heavily inundated,

Oxley Creek flooded to Coopers Plpins,

27 Oct . 1B6E - Storm caused flonding of low lying suburbs and unroofed buildings,

10-12 Bec. 1866 : Creeks and water courses overflow, South Brishane severely flooded.

2 April, 1867 36ln Original Victeria Bridge destroyed,

10 Mar. 1870 4.04n Fleoding in loner city, Esceprionally heavy rain.

18 Jume, 1873 3, B4n

1 Mar. 1875 3. % 2 drownings. lpswich-fDaley rail limk subsldence,

16 Oct. 1879 l.6ln Grley and South Brishane exrensive flooding., Low lying suburbs flooded.

23 Jan. 1887 4,938 Worat flooding since 1841, River rose suddenly, Current & knots im city.

Sewveral lives lost. Eedron Brook area severely damaged Bowen Hridpe washed away.

20 July, 1889 &.5m " Heavy raing caused flouding in low lying suburbs.

13 Mar. 1890 GRCE ] el Business suspended in city. WMo gas available in city. Erisbane cut off from telegraph commwunications

5 Feb. 1B93 A:510m Heavy rain an headwaters of Brishane River, Houses, ships and bridges swept away.

Telegraph and rail ecommunications disrupied north and west.  Two ships lefr aground in
Watanic Gardems and one on Eagle Farm flats.

12 Feb . 1893 13m0 Secand fiood of The cear.

19 Feb. 1E33 4.14m lehriz clogging Tiver at Indooroopilly Bridpe acred s harsier to flow. Another steel spam of
Indesroopt 11y Bridge swepr awdyv. Gr ded ships carried back irte river 190 patients
admitted to hospital up e 24th in consequence of floods,

12 June, 1823 4.TEm

14 Feb, 1895 1.15n Cyclonic Tain Twt piles of Victoria Bridge snapped under weight of sstimared three acres of debris

23 Feh. 189& 3, 00m Recurrence of cyciondc anfluence. Strong fresh an river.

13 Jan. 1B9E &.1Tm First time Government Flood Warming Serviee tried out - tes days notice given allowing remowal
of goods - no serious damage or loss of Jife.

9 Yar_  LB9E 4.42s Brizbane Chamber of Commerce and local avihority representatives met and discussed possible
methods of flood mitigerion including training wells and =straighteaing. Dredging only
sotioh carried out.

15 Mar. 1908 4.5nm Wharves submerged ar Russell and Stanley Sts. South Erisbane floeded, #reaxfast Creck up.
Iihaca Creek fiooded above 1893 level. Stones Corner near Norman Bridge rubrerged.
Auchenflower, Hosalie, Milton, Focklea and Lang Parl inundared, First flood photes in
"Brizbane Courier",

4 Feh. 1924 = Low lying areas inundated imeiuding Zillmere - creek flooding only,

I8 Jan, 1927 2.85m First flood in piver since 1908, Talk of Stanley River dam.

27 Feb. 1928 2.8m Extrasrdinary fresh in river, Low lIying sreas submerged and erosion & probles.

21 April, 1928 Pinkenba, Stones Comer and %ew Farm Parh flonded after heaws Tadni,

24 Jan_ 1474 i.00m fnly slight fresh recerded In river.

7 Feb. 193] 4,470 Overflow at Encggers Heservolr hecause of rain pver catchment-leads te flcoding in Swam Hill,

6 Mar. 1931 - Enoggera Feservolr overfiows causing serious erosion problem dowmsiream.

Many low bying suburbs inundated.

22 Feb. 1834 = Breakfast, Ithaca, Ekebin, Oxley and Yorman Creeks flood. Large traces of Milton and
Swan Hill Submerged,

9.21 Jan. 1938 - Enoggera Reservalr overflows. Cyclonic weather. TFlooding of Somsrser Dam hindes:s progress
of construction.

I Mar, 1050 = Meavy Tain in upper Brisbanc catchmenl. Creeks flood kow lying areas,

7 Feh. 1951 ¥ Semerse! [Dar considered dominant factor in helding baek fleod waters
Encggera and Oxley Creeks flood,

1953 Yap published in “Courser Mail” by Queensland government showing flopded area with §.2m (30 fr.)
level at the Pert Dffiee.

11 Dee, 1954 ¥ Fresh in Brisbame Hiver,

30 May, 1058 3.51m Modetate flood in lower Brisbame catchment from Cyclone Bertha [little vain in Stanley catchment).,
Sherwood, Chelmer, Graceville St. Lueia, Milton, Fairfield, Mew Form and East Brishane flocded
by bechwater. Flood fund set up.

13 Jan. 1958 <50 3

12 Fune., 1967 o Seriout Jocal fionding from Cyelons Dinan.[d’ Heaviest falls im merropolitan area.

d Intense local rain ljeads te creek flooding, plus backwater flooding from river. Erosion a probles,

14 Jan. 1958 3.12n Breakfast Creek floods Northey Strect, Windsor

24 Der. 1870 - Fiash flooding in Kedromn Brook and Encpggers Creeh.

Feb. 1971 2.62m Local floading.

2 April, 1872 - Creek flooding from Cyclone Emily.

6210 July. 1973 - Merropolivan ereek flooding afrer long rainfall,

75-28 Jan. 1974 6.2m Australio Day flood. Friday, 25th - major flooding in all Erisbane cresks. Saturday -
Batkwater taises creek level.

Seurces: a) "Brisbane {ourier" B) Fugh's Alnanag, 1891, ¢} Pugh's Almanac, 1884,
d} Rrishane Weather Bumesu records,
fOceyrrence of flooding established by teference o al except whare indlcated

+ Metre heights were obtained from the Bureau of Meteorology. Brisbane.

* Information for this table was compiled from a search of past editions of
the Courier series of Newspapers (variously called The Brishane Courier,
The Brisbane Courier Mail, and the Courier Mail) which has been continuously
published since 1846 and Pugh's Almanac, an annual publication since 1859.
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Figure 2: Brisbane River Flood Heights 1841-1974.
(After Ward, 1974)
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TABLE 3.2: Occurrence of floods exceeding 2.74 m

at the Brisbane Port Office between 1841

and 1974%

Month Number Month Number Month Number
Jan 10 May 1 Sep 0
Feb 9 June 3 Oct 1
Mar 7 July 1, Nov 0
Apr 4 Aug 1 Dec 0

* The Port Office heights quoted refer to metric heights

above Port Office datum. Port datum is equivalent to

Brisbane City Council datum in imperial units. Future floods
will be referenced to a new Brisbane City gauge, on Australian
Height datum, which is 1.15 m lower,

(Source: Director of Meteorology, 1974, p.8)

occupying the lowest part of the plain damages in this area remain high.
Since the early 1950's there has been large scale development of Kedron
Brook catchment. Parts of Moggill, Witton, Bulimba and Oxley Creeks
have also been developed both for residential and industrial purposes.
Heavy creek flooding since 1967 has consequently resulted in a great
deal of damage to private property and public utilities along the
metropolitan creeks. Within the last fifteen years, residential
development has taken place along the river banks themselves, for

example in the Jindalee and Yeronga West areas.

3.4 The January, 1974 Flood

This flood was unusual in many ways (Cameron and Morris, 1974). High

intensity rainfall was maintained over a long period. There were three

Damage in the Enoggera-Breakfast Creek catchment has been estimated
to exceed $3,500,000 in the 1974 flood and the total damage since
1967 approaches $10,000,000 (Cameron and Morris, 1974, p.191).
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distinct peaks, twelve and eighteen hours apart. Intensities recorded
at many stations during the Friday nipht peak were among the highest
recorded for long duration storms.l The main rain mechanism responsible
for the Brisbane Valley floods was first evident on January 21 as a low
pressure in a 'monsoonal' trough situated to the north of Brisbane
(Director of Meteorology, 1974). This system gradually deepened, moving
south east and eventually intensifying to become cyclone 'Wanda' which
recurved onto a south-westerly track and crossed the coast near Double
Island Point. 'Wanda' played a major role in the generation of the
flood because it provided initial rain which saturated the catchment
basin and it also forced the trough south-east to Brisbane. Here the
trough persisted for several days resulting in several periods of intense
rainfall. In addition, a larger stationary anti-cyclone over the Tasman
Sea was influential in effectively stopping the normal eastward
progression of the weather system across southern Australia which
according to the Director of Meteorology Report (1974) would have

resulted in weather clearing.

Total rainfall in the Brisbane metropolitan area for the five
day period (24-29 January) was 500-900 mm (20-35 inches) and exceeded
300 mm over all but the extreme western parts of the Brisbane River
catchment area. The flood commenced with heavy rain over the Stanley
River catchment late on Thursday, 24th, By 3 p.m. on Friday, 25th, rain
had saturated all the Bremer catchment and by 9 p.m. that night,
significant run-off had commenced in both the upper Brisbane River and
Lockyer Creek. By 9 a.m. Saturday, 26th, there was major fleoding in

these three. On the 25th and 26th January, the river flood was still

During January 1974, 872 mm were registered on 26 rain days - the
highest on record not only for January, but for anv month except that
of the last great flood (February, 1893) when 1026 mm fell on 25 rain
days, and only the second occasion on which a 24-hour total in January
at the Bureau of Meteorology has exceeded the average monthly rainfall.
(Director of Meteorolegy, 1974, p.26)
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being generated in the Brisbane valley, but in the metropolitan area,

the three periods of intense rainfall referred to earlier resulted in
three separate floods in the metropolitan creeks. Many people returned

to their homes and began cleaning up only to be flooded again shortly
after. Oxley Creek, because of the large flat nature of its catchment

was an exception in that it experienced a single flood which reached
record levels., Rainfall over creek catchments on the south side of the
Brisbane River east from Oxley Creek was not as heavy as to the north.
Consequently, flooding in these creeks (notably Norman and Bulimba Creeks)

did not reach record levels,

Due to the heavy rain which fell over most of the Brisbane valley,
principally during the period between 3 p.m. Saturday and 3 p.m. Sunday,
the river rose steadily during the 27th and 28th attaining a peak of
6.6 metres at the Port Office on the high tide at 2.15 a.m. on Tuesday,
29th January. After this, the floods slowly receded, but the Port Office

reading did not fall below 3.0 metres until Thursday, 31lst January.

The degree of inundation and the severity of damage varied
greatly. Most suburbs had not experienced previous flooding since they
were settled, the main exceptions being those areas near major creeks,
for example; Wilston, Windsor, parts of Chelmer, Graceville and Oxley,
and areas bordering Kedron Brook. Chelmer, Fairfield, Toowong and
Windsor were the only suburbs to show significant damage from mud while
the Brisbane Corso in Yeronga was one of the areas which suffered the
worst from turbulence resulting in brick walls being demolished and

whole houses shifted.
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3.5 The Problem in Perspective

The January 1974 flood forcibly brought home to many people
the awareness that they were living on a flood plain. Though many
areas of Brisbane, particularly along the metropolitan creeks are well
known locally for their susceptibility to periodic flooding, the extent
of the 1974 flood far exceeded that of any other flood occurrence in
this century. Not since 1893 had a flood of comparable magnitude
affected Brisbane (see Fig. 2), The 1974 disaster once again focused
public attention on the problem of flooding and generated policies and

commitments among government agencies,

Since 1970, a number of reports relating to flood mitigation
have been prepared for the Queensland Co-ordinator General's Department.
The report by Shepherd (1971) was concerned with riverine flood
mitigation particularly as this would be effected by a dam on the middle
reach of the Brisbane River. Subsequently, the proposal for a dam at
Wivenhoe (see Fig. 1) was accepted. At the time interviewing was

carried out, this project was still in the planning stage.

Other reports have been focused on mitigation in three major
metropolitan creek svstems: Oxley Creek (Bornhorst and Ward, 1973),
Breakfast and Enoggera Creeks (Cameron, McNamara and Partners, 1973) and
Kedron Brook (Munro, Johnson and Associates, 1973). In the main, their
recommendations are confined to technical measures including channel
work, retention basins, dredging, levees and the expansion of the
capacity of Enoggera Reservoir., Cameron, McNamara and Partners (1973)
also suggest that a simple flood plain information brochure be prepared
and made available to the public. All three recommend the instigation
of some form of zoning regulations to limit or prohibit building in areas

subject to flooding.



38

Some clarification of jurisdiction over watercourses was
achieved in March, 1974 by the passing of the City of Brisbane (Flood
Mitigation Works Approval) Aect 1952-74, This Act gives the Brisbane
City Council authority to carry out mitigation work on the river as

well as the creeks (including tidal and non-tidal sections).

It is anticipated that mitigation work proposed in the three
reports on creek flooding will be carried out by the Brisbane City
Council which would also contribute 20 percent of the cost, with the
remaining 80 percent being split equally between the Federal and State
Governments. While many of the recommendations have been accepted in
principle, government approval for their implementation was still

pending at the end of 1974,



CHAPTER 4

METHODS AND TECHNIQUES
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4.1 Delimitation of Study Area

The boundary of the study area (Fig. 3) was set firstly by the
Brisbane metropolitan boundary, and secondly by the January 1974 flood
limit (as defined below). All properties that fell totally or partially
within these limits formed part of the study area irrespective of the
degree of inundation. Within this study area, sampling was confined
to residential premises, including split residences but excluding multiple
dwellings such as flats and home units. Premises were also excluded from
selection where residential use was combined with another major function,
for example retailing or professional services. These guidelines were
set down in keeping with the stated objectives of the study - to analyse

the response of residential flood-plain occupants to flooding.

4.2 Pre-Interview Preparations

Before interviewing could commence, the aerial extent of the
January flood had to be plotted to allow field investigations and
recording of the sampled population. At the time this was undertaken,
the only source of reference as to the area inundated was a flood map of
Brisbane and Suburbs.l To enable easier distinction between properties
that were flooded and those that were not, the boundary of the 1974 flood
was transcribed from this map (scale - 1:15840) onto four chain maps
(1:3168). Where areas were not shown on the flood map, for example Kedron
Brook, the upper reaches of Oxley Creek and the section of the Brisbane
River above the Centenary Bridge, the flood line was copied from Brisbane

City Council four chain survey maps of the 1974 flood and, in the case

This map was compiled under the direction of the Queensland Surveyor
General from data obtained from field inspection by the Survey Office
field staff and supplemented from aerial photographs flown on the 29th
and 30th January, 1974 plus information made available from the Brisbane
City Counedl.
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of the suburb of Jindalee from a map provided by the developer, Hooker
Centenary Pty Ltd. Comparison was also made between this flood map and
the air photo mosaic to check for any inconsistencies that may have
resulted. The field map thus formed was found to be a reasonably accurate
representation of the area flooded in January and only minor alterations

had to be made in the field, based on information given by residents.

Fourteen second and third year geography students from the 1974
Resource Management course at the University of Queensland undertook to
assist in the field work of administering the questionnaire. To ensure
the necessary uniformity in questionnaire administration and sampling
required for a meaningful and statistically reliable set of responses,
they were instructed at considerable length on the research objectives,
interview techniques, comprehension and interpretation of the questionnaire

and the strict sampling procedure to be followed.

4.3 Sampling Procedure

The exact size of the population to be sampled was unknown.
Estimates of the total number of properties affected by the flood wvaried
from 12,700 (Director of Meteorology, 1974) to 13,700 (Chapman et al.,
1974). In the area delimited for study, approximately 5030 applicationsl
for flood relief were received by the Brisbane Lord Mayor's Fund. However
not all who had flood water on their property would have applied for
relief. A further estimate of 8000 flood-affected properties was derived
from an examination of the four chain maps and air photo of the study

area. Taking this as the best indication and given the time and resources

Information provided in personal communication with the Public Relations
Section, Brisbane City Council, January, 1976.
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available for interviewing, a 10 percent sample size was seleeted.l

To draw the sample, a systematic location sampling procedure
was chosen both because of its ease in application and in order to gain
an even spread over the population. The procedure was to choose the
first household unit at random and thereafter sample every tenth unit
along the street. Where possible, a route at right angles to the flood
source was followed to ensure a more representative sample in terms of
degree of flooding. Only the household head or spouse was interviewed.
At least three recalls were made at varying hours and days of the week
before a replacement was used. Where this was necessary, the first house
in the next group of ten was chosen and thereafter the predetermined
sample was resumed. In all, 42 replacements were required, seven to
replace houses found empty, 12 where householders refused to be
interviewed and 23 where repeated calls failed to contact the occupants,
By this method 647 interviews were obtained, 282 being completed by the
author and 365 by the fourteen students. On average, each interview

took 45 minutes, but time taken ranged from 30 minutes to 2% hours.

Interviewing took 12 weeks in all. Work commenced on the 30th

August, 1974 and was completed by the 15th November, 1974, except for

This gives a sample more than twice that recommended by Krejcie and
Morgan (1970) using the formula

s = X?NP(L - P) + d°(N - 1) + X*P(1 - P)
s = required sample size

X% = the table value of chi-square for 1 degree of freedom at the
desired confidence level (3.841)

N = population size

= the population proportion (assumed to be .50 since this
would provide the maximum sample size)

d = the degree of accuracy expressed as a proportion (.05)
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33 interviews administered in the second week of December. At the
termination of field work a number of small areas containing
approximately 300-400 houses in all remained to be sampled. These areas
are randomly distributed in the study area as a whole and were not the
result of any conscious intention (see Fig. 3). While completion of the
sample would have been desirable, interviewing over the Christmas-New
Year period was impracticable and it was felt that interviewing in
January may have introduced an undefinable bias. This was felt partly
because the anniversary of the 1974 flood was so near and partly because
newspaper reports on flooding and flood mitigation became more numerous

at this time.

4.4 The Questionnaire

The method most widely and successfully used in disaster field
studies has been the perscnal interview. Its superiority to mailed
questionnaires, or those left with the respondent for completion, in
terms of return rate, quality and quantity of information obtained has
been attested to by a number of writers (Killian, 1956; Kates, 1962;
Ericksen, 1967). In this study, personal interview based on a standard

questionnaire (Appendix 1) formed the basic tool for gathering data.

With a view to comparability, wherever possible, questions were
constructed with content similar to those used in previously applied
interview schedules (for example, those of Roder, 1961; Kates, 1962 and
Ericksen, 1967). Before sampling proper began, a short pilot study was
carried out to judge the suitability of the questions used. This pilot
study consisted of the administration of ten interviews at random and
a further 28 interviews conducted in the suburb of Jindalee under field

conditions. ©Small changes were made after the first ten interviews,
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mainly in clarifying wording and instructions for the caorrect
administration of the questions. Since no changes were made after the

remaining 28 interviews, the latter were subsequently included in the

sample,

4.4.1 Question content

The questionnaire was designed to provide information in five

general areas:

Section 1: Respondent's flood history - questions here were
aimed at assessing the degree of flooding suffered
in the January 1974 flood (in terms of depth and
duration of flooding and losses suffered),
respondent's previous experience of flooding both
onsite and elsewhere, previous residence location
and reasons for the move, length of residence in

present location.

Section 2: Perception and evaluation of the flood hazard -
questions in this section sought to probe attitudes
to and evaluation of flood hazard. Questions ranged
in form from basically information-seeking questions
on respondent's knowledge of previous flooding in the
vicinity, to opinion-seeking questions to assess the
respondent's perception of frequency, seriousness of
flood hazard, expectation of future flooding,

preparedness for a flood etec.

Section 3: Perception and evaluation of adjustments - two
categories of adjustments were examined in this section.
Firstly information was sought on respondent's
knowledge of public adjustments and evaluation of their
relative effectiveness. Respondent's perception of
the role of government and other bodies in flood
mitigation, was also sought. Secondly, a series of
questions pertaining to the perception and evaluation
of private adjustments (both short- and long-term)

were posed.
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Section 4: Adoption of adjustments - here respondents were asked
to rank both public and private adjustments in terms
of prospective adoption on a five point scale (see
Section 4.4.2), TFacts on the type of adjustments,
made at the time of the January flood and since, were

also elicited.,

Section 5: Socio-economic, demographic and dwelling characteristics
- questions here sought information on age, sex, marital
status, occupation and level of schooling of each
member of the household as well as on family income,
home-ownership and dwelling characteristics; for
example, age, structure design (that is, elevated or

not) and building material.

4.4.2 Question type

Basically, two types of questions were used:
(a) fixed-alternative or constrained response questions;

and (b) open-ended questions,

In the former, use was made of scaled items. A five-point Likert-type
scale (for example, Q.12, 13, 29) and a shorter three-point scale (Q.E&F
and 25) were the main forms used. Where possible, questions were pre-
roded in a fixed-answer form to enable greater ease and speed in inter-

viewing and facilitate statistical analysis.

Some questions were purposely left open-ended to allow respondents
to freely express their opinions and attitudes without the restrictions
imposed by alternative choices not necessarily representative of their
viewpoint, Often these questions were very simple in construction, for
example: '"other, please specify" or "Why do you think this?'", but produced
a broad array of answers requiring tabulation and careful coding to

facilitate meaningful interpretation.
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4.,4.3 Scaling techniques

Since attitude scales play an important role in this research,
a further word is needed here on their use and applicability. The
objective in using a scale was to measure differences in degree of
response which would be comparable for any single item in the scale

and for individual respondents with respect to all other respondents

in the same sample population.

A modified Likert scale was used in several instances to gauge
respondents' attitudes, perceptions and evaluations. It was chosen for
its ease of construction and because it has the advantage of providing
more precise information than smaller scales while retaining the quality
of statistical manageability. A limitation however, was the ordinal nature
of the data derived which imposed restrictions on the statistical

techniques appropriate to its handling.

Reliability of Likert scales also tends to be good and, partly
because of the greater range of answers permitted to respondents, is
often higher than that of corresponding Thurstone scales (Oppenheim,
1966). This was found tc be of particular importance in questions
gauging effectiveness and adoption trends for publie and private adjust-
ments (Q. 35, 37 and 42). Here the scales were weighted to give three
positive rankings (''definitely effective", "probably effective',
"possibly effective'), and one negative as follows:

definitely effective
probably effective
possibly effective

uncertain

b =~ W R

reject this action
instead of the customary even distribution. In these scales, the sixth
alternative, "unaware of action', did not form part of the scale but was

used separately.
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In other applications of the Likert scale, the even distribution
of positive and negative responses was maintained, excepting a value
of 3 was interpreted as 'fair' or 'average', whereas on the original
Likert scale it denotes ‘undecided'.l This overcomes a major drawback
of the original scale in not having a neﬁtral point to serve as a
guideline of where middle range scores alter from mildly positive to

mildly negative (Moser and Kalton, 1971; Upshaw, 1968).

4.5 Data Analysis

4.5.1 Data organization

An essential and time consuming prerequisite for statistical
analysis was the organization of the data that had been gathered. As
mentioned earlier, many of the responses had been purposely precoded on
the questionnaire in anticipation of later analysis by computer.
Precategorization in fixed-alternative type questions meant a considerable
amount of time saving when data had to be transcribed onto punch cards
in preparation for computer processing. Although, in cases where an
'other, please specify' category was included, a wide variety of
additional responses often had to be added to the pre-determined coding
system, Responses given in an absolute numeric form (for example, depth
of flood water in the house, length of residence, number of floods

experienced, etc.) were directly transcribed for processing.

In the case of open-ended questions, responses first had to be
categorized, and then coded before processing could commence. This was
done by means of listing all possible alternatives given by re§pondent5,
along with the frequency of each, and sorting them into classe;. These

classes were then numbered as part of a single variable, for example,

In the present study an 'undecided' response was noted separately.
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responses to the second part of Q.16 and .18, or alternatively, as
happened in Q.40, 42 and 44, each class became a single variable and

was recorded as being 'mentioned' or 'not mentioned'.

In this way, 278 variables were entered on six data cards for

each case or interview.

4.5.2 Statistical techniques

In a number of cases, the nature of the variables made the use
of correlation procedures impossible. In these instances the most
effective way of determining if any relation existed was to use cross-
tabulation. Basically, this method gives a joint frequency distribution
of cases according to two or more classificatory wvariables, By examining
the percentage frequencies in each cell, the relationship between the
variables can be established and its significance tested using the chi-
squared test. This method was used to test the significance of variations
in response patterns between different groupings of the population,
and to test the significance of relationships between twe variables.
The accepted level of significance is 0.05 and in all cases, the chi-

squared values and probability levels are shown below the relevant tables.

The majority of statistical analysis was carried out by computer
using package programmes set out in Statistical Package for the Social
Sciences (Nie, Bent and Hull, 1970), This manual was designed to provide
the social scientist with a comprehensive unified package enabling him
to perform a variety of data analysis procedures simply and conveniently.
The initial preparation that is required is justified by the fact that
a number of statistical procedures can be carried out simultanecusly for
each set of data. Another feature of this package which proved most

useful, is the array of data modification procedures available in it.



CHAPTER 5

ELEMENTS IN THE PERCEPTION AND EVALUATION

OF FLOOD HAZARD



51

5.1 Hazard Evaluation

In Chapter 2 it was hypothesized that wvariations in a flood
plain occupant's perception and evaluation of flood hazard are
associated with perceived frequency and magnitude of the natural event,
recency and amount of personal experience, knowledge of previous

flooding and expectation of future flooding.

The measure used for hazard evaluation was derived in response
to Question 29 where respondents were asked to rank flooding as a hazard
to them on a five point scale. The categories in the scale and response

frequency in each are set out in Table 5.1.

TABLE 5.l1: Ranking of Hazard Evaluation®

Respondents
Evaluation Rank No. %
1. Not at all 5l 149
2. Minor 208 32,2
3. Average 82 12.7
4. Moderate 86 1533
5. Serious 216 33.4
Not stated 4 0.6
TOTAL 647 100.0

* Q.29, On a five point scale, how would
you rank flooding as a hazard to
you?

5.2 Characteristics of the Natural Event

5.2.1 Perceived frequency

As already mentioned (Section 2.3.1), a number of researchers,
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among them Roder (1961), Burton (1962) and Kates (1962), have found
perceived frequency to be a common component in overall flood hazard
evaluation. In each case it was found that respondents were reluctant
to make an estimate of how often their property would be affected by
flooding. The same was found to be true in the present study when
Question 4 was posed to ascertain Brisbane flood plain occupants'
appreciation of flood frequency as it directly related to them., As can
be seen in Table 5.2, all but three of the respondents gave an answer.
However only 367 (56.7%) gave a definite frequency estimate, bearing
out the observation that individuals are not as able or willing to make
complex probability computations as some decision-making analysts assume

(Slovie, Kunreuther and White, 1974). It should be noted therefore that

TABLE 5.2: Expected Frequency Response*

Respondents
Frequency No. %
Estimate in years 367 36.7
Never/rarely expect 57 8.9
a flood
Expect flood perhaps 49 Tl
any time
Uncertain 171 26.4
Not stated 3 0.5
TOTAL 647 100.0

*Q.14. How often do you expect the people in this
dwelling will be directly affected by a
flood?

the usefulness of the data in this section may be limited firstly because
of respondents' reluctance to make estimates and secondly by some

respondents' apparent neglect of temporal trends in making their estimate,
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Though a comparison may have proved interesting, it was not intended
to compare respondents and official estimates.l Rather it was intended
to examine how a respondent's own estimate affected his evaluation of

other variables.

Where a definite frequency estimate was made, four intervals
stand out in terms of frequency of mention (see Table 5.3). These are
expectations of one flood in one year or less, one in 50 years, one
in 80 years and one in 100 years. In the first instance, the majority
of respondents appeared to base their answers on personal experience,
while the estimate of a one in 80 year interval closely corresponds
with the occurrence of the 1893 flood which a number of respondents
explicitly mentioned when making their estimate. However, only 49
respondents (7.6%) appeared to have a correct understanding of the
interpretation of predicted flood frequencies expressing the view that

flooding could occur at any time.

In such an event, the gauging of the 'correctness' of respondents'
estimates would be an extremely difficult task. Analysis would be
complicated by the fact that flood frequency varies greatly within
the study area and official estimates that have been made are open
to question because of the relatively short history of recorded
events on which they are based (Fig. 3.2).

Eighty percent of these respondents knew of or had experienced
previous flooding onsite. For the latter, the mean time since the
last flood experience was 1.6 years, twe-thirds having experienced
a flood onsite one year or less before the January flood. The mean
number of onsite floods experienced by this group was 10.65.

The reciprocal of the recurrence interval defines the probability

of the event occurring in any one year. If the predicted flood
recurrence interval is 100 years for a flood of a given magnitude,

the quantitative probability of that flood occurring in any one year

is 1/100 or 0.01, and the probability of it not occurring is 0.99.

The probability of a 100-year flood not occurring in any given number

of years (N years) is 0.99"; thus the probability of at least one
100-year flood cccurring in N-year is 1-0.99N., For N equal to 10 years,
this means that the chance of a 100-year flood occurring at least once
during the next 10 years is 1-0.9910) or 0,096 (after Schaake, 1972).
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TABLE 5.3: Expected Flood Frequency Estimates®
Respondents
Frequency Estimate No, %
Expect a flood perhaps
any time 49 7.57
1 in < 1 vear 15 2 32] 7 ?3+

1 year 35 L
2 years 15 2.94
3 vyears 3 46
5 years 21 g !
6 wyears 1 e 3
7 years 4 H2
10 years 18 238
20 years 19 2.94
22 years 1 i B
25 years 2 <31
30 years 7 1.08
40 years 13 i

50 years 78 12.06"
55 years 1 .15
70 years 93
75 years 1 i

80 years 26 4.02+
83 years i3 A5

100 years 85 13.147
200 years 11 176
Never/rarely expect 57 8.81

a flood

Uncertain 171 26.43
Not stated 2 .46
TOTAL : 647 100.00

*Q.14. How often do you expect the people in this dwelling
will be directly affected by a flood?

Four most frequently mentioned flood frequency estimates.



In looking at perceived flood frequency, a number of classes
were used for analysis in preference to raw data because of the nature
and range of responses (Table 5.3). The first class consists of those
giving a definite flood frequency estimate, the second those who
expressed uncertainty as to flood frequency (including those who
expressed the view that a flood could occur at any time) and the third

category of those who never or rarely expect another flood.

Following from Kates' observations (1962), it was anticipated
that an inverse relationship would exist between certainty as expressed
in the respondent's flood frequency response and his flood hazard
evaluation such that greater certainty would be correlated with a lower
hazard evaluation and vice versa, When hazard evaluation was cross-
tabulated with perceived flood frequency using the classes described

above a significant relationship was found to exist (Table 5.4) in which

* +
TABLE 5.4: Hazard Evaluation x Perceived Flood Frequency

Hazard Evaluation (Ranking)

i ROW
deindiic, S Minor Average Moderate Serious

frequency all TOTAL
1 2 3 4 5
25 111 50 59 121 166
Estimate in years (6.8)a (30.3) (13.7) (16.1) (33.1) 57 9
[49.0]b [53.6] [61.0] [70.2] [56.0] ’
; i § 73 27 22 84
Uncer;alni?erhaps (5.1) (33.6) (12.4) (10.1)  (38.7) Sglg
e [21.6] [35.3] (32.9] [26.2] [38,9] :
15 23 5 3 11
el Gy Gon 6o G ash )
flood [29.4] [11.1) [6.1] [3.6] [(5.1]
COLUMN TOTAL ol 207 82 84 216 640
8.0 32.3 12.8 13.1 33.8 100.0
X% = 41.44 p < 0.001 n = 640 a. Percentage of row total
df 8 b. Percentage of column total

*¥Q.29. On a five point scale, how would you rank flooding as a hazard
to you?

+
Q.14. How often do you expect the people in this dwelling will be

directly affected by a flood?
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those expressing negative certainty (that is, the 'never/rarely expect
another flood' response group) exhibited the lowest hazard evaluation.
A closer inspection of the data revealed a significant difference
between this group and the other two (Tables 5.5A and B) in hazard
evaluation, bearing out Kates' observations (1962). No significant
difference was found in the response pattern of those in the 'estimate'

or 'uncertain' classes.

It was also anticipated that the longer the perceived frequency
interval between floods, the less likely was the respondent's hazard
evaluation to be high and vice versa. To test this, only absolute
estimates (that is one flood expected in x years) and the 'never/rarely'
class data were used. Employing natural break points in the data
(obtained by visual inspection of Table 5.3) and ensuring sufficient
class size required for wvalid statistical treatment, the range of
frequency estimates was divided into three classes with the 'never/
rarely' group forming a fourth class as the upper extreme in frequency
estimation.l The results of this analysis are set out in Table 5.6 and
show that hazard evaluation does, as expected, vary directly with

increased frequency expectation.

Fiedad Magnitude

Magnitude here is taken to be the degree of flooding experienced
onsite in the 1974 flood, To simplify analysis, three broad magnitude
classes were used. The first class included those respondents who
experienced flooding only in the yard. Class two consists of those who
experienced some degree of flooding in the house itself, but excludes

those whose dwelling was totally submerged. The latter constitute the

'Never' and 'rarely' responses were classified together as in both
cases, on probing from the interviewer, respondents were unable to
estimate any time interval. All either put flooding beyond any time
limit or entirely out of the realm of possibility.
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*
TABLE 5.5: Hazard Evaluation x Perceived Flood Frequenc;

A. Comparing 'estimate' and '"never/rarely' categories.

Hazard Evaluation (Ranking)

Perceived e w Minor Average Moderate Serious ROW
frequency all TOTAL
1 2 3 4 5
25 111 50 5 121 166
Estimate in years (6.8) (30.3) (13.7) (16.1) (33.13 86 .5
[62.5] [82.8] [90.9] [95.2] (91, 7] ’
Never/rarely 15 23 i 3 T 57
expect another (26.3) (40.4) (8.8) {5.3) {13, 3) 13.5
flood [37:5] (L) 2] (9550 [4.8] [ 8 3] :
40 134 55 62 132 423
CREIHEE LAl 2.5 3.7 13.0 14.7 31.2 100.0
y 2 = 29,23 p < 0.001 n = 423
df 4
B. Comparing 'uncertain' and 'never/rarely' categories.
Hazard Evaluation (Ranking)
Perceived No;lit Minor Average Moderate Serious ~ROW
frequency 1 5 3 4 5 TOTAL
g LE: 73 27 22 84
mmRAE . I3 () DRy QA eay o,
PETRapS any TIME 142.3)  [76.0]  [84.4)  [88.0]  [88.4) '
Never/rarely 15 23 5 3 11 57
expect another (26.3) (40.4) (8.8) (5.3) (19.3) 0.8
flood [57.7] [24.0] [15.6] [12.0] [11.6] 5
26 96 32 25 95 274
SEERSSIESS 9.5  35.0  11.7 9.1 34.7  100.0
X2 = 28.66 p < 0.001 n = 274

df 4

* (.29, (as for Table 5.4)

* Q.14. (as for Table 5.4)
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*
TABLE 5.6: Hazard Evaluation x Perceived Flood Frequency+
Estimate

Hazard Evaluation (Ranking)

Not at

Preguency all Minor Average Moderate Serious ROW
Estimate 1 > 9 4 5 TOTAL
4 21 14 25 51 115
l - 19 years (3.5) (18,3} (12,2} i e (44.3) 27 2
[10.0] [15.7] [25.5] [40. 3] [38.6] |
8 39 17 20 37 121
20 - 69 years (6.6) (382 (14.0) (16.5) (30.6) 28 .6
[20.0] 129.11 [30.9] A1 [28.0] '
13 51 19 14 33 130
70 - 200 years (10.0) (39.2) (14.6) (10.8) (25.4) 30.7
[32.5] {38.1] [34.5] (22 .6] [25.0] )
Never/rarely 15 23 5 3 11 57
expect another (26.3) (40.4) (8.8) £5.33 (19.3) 13.5
flood [37.5] [EF2] [9:1] [4.8] [8.3] ’
40 134 55 62 132 423
COLUHY, LOTAL 9.5 .7 13.0 14.7 31.2 100.0
x2 = 53.38 p < 0.001 n = 423
" - Sl B

* 0.29. (as for Table 5.4)

¥ 014, fas for Table 5.5)

third class. In the case of double storey dwellings, a distinction
was made between those where the main living area was affected to a
minor or major degree and those where it was not at all affected.

The latter were included in the 'vard only' class and the others in

class two.

The crosstabulation results shown in Table 5.7 support Hypothesis
1.1 (Section 2.4.2): that variation in hazard evaluation is associated

with magnitude of flooding.
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* +
TABLE 5.7: Hazard Evaluation x Degree of Flooding

Hazard Evaluation (Ranking)

Degree of Har ar
Flg d? d11 Minor Average Moderate Serious ROW
ocoding 1 2 3 A 5 TOTAL
19 103 39 29 51
e (7.9)  (42.7) (16.2) (12.0) (21.2) 3;&3
[37.3] [51.0] [48.1] [33.7] [23.6] ’
Dwelling 22 70 31 43 105 271
partly (8.1) 258y (1145 (15 .9} (38.7) 42.6
submerged [43.1] [34.7)1 [38.31 [50.0] [48.6] >
Dwelling 10 29 11 14 60 124
fully (8.1) (23.4) (8.9) 0 A ) (48.4) 19.5
submerged [19.6] [14.4] [13.6] [16.3] [27.8] )
5 202 81 86 216 636
R Toran 8.0 1.8  12.7 13.5 34,0  100.0
x 2 = 41.96 p < 0,001 n = 636
df 8
* Q.29, On a five point scale, how would you rank fleooding as a hazard
to you?
* 1 I To what depth did the January flood water enter your home?

From this table it can be seen that respondents' evaluation of
the seriousness of flood hazard varies directly with the magnitude of
flooding experienced, an increase in magnitude corresponding with an
increase in the hazard ranking. However, the variation is much more
distinct between those flooded only in the yard and those whose dwelling
was partly or fully submerged (Table 5.8), there being no significant

difference between the latter in their hazard evaluation (Table 5.9).

5.3 Effect of Experience

As previously stated, experience is taken to be that element of
information which presumes practical knowledge of a flood event. 1In

the present sample, the number of floods experienced ranged from zero



60

*

TABLE 5.8: Hazard Evaluation x Degree of FIOOding+ g
comparing 'yard only' and 'part-' or 'fully-
submerged' categories
Hazard Evaluation (Ranking)
Not at
D ROW
Fifzzingf all Minor Average Moderate Serious TOTAL
1 2 3 4 5
14 103 39 29 51
Yard 1
bl (7.9) (42.7) (16.2) (12.0)  (2L.2) o
[37.3] '[51.0] [48.1] [33.7] [23.6] ’
Dwelling 32 a8 42 57 165 395
partly/fully (8.1) (25.1) (10.6) (14.4) (41.8) 62 .1
submerged [62.7] [49.0] [51.9) [66.3] [76.4] :
51 202 81 86 216 636
M et 5.8 3B 127 0 135 34.0  100.0
x2 = 3F.71 p < 0.001 n = 636
df 4
" Q.29. (as for Table 5.7)
+
.. (as for Table 5.7)
x
TABLE 5.9: Hazard Evaluation x Degree of Flooding+ .
comparing 'partly' and 'fully' submerged
categories
Hazard Evaluation (Ranking)
Degree of Not 2t minor Average Moderate Serious ROW
Floodin al TOTAL
5 1 2 3 4 5
Dwelling 22 70 31 43 105 271
partly (B.1) (25.8) (1l.4) (15.9) (38.7) 68 .6
submerged [88.8] [70.7] .[73.8] [75.4] [63.6] :
Dwelling 10 29 11 14 60 i
fully (8.1) (23.4) (8.9) (11.23) (48.4) BIHQ
submer ged [21:2] [29.3] [26:2] [24.6] [36.4] |
32 99 42 S7 165 25
LI ST 8.1 25.1 10.6  14.4  41.8  100.0
X2 = 3.86 p not significant n = 395
df 4

+

* 0.29. (as feor Table 5.7) Q.1l. (as for Table 5.7)
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to fifty. The majority of respondents, however, had no experience of
flooding prior to the January 1974 flood. Looking at Table 5.10, it

can be seen that for 65% of respondents, the January flood was their

first ever, while for 79% it was the first flood they had experienced

in their present dwelling.l In comparing their previous flood experience
to the January flood, 188 (86%) of those who had experienced flooding
previously described the other occasions as 'mot as bad", 19 (9%) could
remember experiencing a worse flood, while the remaining 10 (5%) described

their previous experience as the same.

TABLE 5.1Q: Previous Flood Experience

: Respondents
e e “onaitel alsewhersé  dxparisnss®
No. % No. % No. %
0 510 78.8 559  86.4 422 65.2
1 39 6.0 26 4.0 6> 16.0
2 25 3.9 20 3.1 45 7.4
3 25 3.9 16 A0 41 6.3
4 or more 48 7.4 26 4.0 M 115
TOTAL 647 100.0 647 100.0 647 100.0

% Q.6. How many floods had you experienced before the January flood 19747
_l’_
Q.7. How many of these affected your present dwelling?

¢ Calculated from responses to Q.6 and Q.7.

It should be noted that a significant relationship exists between

ongite experience and source of flooding. As would be expected from

a knowledge of flooding in Brisbane (Section 3.3), nearly three-quarters
of those who had previously experienced flooding onsite were subject to
flooding from a creek. The experience of these respondents was also
more recent than for those flooded from the river.
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5.3.1 Recency of experience

For the population under analysis, experience of the January 1974
flood was universal. Recency of flood experience is therefore based
on the last flood experience prior to the January flood, whether onsite
or elsewhere. Those with no experience prior to January are excluded

from the analysis.

For those who had experienced flooding previously, the mean time
prior to January, 1974 since the last flood experience was 9.63 years
and ranged from a minimum of one month to a maximum of 60 years,l (For
full range, see Appendix 2). Again because of the wide range it was
necessary to form categories. Three intervals were chosen as the most

appropriate: omne to twelve months, thirteen months to five years, and

more than five vears.

A relationship, significant at the 0.027 level was found to exist
between recency of flood experience and respondents evaluation of the
hazard (Table 5.11). It appears from this table that the more recent a
respondent's flood experience the more likely he/she is to evaluate the
hazard as more serious. However, in further testing it was revealed
that, up to five years, no significant difference existed in hazard
evaluation, but that a significant difference was present between those
who had experienced flooding in the last five years and those whose last
flood experience was more than five years ago (Table 5.12)., It would
seem then that the effect of experience on hazard evaluation in the

present case does not vary directly with time.

Respondents were asked to calculate all figures back from the
January, 1974 flood; for example, for a flood experienced in late
February, 1973, the time since that flood would be given as eleven
months.
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*
TABLE 5.11: Hazard Evaluation x Recency of Experience+

Hazard Evaluation

Not at all T
Recency /Minor Average Moderate Serious ngil
1 &2 3 4 5 )
10 6 7 25 48
1 Year or Less (20.8) (12.5) (14.6) {32:13 29 3
[14.3) [20.7)] [19.4] [31.3) ;
22 8 15 33 28
13 months - 5 years ({Z8.2) (10.3) (19.2) (42.3) 363
[31.4] [27.6] [41.7] [41.3] i
38 15 14 22 89
More than 5 years (42.7) (16.9) CL5.7) (24.7) 414
[54.3] [51.7] [38.9] [27.3] ’
70 29 36 80 215
ROLERS NS 32.6 13.5 16.7 §7.2 1000
x2 = 14.28 p < 0.03 n = 215
df 6
% Q,29, On a five point scale, how would you rank flooding as a
hazard to you?
b s T How long before the January flood was your last flood experience?
* +
TABLE 5.12: Hazard Evaluation x Recency of Experience

—-- comparing '5 years or less' to 'more than

5 years ago' experience

Hazard Ewvaluation

Not at ROW
Recency all Minor Average Moderate 5Serious  qayaf,
1 2 3 4 5
5 27 14 p 58 126
< 5 years (4.0) (21.4) (11.1) (L7.5) (46.0) 58 .6
[45.5] [45.8] [48.3] [61.1] [72.5] ’
6 32 15 14 22 89
> 5 years (6.7) (36.0) (16.9) (15.7) (24.7) 414
[54.5) [54.2] [51.7] [38.9] [27.5) =
A i 59 29 36 &0 215
COLUMN TOTAL 5.1 37,4  13.3 6.7 37.2  100.0
X2 = 12.53 p < 0.02 n = 215

df 4

* Q.29, (as for Table 5.11) ® 0.9. (as for Table 5.11)
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5.3.2 Amount of experience

Because of the limited number of respondents who had experienced
previous flooding (Table 5.10), a simple dichotomous division was made
between respondents with experience onsite and those without. Using
this form, a significant relationship was found between hazard evaluation
and onsite experience. Table 5.13 shows this relationship in which those
with experience can be seen to be more sensitive to the flood hazard and

evaluate it as more serious than those with no experience.

%
TABLE 5.13: Hazard Evaluation x Experience Onsite+

Hazard Ewvaluation (Ranking)

Experience ARG o ROW
Goiba all Minor Average Moderate Serious TOTAL
1 2 3 4 5
47 176 65 64 155 i
None (9.3) (34.7) (12.8) (12.6) (30.6) .o ¢
[92.2] [84.6] [79.3] [74.4] [71.8] ’
4 32 17 22 61 156
1 or more (2.9) (23.5) (12.5) (16.2) (44.9) o1 .
[7.8] [15.4] [20.7] [25.6] [28.2] .
51 208 82 86 216 643
COLUME TOTAL 7.9 32.3 12.8 13.4 33.6 100.0
x 2 = 17.09 p < 0.002 n = 643
df 4

*Q.29, On a five point scale, how would wyou rank flooding as a hazard
to you?

+
Q. 7. How many of these (i.e. floods) affected your present dwelling?

5.4 Information

5.4.1 Range of information

Apart from personal experience, news reports from the metropoclitan
newspapers, radio and television are the predominant agents in the

dissemination of information on flooding (96.3% of all respondents recorded
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seeing some form of news report, while B5.37% gave it as their sole

source,

Table 5.14). Prior to the January 1974
consisted mainly of reporting the occurrence of
aftermath of the flood, more attention has been

publication of plans and procedures for actions

authorities and floodplain occupants in time of

flood these items
flood events. In the
focused on the

to be taken by public

flooding.

Other sources of information inelude suburban newspapers, the

flood map (1974) and a number of symposia - three of which were run by

the University of Queensland for the public and

one held by the

Australian Institute of Engineers (Queensland Division) (1974).

Both the Department of Lands' flood map (1974) and symposia received

coverage in the major newspapers, the former being reproduced in both

the Sunday Sun and The Sunday Mail (24th February, 1974).

However

very few of those interviewed said they had personally seen any official

reports or been to a symposium.

TABLE 5.14: Information Source*
Source
News 5
Respondents reports Datimtal Other Al None Total
Reports Types
only
Number 551 43 31 7 T5 647
% 85.3 6.6 4.8 ) . 100.0
*Q.33. What reports have you seen on flooding?

Further to these, two respondents cited the January report of the

Director of Meteorology (1974) and five cited flood mitigation committee
reports as information sources. All of the latter were references by

Jindalee residents to a report by Swannell and Isaacs (1974).
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On testing, no significant relationshipl was found between hazard
evaluation or future flood expectation and information source, that is
news reports versus official or other forms. Though this result may show
the true situation, it is also possible that the lack of variation in
hazard evaluation and expectation by information source reflects the
development of a pool of common knowledge, particularly aided by the
newspaper coverage of symposia and other material, so that information
from these sources may be presumed to have a more universal distribution

than the figures in Table 5.14 would suggest.

5.4.2 Knowledge

At the time of the interview, over half of the respondents (52.4%)
had no knowledge of previous floods in their neighbourhood (Table 5.15).
When asked if they were aware before the January flood of the likelihood
of flood waters affecting their property, the negative response increased
to 67.1%. A further 101 respondents (15.6%) said though they were aware
of the possibility of being flooded their information had been inadequate
(Table 5.16). Generally, those who had experienced previous onsite
flooding had more knowledge (several being able to relate a history of
flooding in their area in detail), while only one third (33.9%) of those
who had no personal experience of flooding onsite prior to January kmew

of previous flooding in their area.

In examining the relationship between kncowledge of previous
flooding and hazard evaluation, it can be seen from Table 5.17 that those
with knowledge rank the hazard significantly higher than those with

none .

1 As stated in Section 4.5.3, the accepted level of significance

is 0.05,
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*
TABLE 5.15: Knowledge of Previous Flooding in Neighbourhood
No. of Floods Known Of
Respondents 0 I 2 = a Total
more

Number 339 119 65 124 647
7% 52.4 18.4 10,0 19.2 100.0

*Q.8. Including those floods you actually experienced, how many

floods do you know of entering this neighbourhood?

TABLE 5.16: Awareness of Flood Likelihood on Property

%
Before January

Awareness

Aware of Possibility Not Don't

Respondents Adequate Inadequate ; Aware Know/Neot Total

¥ g , " Uncertain

information information Stated
Number 84 101 11 434 17 647

% 12.9 155 Tt 7.1 2.8 100.0
b—— 30.2y —

#Q.15. Before the January 1974 flood, were you aware of the likelihood

of flood waters affecting this property?

* =
Hazard Evaluation x Knowledge of Flooding

TABEE 5.17:
Hazard Evaluation (Ranking)
Not at i
Kmewlerige all Minor Average Moderate Serious ROW
TOTAL
1 2 3 4 5
35 116 48 37 100 336
None (10:4) (3%.5) (14.3) (11.0) (29.8) 52 .3
[(68.6] [55.8] [58.5] [43.0] [46.3] :
Knowledge of 16 92 34 49 116 307
one or more (5.2) (30.0) (1 1 e (16.0) (37.8) 47 .7
floods [31.4] [44.2] [41.5] [57.0] [53.7] ’
: 51 208 82 86 216 643
COLEMT TREaL 7.9  32.3 12.8 13.4 33.6  100.0
x° = 13.82 p < 0.01 n = 643
daf 4
* 0,29, On a five point scale, how would you rank flooding as a hazard

T .8,

do you know of entering this neighbourhood?

to you?

Including those floods you actually experienced, how many floods
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Employing Kates' concept of a "scale of flood awareness' (1962,
p.45), a test of the related effect of the two information components,
knowledge and experience was also carried out. The results in Table 5.18
show a relationship (significant beyond 0.003) such that, as an
individual's knowledge and experience increase so does his/her evaluation

of the seriousness of the flood hazard.

*
TABLE 5.18: Hazard Evaluation x Knowledge-Experience Sca1e+

Hazard Evaluation

Not at all :
Information / Minor Averape Moderate Serious ROW
169 3 4 5 TOTAL
150 48 47 99
- EQOZiTSEié (44.9)  (14.4)  (11.1)  (29.6) 5f3g
B [57.9] [58.5] [43.0]  [45.8] c
73 17 Y 56
§2°2ie§3?;nce (42.2) (9.8)  (15.6) (32.4) 2%73
4 [28.2] [20.7] [31.4]  [25.9] :

. 16 5 4 14
gneegfiizz (41.0) (12.8) (10.3)  (35.9) 532
i [6.2] (6.1] [4.7] [6.5] :

2 or more 20 12 18 47 97
experiences (20.6) (12.&) (18.6) (48.5) 15 1

onsite (7.7] [14.6] [20.9]  [21.8] A
259 82 86 216 643
SADHLE, R 40,3 12.8 13,4 33.6 100.0
x2 = 25.37 p < 0.003 n = 643
df 9
%).29. (as for Table 5.17)
+
Calculated from response to Q.8 (as for Table 5.17) and
Q.7. How many of these (i.e. floods) affected your present dwelling?

5.4.3 Interpretation of flood events

Interpretation is that process whereby information is referred

to an individual's underlying perception of the state of nature passing
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through a series of psychological and physical filters which transform
it into a unique personal evaluation (Kates, 1962). This evaluation
has been found by Kates (1962) to be related to both a deterministic

(implying some pattern or cycle) and indeterministic perception of the

state of nature.

In the present study, a majority of respondents interpreted
floods in a deterministic manner, that is as part of a cyele, though
40 percent of this group were uncertain of the trend in time (Table 5.19).

Only 17 respondents (2.6%) saw floods as decreasing in frequency.

TABLE 5.19: Interpretation of Flood Occurrence#®

Respondents

Interpretation Class

No. %
(1) Believe floods occur in cvcles
a) decreasing in time L 2.6
b) constant in time 97 14 B0 51.6%
¢) increasing in time 85 133
d) trend uncertain 135 20.9
(2) Flood result of special set
of characteristics, 39 6.0
unpredictable
(3) Personally don't expect another
28 4.3
flood on own property
(4) Flood unique 144 2
(5) Other 4 0.6
(6) No opinion 98 152
TOTAL 647 100.0

* 0.19. 1In general, how would vou describe the occurrence
of floods?
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Nearly one quarter of those sampled believed the 1974 flood to
be a unique occurrence, A further twenty-eight respondents indicated
that they believed themselves to be excluded from the possibility of
experiencing another flood. The three main reasons given for this
were age, a feeling of optimism on the respondent's part or a belief
that future flooding would be rare or of a smaller magnitude than that
experienced in January 1974. Only two of these respondents had
experienced previous onsite flooding, the lowest number of any of the

interpretation classes (Table 5.20),.

The relationship between flood interpretation and hazard
evaluation was not significantl at the 0.05 level set down as acceptable
in this study. However, following Kates' example (1962) and using
future flood expectation as a hazard evaluation measure, a significant
relationship was found (Table 5.21). Tt is interesting to note, of the
144 respondents who classified flooding as a unique occurrence, 30 (21%)
expected to experience another flood while in their present location
and 40 (28%) gave a flood frequency estimate of 55 years or less,
suggesting that their interpretation response was based on their
perception of the 1974 flood and was related to magnitude of flooding
experienced in that flood rather than the occurrence of floods over time.
Only 26 (18%) of these respondents expressed the opinion that their
dwelling would never be affected by flooding again when asked to make

a frequency estimate.

Thirty-nine respondents were unwilling to classify flooding as

either cyclic or unique. These respondents described the occurrence

y = 34.84 p < 0.07 n = 541



TABLE 5.20: Interpretation of Flood Occurrence*

: o -
x Experience Onsite

Experience

ROW
Interpretation class None 1l or more TOTAL
(1) Believe floods occur in cycles 12 5 17
. ] ; (70.6) (29.4) )
d
a) decreasing in time (2.8 (6.2 5
75 22 97
b) constant in time (77:3) (22.7) 17.8
30 [18.6] :
57 28 g5
¢) increasing in time (67.1) (32.9) 15.6
[13.3] [23.7] =
106 29 135
d) trend uncertain (78.5) AN 24.8
[24.8] [24.6] )
(2) Result of set of A3 18 39
characteristics (Fhh) (25.8) 7.2
[6.8)] [8.5] :
26 2 28
(3) Personally excluded (92.9) (7.1) 51
[6.1] [ .71 i
122 22 14
(4) Flood unique (84.7) (1533 26 .4
[28.6] [18.6] ’
427 118 545
RRLIBHTRTal, 78.3 21.7 100.0
x2 = 14.34 p < 0.03 o = BEE
df 6
* Q.19. (as for Table 5.19)
¥ Ui How many of these (i.e. floods) affected your present

dwelling?
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&

TABLE 5.21: Interpretation of Flood Occurrence x
Expectation of Future Flood+
Expectation
I 1 1 Positi N i U i —
nterpretation class ositive egative ncertain TOTAL
(1) Believe floods occur in
cycles 5 s 5 s
a) decreasing in time (&L, Z] (29.4) (29.4) 11
[4.4] [2.3] [3.1] )
30 45 22 97
b) constant in time (30.9) (46.4) (22.7) 17.9
[18.8] [20.5] [13.5] :
34 27 24 85
¢) increasing in time (40.0) (31.8) (28.2) 15 .7
[21.3] [12.31 [14.7] '
56 35 50 135
d) trend uncertain (37.0) (25.9) €37.0) 249
[31.3] [£5.9)] 30.7] '
9 14 15 38
(2) Result of set of (22.7) (36.8) (39.5) 7.0
characteristics [5.6] [6.4] [9.2] '
(3) Flood unigque/personally 3 23 il 171
M AR5 (55.0) 27.5) 31 .5
excliude [18.8] [42.7] [28.8] .
160 220 163 543
CRLIMN TOTAL 29.5 40.5 30.0 100.0
x2 = 39.90 p < 0.001 n = 543
df 12
* Q.19 (as for Table 5.19)
* Q.18. Do you think there will be another flood while you are living
here?

** None who felt personally excluded gave a positive future flood
expectation.
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of floods as the result of a special set of characteristics, for
example heavy and prolonged rainfall, high tides etc. occurring
simultaneously. This group also showed the greatest uncertainty in
both expectation of future flooding and estimating flood frequency

(39.5% and 53% respectively giving 'uncertain' as a response).

5.5 Expectation of Future Flooding

Kates (1962) found an individual's expectation of future flooding
to be a simple and reliable indication of his or her hazard evaluation.
In this study, a simple measure of future expectation was gained in
response to Question 18: "Do you think there will be another flood while
you are living here?" Of the 647 respondents in the sample, only 180
(27.8%) expected to experience another flood, 213 respondents (32.9%)
expressed uncertainty while 254 (39,3%) denied the possibility of

experiencing another flood.

5.5.1 Reasons for future flood expectation

Reasons for these expectations were also sought and can be
summarized as feollows. Reasons most often mentioned for a positive
expectation ranged from feelings that it was a possibility, some going
so far as to say it was 'inevitable', to the more specific effect of
previous onsite experience and the lack of mitigation work (Table 5.22).
In making forecasts of future flood potential Kates (1962, p.88) observes
that individuals '"are strongly conditioned by their immediate past and
limit their extrapolation to simplified constructs, seeing the future

' Only one-fifth of respondents citing onsite

as a mirror of that past.'
experience in the present study held a negative expectation. Thus it
appears, in this instance, that experience has not come to be the

"prison" Kates speaks of (1962, p.32) (see Section 2.3.1). A smaller

number of respondents (1.5%) saw development of the flood plain as the
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TABLE 5.22: Future Flood Expectation x Reason
Expectation

T Positive Negative Uncertain Total

No., %+  No. A+ No. %t No.

Possibility, law of averages 36 60.0 4 Gz 20 33.3 60
Onsite experience 30 71.4 9 21.4 3 Fud 42
Mitigation sufficient/ = = 18 100.0 2 - 10
insufficient 28 198.0 = = = - 28

Frequency 2& 238B.6 3% 561 3 5.3 57
Development on flood plain 10 90.9 - - 3 5.l 11
Inevitable/feeling 10 100.0 - - - - 10
Increasing frequency 8 100.0 - - - - 8
Changing weather pattern 7 Fh,0 2 20.0 1 10.0 10
Expert opinion 6 &b.7 2 22,2 1 I1:l 9
Dependent on weather 3 30.0 = = 7 70.0 10
Floods unpredictable 3 6.5 1 el &2 91.53 46
Rty GRATE,, FERR SEL B 1 1.8 53 94.6 2 3.6 56

similar magnitude

Age - = 15 88.2 2 Tlab 137
Move before - - 42 85.7 T .3 49
Optimistic, hopeful = - 54 B84.4 10 15.6 64
Other 2 2 3 7
Don't know/Not stated 153
TOTAL 647

+ Row percentage.

§.18.
living here?

Why?

Do you think there will be another flood while vou are
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reason for possible future flooding in their area. Twenty-two
respondents gave frequency of flooding as the reason they expected to
be flocded in the future. However, the majority of respondents who

mentioned frequency held a negative future flood expectation.

Main reasons for a negative expectation included feelings of
optimism or hopefulness, an intention to meve and the view of flooding
as unique, rare or of a smaller magnitude in the future, 1In the first
instance, respondents were unable to give a more objective reason for

their e-pectation when questiocned further.

By far the most common reason for uncertainty was the belief
in the unpredictability of floods. One-third of those who described
future flooding ac a possibility were unwilling to commit themselves to
a positive or negative expectation while 10 respondents stated they were
'uncertain' but 'eptimistic'. One hundred and fifty-three respondents

gave no reason for their expectation.

5.5.2 Expectation and hazard evaluation

The hvpothesized relation between flood hazard evaluation and
future flood expectation (Section 2.4.2) was found to be significant.
It would appear from Table 5.23 that those in the 'positive' and uncertain’
groups hold a similar view of the flood hazard - generally viewing it as
of above average seriousness - while those in the 'megative group more
often gave it a low ranking. This conclusion was borne out by further
analysis in which it was found that those with bcth positive and uncertain
expectations did indeed differ significantly In tneir hazard evaluation
from those with a negative expectation (7 ole 5.24A -and B) while no

significant difference existed between th=m,
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living here?

TABLE 5.23: Hazard Evaluation* x Future Flood Expectation+
Hazard Evaluation (Ranking)
Not at  yinor Average Moderate Serious ROW
Expectation all & “ rou TOTAL
1 2 3 4 s
8 45 26 25 75 179
Positive {4.3) £25.13 {1%.5) (14.0) (41.9) 28.0
3 s [21.7] (31.7] [29.4] [34.9] '
30 102 30 25 66 953
Negative (11.9) (40.3) (11.9) (9.9) {(26.1) 39 .5
[58.8] [49.3]1 [36.6] [29.4) (36,71 ’
15 60 26 35 74 208
Uncertain (6.3) (28.8) (12.5) (16.8) (35.6) 32 .5
[25.5]  [29.01 [31.7]  [41.2] [(346.4] ~°°
; 51 207 82 85 215 640
kLR Al 8.0  32.3 12.8  13.3 33.6 100.0
%2 = 29.96 p < 0.001 n = 640
df 8
) Q.29, On a five point scale, how would you rank flooding as a
hazard to you?
J Q.18. Do you think there will be another flood while you are
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A +
TABLE 5.24: Hazard Evaluation x Future Flood Expectation

A. Comparing 'positive' and 'negative' expectation.

Hazard Evaluation

Not at Minor Average Moderate Serious  ROU

Expectation all TOTAL
1 2 3 4 5
8 45 26 25 75 179
Positive (4.5) (25.1) (14.5) (14.0) (41.9) i1k
[21.0] [30.6] [46.4] [50.0] [53:2] '
30 102 30 25 66 253
Negative (11.9) (40.3) (11.9) (9.9) (26.1) c8 .6
[79.0] [69.4] [53.6] [50.0] [46.8] =
38 147 56 50 141 432
SRR SRl 8.8 34.0 13.0 11.6 32.h 100.0
x 2 N p < 0.001 n = 432

B. Comparing 'uncertain' and 'negative' expectation.

Hazard Evaluation

FlaEEEETa Not at Minor Average Moderate Serious ROW
e all TOTAL
1 Z 3 4 5
13 60 26 35 74 208
Uncertain (Bed) (28.8) (12.5) (16.8) (35.6) 451
[30.2] [37.0] [46.4] [58.3] [52.8] :
30 102 30 25 66 553
Negative (11.9) (40,.3) (11.9) 993 (26.1) 549
[69.8] [63.07 [33.6] [41. 7] (47 .11 '
X 43 162 Sh 60 140 461
COLUMR TOLAR 33 350 1 13.0 30.4  100.0
xZ & 15,78 p < 0.005 n = 461

df 4

"0.29. (as for Table 5.23)

+Q.18. (as for Table 5.23)
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5.5.3 Expectation and information

Because expectation of future flooding is based on the
personalized perceptions of past events, preconceived concepts of
uniqueness or repetitiveness in the state of nature and notions regarding
man's relationship with 'Nature' (Kates, 1962, pp. 66-72), it is logical
to suppose that the greater the knowledge and experience of flooding
held by the respondent, the greater will be his/her expectation of a

future flood.

In his study, Kates (1962) found that expectation of future
flooding was associated with the amount of information as measured on
a knowledge-experience scale, such that, as an individual moved up the
scale, his likelihood of an affirmative future flood expectation
increased. This was also found to be the case in the present study

{(Table 5.,25).

5.6 Influence of Other Variables

5.6.1 Knowledge and evaluation of protective works

No significant relationship was found between knowledge of public
adjustments (as evidenced by the number mentioned in response to
Question 35) and hazard evaluation. This supports conclusions by
Roder (1961) and Burton (1961) who were unable to discern a direct
relationship between these wvariables. Knowledge of more public protection
works and mitigation measures did not, as one might expect, decrease the
seriousness with which individuals viewed the hazard. Nor was the
effectiveness ranking of public adjustments found to bear any apparent

relation to hazard evaluation.
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*
TABLE 5.25: Future Flood Expectation x Information+
Expectation ROW
Lretenevalion Positive Negative Uncertain TOTAL
60 158 117
No knowled
ko, ary arn s 3
[33.3] [62.2) [55.7] '
46 74 53 173
Knowledge, no experience (26.6) (42.8) (30.6) 26.9
[25.6] [29.1] [25.2) ’
12 9 18 39
One onsite experience (30.8) (23.1) (46.2) 6.1
[6.7] [3.5] [8.6] )
2 or more experiences e 13 ie 97
R (63.9) [} (22.7) 15.1
[34.4] | Fal) [10:5] )
180 254 €10 644
RELIME 115k 28.0 39.4 32.6 100.0
X2 = 87.96 p < 0,001 n = 644

df 6

&
Q,18. Do you think there will be another flood while you are living

here?
Calculated from response to Q.8: Including those floods you actually

experienced, how many floods do you know of entering this
neighbourhood? and

Q.7. How many of these (i.e. floods) affected your present dwelling?
(as for Table 5.18).

Fifty-eight percent of all respondents saw Wivenhoe Dam as a
positive factor in flood control, either eliminating or reducing the
hazard (Table 5.26). Nearly one-quarter (155) of those sampled were
uncertain as to its effect while nearly all the rest felt it would have
no effect. Less than one percent voiced the opinion that the dam's

construction would increase flooding.

This factor does not seem to affect respondents' hazard evaluation

in that evaluation was not found to significantly differ with variation
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TABLE 5.26: Perception of the Effect of Wivenhoe Dam

*
on Flooding

____Respondents
Ef fect No. %

Eliminate 18 2.78
Reduce 357 55.18] =
No effect 112 i1 P s
Increase 5 0.77
Uncertain 155 23.9¢6

TOTAL 647 100,00

) Q.46. Do you think the Wivenhoe Dam will be effective
in reducing or eliminating the flood hazard on

your property?

in perception of the dam's effectiveness, But a significant relationship
was found between the dam's effectiveness and expectation of future
flooding such that those with a positive view of the dam's effectiveness

were less likely to expect future flooding (Table 5.27).

As a positive factor in the decision to stay in the present
location, knowledge of Wivenhoe Dam was found to be related to hazard
evaluation at the 0.05 significance level (Table 5.28). However, in the
light of the many variables which enter into any location decision, this
relationship cannot be taken as an accurate measure of the importance of

Wivenhoe Dam on hazard evaluation.

5.6.2 Life cycle stage

Respondents were divided into six classes after Johnston's (1971)
categories for life cycle stage. (For resulting distribution
see Appendix 2.) Though it was thought that some correlation would

exist, following from the fact that general studies of communities in
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TABLE 5.27: Perception of the Effect of Wivenhoe Dam on
*
Flooding x Expectation of Future Flooding+
Expectation
Effect Positive WNegative Uncertain R
TOTAL
%%
Eliminate or (259;) (4;63) (Sili) 373
reduce flooding [63.9] [84.9] [79.5] 76.9
53 29 30 112
No effect (47.3) (25.9) (26.8) 23 .1
(36.1] [15.1) [20.5] .
147 192 146 485
CRLUME, To%ak 30.3 39.6 30.1 100.0
%2 = 21.34 p < 0.001 n = 485
df 2
*
Q.46. (as for Table 5.26)
+Q.18. Do you think there will be another flood while you are living
here?
Xk

""None in this group held a positive expectation.

*

TABLE 5,28: Hazard Evaluation x Effect of Knowledge of

: o +
Wivenhce Dam on Decision to Stay

Hazard Evaluation (Ranking)

Not at

Knowledge effect all Minor Average Moderate Serious REW
TOTAL
1 2 3 4 5

13 41 17 25 30 124
Positive (10.5) (33.1) (13.7) (18.5) (24.2) 21,7

[28.9] [22.4] [23.0] [ ERESY [15.2] '

32 142 57 50 167 448
Negative (h=0% (371 (121 (11:2) (373 -5.13
F¥lal] [77.6] (77 .03 [68.5] [84.8] '

45 186 74 T3 197 572
GO TOTAL 7.9 32.0  12.9 12.8 34.4  100.0

2 = 10.49 p < 0.05 n= 572
df 4

%

Q.29. On a five point scale, how would you rank flooding as a hazard

to you?

+Q.a7. Either: you said in Q.20 you would not locate here again if you
knew as much about the floods as you know now. Does knowledge of the new
Wivenhoe Dam change vour views?

or: you said in Q.20 that you would still locate here. Do you
feel more strongly about this now that the Wivenhoe Dam is planned?
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disaster evidence that the family affects disaster behaviour (Hill and
Hansen, 1962), no clear relationship was found between life cyle stage

and hazard evaluation or future flood expectation in this study.

5.6.3 Other factors

Similarly, testing failed to yield any significant relatiomnship
between neighbourhood rating, family income or home-ownership and hazard

evaluation or future flood expectation.

5.7 Summary

A series of crosstabulations and chi-squares were carried out to
test the first hypothesis: that variation in hazard perception and
evaluation is associated with characteristics of the natural event,
personal experience, knowledge of previous flooding and expectation of

future flooding.

The two characteristics of the natural event under study, perceived
frequeney and magnitude, were found to be significantly related to hazard
evaluation as measured on a five-point attitude scale. Two measures of
perceived frequency response were used in the analysis, one using
categories, the other using absolute frequency data. In the former,
the response pattern of the 'uncertain' group was not found to differ
significantly from those giving a frequency estimate in hazard evaluation.
However, both were found to differ significantly in this regard from those
who 'never/rarely' expect another flood. When absolute frequency estimates
were employed, the shorter the perceived recurrence interval, the greater

was the seriousness attached to the hazard.

Using three magnitude classes, hazard evaluation was found to

increase directly with degree of flooding on a respondent's property,
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those suffering the greatest inundation giving the highest evaluation.
Whether or not the living area of the dwelling was affected appeared

to be the critical factor here rather than variation in depth.

Personal experience was also found to be positively associated
with hazard evaluation. Here both the possession of previous flood
experience and its recency were examined. It was found that those with
previous onsite experience gave a higher evaluation as did those with
more recent experience. Those with less recent or no previcus experience
rated the hazard as of lesser, though still above average seriousness.
Similarly, the possession of knowledge of previous floods (whether
personally experienced or not) significantly increased hazard evaluation.
When knowledge and experience were combined into a 'scale of flood
awareness' after Kates' example (1962) and crosstabulated with hazard
evaluation, a direct relationship was found, such that more knowledge

and experience led to a higher hazard evaluation.

The hypothesized relationship between flood hazard evaluation
and future flood expectation also proved significant. Those with a
positive expectation perceived a more sericus hazard than those with a
negative expectation. Those uncertain of future flood possibilities
were more akin in their response to those with a positive expectation
while both differed significantly from those with a negative expectation
in their evaluation. Future flood expectation was also significantly
related to information as measured on the 'scale of flood awareness'

(Kates, 1962) and flood interpretation.

Of the other factors thought to be related to variation in hazard
evaluation, including knowledge and evaluation of protective works, life

cycle stage, neighbourhcod rating, income and home-ownership, onlwv the
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effect of knowledge of Wivenhoe Dam on the location decision was found
to be significant. While no direct relationship was established

between hazard evaluation and the perceived effect of Wivenhoe Dam

on flooding, a correlation was found between the latter and future flood
expectation such that a positive view of the dam's effectiveness was

more frequently correlated with a negative future flocd expectation.



CHAPTER 6

AWARENESS AND EVALUATION OF ADJUSTMENTS
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In Chapter 2, the hypothesis was put forward that choice of
adjustment was a function of evaluation of the hazard, awareness of
the choices open and an evaluation of the alternatives. The task here
is to investigate the range of public and private adjustments, the

perception of this range and the evaluation of it in terms of effectiveness

and adoption.

A respondent's perception of an alternative is usually thought
of as ranging in intensity from awareness, interest and evaluation of
its use through to adoption. In this appraisal, perception of an
alternative was satisfied when a respondent expressed knowledge of an
alternative use. The adoption of an alternative was acknowledged

whether or not its usage was temporary or permanent, partial or complete,

6.1 Awareness of Public Adjustments

The first step in investigating respondents' perception of
alternative public adjustments was to examine the extent of knowledge
of alternatives. Here respondents were asked if they knew of anything
being done to reduce flood damage: Q.35 (whether or not they considered
it an effective measure)}. As can be seen from Table 6.1, the overall
range of adjustments perceived by respondents as a whole is relatively
large. However less than a quarter of all respondents knew of more than
one public adjustment, while nearly 46% (297) said they did not know of
anything being done to reduce flood damage (Table 6.2), despite the
fact that each of the adjustments listed is present in some measure in
the Brisbane catchment and a number have received repeated mention in

the media.

The most commonly perceived adjustments were reservoir and dam

construction (34.5%), followed by dredging (17.0%), a result ¢ . could
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*
TABLE 6.1: Knowledge of Existing Public Adjustments

Responde;tif Rank by frequency
Adjustment No. t;tal of mention

Dredging 110 L7.8 2
Channel improvement 49 7.6 6
e @ e 7
-t 1
Erosion control works 12 15 10
Zoning regulations 26 4.0 8
Investigations & surveys

- government 64 3

- other 13 2.0 g
Citizen action groups 56 e’
Civil Defence work# 62 9.6 4
Flood wa?ning devices 6 0.9 11

and signs
Mitigation schemes 5 0.8 12
Others 5 0.8

%
Q.35. Do you know of anything being done to reduce flood damage?

#This organization has since been renamed the Queensland State
Emergency Service with expanded membership, funding and facilities.

=
TABLE 6.2: Number of Public Adjustments Known Of

Respondents
No. of adjustments+ No. %
0 297 45,9
ik 199 30.8
2 73 1
3 31 4.8
4 24 Bead
5 or more 23 3.8
TOTAL 647 100.0
+
Mean = 1.0 Mode = 0

*
Q.35. Do you know of anything being done to reduce flood damage?
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be expected given the wide public discussion of these two measures

at the time of the flood and in subsequent press coverage in both
metropolitan and local newspapers. In the majority of cases, when more
than one adjustment was known of, reservoir and dam construction or

dredging received first mention.

It could be argued that, despite respondents being counselled
by the interviewers that the perceived effectiveness of an adjustment
was not to be a consideration, this factor would bias response, such
that, if an adjustment was considered ineffective it was not mentioned
as a measure to reduce flood damage. This bias only appears to have been
operative in the case of dredging channel improvement, and reservoir
and dam construction where those who perceived the adjustment ranked it
significantly higher in effectiveness than those who did not mention
it (see for example Table 6.3). Further evidence for this bias is
provided by a comparison of knowledge of various adjustments and the
source of flooding. Dredging and channel improvement, two measures
particularly related to mitigation of creek flooding were reported by
a significantly greater proportion of those flooded from a creek, while
reservoirs and dam construction, more asscciated with river flood control,
were reported by a significantly greater proportion of those flooded
from the river (Table 6.4). In each case the relationship was significant
bevond the 0.001 probability level. These three were the only adjustments

related to flood type in this manner.

Though Civil Defence work ranked fourth in frequency of mention
(Table 6.1), considering the large role it played during and after the
January flood, only a small proportion of respondents (9.6%) mentioned
knowing of it. Again, some explanation for this may be found in the image

people have of Civil Defence as an emergency evacuation and rescue service



TABLE 6.3: Perception of Dredging as a Public Adjustment

x Effectiveness Ranking+

Effectiveness Ranking

89

Adjustment Definitely Probably Pogsibly Uncertain Reject ROW
Eiceived Effective Effective Effective TOTAL
P 1 2 3 4 5
145 96 69 54 84 —
No (32.4) (21.4) (15.4) (12.1) (18.8) o7y
[77.5] [74.4] (76,71 [93.1] [93.3] ’
42 33 21 4 6 o
Yes (39.6) (31.1) (19.8) (3.8) (5.7 g 1
[22.5] [25.6] [23.3] [6.9] [6.7] i
COLUMN 187 129 90 58 90 554
TOTAL 33.8 23.53 16.2 10.5 16.2  100.0
X2 = 20.48 p < 0,001 f = 554
df &
.+_

Q.35. Do you know of anything being done to reduce flood damage?
How would vou rank the effectiveness of each of these?

+
TABLE 6.4: Knowledge of Selected Adjustments
by Flood Source

% Stating Knowledge
by Flood Source

Adjustment
River (n=350) Creek (n=297)
Dredging 11.7 £41) 232 {(B3)
Channel improvement 2.9 (10) 13.1 (3%)
Reservoir anq dam 41.7 (146) 25.9  (77)
construction

+Q.35. Do you know of anything being done to reduce

flood damage?
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'once the damage has been done', rather than a measure to minimize the

effect of disaster on the community, though it fills both roles.

6.2 Evaluation of Public Adjustments

6.2.1 Effectiveness ranking

The perceived effectiveness ranking of each of the public adjustments
mentioned is set out in Table 6.5. Paradoxically, the measure perceived
as the most effective was Civil Defence. The role played by this mainly
voluntary organization was generally highly praised by respondents. The
relatively high evaluation of this measure, as opposed to technological
adjustments designed to reduce flooding as such, would seem to indicate
respondents were giving a retrospective evaluation of the effectiveness

of this organization in fulfilling its particular role.

The opposite appears true for zoning regulations, the adjustment
deemed 'definitely effective' by the second largest number of respondents.
Here the main comment was that regulations were very effective where
they had been put into effect, but that stronger regulations needed to
be formulated and the area where restrictions were in force needed to be

1 ; . ;
extended. Many respondents saw zoning as the ultimate means of solving

the problem of flood losses,

Under the City of Brisbane Town Planning Act, 1964-1971 and the City

of Brisbane Ordinances, 1972, Chapter 8, Part 8, the Brisbanme City
Council has the power to require information on drainage and flood
levels to be supplied where land is proposed for subdivision, and to
declare Drainage Problem Areas. In the latter, filling may be required
before permission for residential development is granted. However the
Council is reluctant to do so after development has taken place and
there is no check required on the consequences of such filling for other
areas or on private managers filling their own property. Further,
building applications are at present being approved with the
specification of a minimum floor level for any habitable area as a
recommendation only, not a requirement (see Appendix 3).
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Technological adjustments including channel improvement, reservoir
and dam construction, and dredging were perceived to be the next most
effective measures. Following on from the earlier finding of a significant
relation between knowledge of these adjustments and source of flooding
(Table 6.4), tests were carried out to see whether a relationship also
existed between flood source and the effectiveness ranking. As before,
source of flooding was found to have a significant effect, with those
flooded from a creek ranking channel improvement and dredging higher in
effectiveness and those flooded from the river giving reservoir and dam

construction a higher effectiveness ranking.

Erosion contrel work gained the lowest effectiveness score. It was
also the adjustment about which most uncertainty was shown, an indication
of respondents' general lack of knowledge about the role of this adjustment

in flood mitigation.

The highest rejection score was recorded for levees, flood gates
and storm channels. A partial explanation for this may be found in the
comment by some respondents that they were flooded by a backup of water
in storm channels and also suffered subsequent minor flooding as a result
of debris clogging storm drains, thus preventing the run-off of water.

In general, levees did not bring the same degree of criticism and a number
of respondents commented that they would have ranked levees higher had

they been listed separately.

6.2.2 Adoption ranking

In order to identify the theoretical range of public adjustments
perceived, respondents were asked to suggest ways in which they would reduce
flood damage given a position of 'strong authority', that is putting
themselves in a position to propose and implement public policies

(Question 37). The range of adjustments perceived is shown in Table 6.6.

Flood source x dredging def L 38.45 p < 0.001 n=554
x channel improvement def 4= 17:97 p < 0,002 n=519

X reservoir & dam construction def o 18.24 p < 0.002 n=572
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*
TABLE 6.6: Public Adjustments Respondents Would Adopt

Respondents Rank by
Adjustment No % of Frequency
) Total of Mention
Dredging 149 23.0 2
Channel improvement 81 12.5 6
Levees, flood gates &
storm channels 21 Fad 8
Reservoir & dam construction {4 17.2 5
Limit, control or hibit
S N e 133 20.6 3
building in flood zone
Provide flo?d information 113 17.5 4
to public
Install better wa?ning 158 24 4 1
system & evacuation plan
Establish permanent relief 56 8.7 7
fund
Provide flood insurance L6 7.1 g
scheme
Establish expert investigation 24 3.4 10
and mitigation control body
Stop reclamation & infilling 12 1.9 Il
Improve drainage 12 1:5 il
Establish emergenFy services, 12 1.9 11
centres & communications
Proper administration of dam 8 1.2 15
Others 12 1:8
* i
Q.37. Given a position of 'strong authority' what would you have done

about the flood situation?

The major concern was with immediate emergency measures. Just

under a quarter (24.4%) said they would install a better warning system

and evacuation plan which they thought were lacking in the 1974 flood.

This was followed by dredging, mentioned by 23% of respondents and

zoning regulations third (20.67%).

Providing flood informatiom to the

public and reservoir and dam construction were each mentioned by

approximately a sixth of all respondents.
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Other measures suggested by respondents included a permanent
relief fund, a flood insurance scheme, levees and a central flood
investigation and mitigation control body. Adjustments which received
minor attention were a cessation of reclamation and infilling, improved
drainage, the establishment of emergency service and communications
centres, and proper administration of dams in the catchment. Erosion

control was suggested by only one respondent.

Again, while the overall theoretical range of adjustments perceived
by all respondents is relatively broad, the range of choice perceived
by the individual is more restricted, for example less than 20% of
respondents mentioned more than two adjustments (Table 6.7). It is felt
that this figure would have been lower still if respondents had not

earlier been asked to rank a number of adjustments for effectiveness.

TABLE 6.7: Number of Adjustments Suggested for

.
Adoption by Respondents>

Respondents

No. of Adjustments+ No. %

0 199 30.8

1 203 31.4

2 121 i

3 o 8.0

4 35 5.4

5 or more 37 LT

TOTAL 647 100.0
+Mean = 1.5 Mode = 1.00

*
Q.37. Given a position of 'strong authority' what

would you have done about the flood situation?
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When respondents were asked to rank each adjustment on a five-
point adoption scale, results confirmed the earlier concern with
information, warning and evacuation measures (Table 6.8). Provision of
flood information to the public and installation of a better warning
system and evacuation plan were the most frequently mentioned for
definite adoption. Zoning regulations to restrict building in the flood
zone maintained third position, an indication that flood-plain occupants
would be willing te accept this measure despite City Council concern to

the contrary.

Though a flood insurance scheme and permanent relief fund were
each initially mentioned by less than ten percent of all respondents
(Table 6.6), approximately 80 percent of respondents ranking these
adjustments for adoption gave them a positive score (that is, 'possibly',

'probably' or 'definitely' adopt ranking).

Overall, technical adjustments such as dredging, channel
improvement, levees, flood gates and storm channelgs ranked lowest for
adoption. The only exception was reservoir and dam construction. Here
the proportion of adopters was approximately equal to that for zoning
regulations, though the general level of the ranking was lower. As was
the case in effectiveness ranking, levees, flood gates and storm channels
received the highest rejection score though they would still be adopted

by the majority.

Comparing respondents' effectiveness and adoption rankings (Tables
6.5 and 6.6), there appears to be a high level of consistency in the
relative ordering of adjustments that appear in both. Informational,
warning and emergency services head the list followed by zoning reg ‘'ations,

then technical measures. A number of writers, among them Heron (197.2),
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Hewitt and Burton (1971), and White et al. (1958), speak of the
confidence inspired in hazard zone occupants by technical adjustments.
Here it appears that given adequate warning, respondents place more value
on their own ability to instigate damage reducing measures than on the

effectiveness of technical adjustments.

This would particularly appear to be true in the light of the
measure most frequently mentioned for adoption, the provision of flood
information to the public (Table 6.8). This item was not mentioned on
the list of those measures known to exist (Table 6.1). Access to
information on previous flood levels did exist at the time of the January
flood and subsequent newspaper and symposia reports, for example the
Australian Institute of Engineers symposium (1974), have included
information on flood levels, public and private adjustments etc. However,
respondents clearly felt insufficient information was available to them
at the time of the interview, that is at least six months after the
January flood. In this regard their perception of the need for action
corresponds with that of a number of workers in the field (White, 1960;
Ericksen, 1967 and 1971) who give provision of information to the public
a high priority. Recommendations from the Symposium on Natural Hazards
in Australia (1976) include one for the diffusion of simple brochures
("How to cope with hazard X") to all households together with educational
programmes which it is suggested should be renewed sufficiently often to
maintain public awareness of the risk in their particular localities.
Some remedy has been effected in that brochures have been produced and
distributed by the State Disaster Relief Organization (no date) and
jointly by the Natural Disasters Organization, State Emergency Service
and Bureau of Meteorology (no date). A series of 18 1:10000 flood maps

of the Brisbane and Ipswich areas (Queensland Survevor General's
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Department, 1976) have also been made available for purchase by the
public. On the reverse of each map are instructions to residents

on how to act when floodwaters reach their properties, what information
will be broadcast and what steps the State Emergency Service will take.
But the effect of these measures is yet to be tested. As Burton and
Kates (1964, p.440) point out, "to expect radical changes in the
pattern of human adjustments to floods simply by providing detailed and

precise flood hazard information is unduly optimistic."

6.3 Perceived Government Role in Flood Mitigation

Three main questions were posed to determine respondents'
perception of the role of government authorities in flood mitigation.
These related to

(1) who respondents considered responsible for providing

flood information in their locality (Question 32):

(2) who should be responsible for action to reduce flood
losses given people were adequately informed of flood
possibilities and the extent of likely damage

(Question 34);:

and (3) what action, if any, respondents thought the government

could take to reduce flood damages (Question 36).

6.3.1 Responsibility for flood information

By far the authority perceived to be the most responsible for
providing flood information was the Brisbane City Council (BCC) (Table 6.9).
Over 40 percent of the respondents in the sample saw the BCC as wholly
responsible for this task, while approximately another 1l percent saw
it as the joint task of the BCC and either the State Government or the
real estate agent. A further 10 percent saw it as the State Government's

responsibility alone while just over 15 percent felt it was up to the
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TABLE 6.9: Source Perceived Responsgible for Providing

Flood Informat:i_cm+

Respondents

Source No. %
State Government 65 10,1

Brisbane City Council 271 41.9 58.8

State Govt. & BCC#* 44 6.8
Land Developer 26 4.0
Real Estate Agent 101 15.6
Person selling 28 4.3
Person buying 45 7.0
BCC & Real Estate Agent?* 26 4.0
Other 18 2.8
Don't know/Not stated 23 3.6
TOTAL 647 100.0

*
Respondents in these categories were unable to distinguish

between the two sources and saw both sources as equally
or jointly responsible,
* Q.32 Who do you think should be the most responsible for

providing residents with information about whether
their land is subject to flooding?

real estate agent to inform potential buvers, A small percentage (4.3%)
saw it as the task of the individual person selling the property, though
more (7.0%) felt it was up to the person buying to find out for himself.

Others mentioned included the police department and the Civil Defence.

From this breakdown, it can be seen that most respondents feel it
to be the responsibility of some governmental authority, mainly at the
local level, to provide flood information. Those nominating real estate
agents felt there should be laws binding them with this responsibilirty,

so once again this would reflect some government initiative.



100

6.3.2 Responsibility for mitigation

Given that people were adequately informed about flood
possibilities and the extent of likely damage, almost half of those
questioned saw the onus to be on the individual to effect action to

reduce flood losses (Table 6.10). This supports the conclusion earlier

TABLE 6.10: Perceived Responsibility for Mitigation+
Respondents
Body No. %
Individual 322 49.8
State Government 97 15.0
Brisbane City Council (BCC) 89 13.8 35.5
BCC & State Govt.* 43 6.7
State Govt. & Individual#® 8 1.2
Tnsurance 7 L.1
Individual, State Govt. & 9 0.3
BCC*
Other 34 5.3
Don't know/Not stated 45 7.0
- TOTAL 647 100.0

* Respondents in these categories saw each one as of
equal importance,

¥ Q.34. Given that people were adequately informed
about flood possibilities and the extent of
likely damage, on whom do you think most
responsibility rests for action that would
reduce flood losses?

regarding the importance of the provision of flood information and its
positive effect on the confidence of respondents in their ability to
implement damage reducing measures (Section 6.2.2). Of course, this is
not to imply that respondents do not desire government action to be taken
simul taneously. Further, the impression was gained during the interviews

that a number of respondents were excluding those already living in flood
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prone areas and were basing their response on the premise that if a
person moved into an area that had been flooded knowing the risk, then
that individual should be responsible for his or her own protection.
The exclusion of present occupants seemed to be based on the reasoning
that they were not aware of the flood risk before the January flood.
Therefore it was not their 'fault' they were in the situation and they

should not therefore be expected to bear the responsibility for mitigation.

Approximately one~third saw it as the responsibility of the State
Government, the BCC or a combination of the two to institute mitigation
work. Whereas more people saw the provision of flood information to be
the responsibility of the BCC (Table 6.9), here the response was almost
equally divided between the two with a slightly larger number nominating
the State Government. This may denote the greater perceived capacity of
the State Government to deal with flood mitigation work, having more
authority, finance and resources at its command. For those nominating

the BCC, the same reason may be presumed to underlie their choice.

6.3.3 Desired government action

Over three-quarters of those sampled thought some government

action was possible (Table 6.11). Given the response in the previous

TAELE 6.11: Perceived Need for Government Action+
Government Benporslente
action needed No. %
Yes 498 73,0
No 72 i B
Don't know 77 11 =8
TOTAL 647 100.0
T

Q.36. Is there anything the government can do to
prevent or reduce damages from floods?
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section, it follows that respondents hold a separate view of the
actions that an individual can take and those that should and must of
necessity be carried out at the community level. This is supported by
a check of the government actions sought (Table 6.12), The three most
frequently sought adjustments in descending order were dredging,
reservoir and dam construction, and zoning regulations, all needing
implementation at least at the community level, Only after these came
the provision of flood information to the public and more efficient
evacuation and flood emergency services, the two adjustments most
respondents said they would implement themselves given the authority

and in which they could play a role.

6.4 Range of Practical Alternatives for Private Adjustments

Private adjustments range from elementary-standby preparations
to relocation with corresponding variations in effectiveness and cost.
In almost all instances, the practical range of adjustments is more
limited than the theoretical range while the perceived range of practical
alternatives may be even further limited. Here, the patterns and types

of adjustments adopted will be considered.

6.4.1 Private adjustments at the time of the flood

Actions taken by respondents in the January flood are summarized
in Table 6.13. From this table, it can be seen that the most common
adjustment was the elevation or emoval of possessions, adopted by 75.9
percent of all respondents. However, the degree of adoption in this
category varied from a hasty last minute attempt to railse or remove
pbssessions to the total removal of all goods accomplished by five
respondents, and three going so far as the removal of fittings, including

doors, carpets etc. A further 35 said they knew of this alternative but
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TABLE 6.12: Government Action Sought

Frequency i LetsF 2nd#%
Action of mencion Preference Preference
No. A At At
Dredging 207 32.0 B2 ¥ 14.9
Channel improvement 122 18.9 3.l W
tes &
Levees, flood gates 97 15.0 5.5 11.0
storm channels
Reservoir % dam 191  29.5 ¢ A 14.0
constructilion
Limit, control or prohibit : i
building in flood zone 8L 2849 Al L8
Provide flood information 121 18.7 - 6.6

to public

Prepare or plan (more)
efficient evacuation & 103 15.9 Tl 5.3
flood emergency services

Erect flood height &

warning signs Bl 2 Leb el
e T v me  me  ud
Provide-government sponsored 64 9.9 1.4 2.6
fleod insurance
Erosion control work 21 Sl 1.4 3.1
Proper administration of dam 4 0.6 0.2 0.4
Expert investigation 16 23 2.4 0.4
Finance mitigation 9 1.4 148 0.9
Com?ensation for private 10 1.5 1.2 0.9
adjustments
Drainage improvement 26 4.0 I Lenil
OCther - specified 28 3 4.3 L3
- unspecified 15 243 i | -

#n =488 i n= 228

+
Q.36A. Is there anything the government can do to prevent or reduce
damages from floods?
dek
Q.36B What would be your preference for the government to place greatest
emphasis on in the next few years?
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did not have time to act, though generally few respondents knew of any
adjustments other than those actually implemented (see column 2,

Table 6.13).

Failure to act also resulted from a lack of perceived need to do
so until too late. Table 6.14 clearly shows the extent of respondents
inability to perceive the threat of flood waters entering their dwelling

until the event. The inaccuracy of respondents' perception in these

TABLE 6.14: Perception of Immediate Flood Threat+

Respondents

Perceived threat No. *
Yes 65 10.0
No 320 49.5
Uncertain 19 2.5
Not applicable 243 36.0
TOTAL 647 100,0

+Q.l?. Did you ever really think you were going to be

flooded before the water came into your home?

instances can be gauged more closely through a comparison of actions

taken in January and the degree of flooding experienced (Table 6.15).

More than one—-fifth (21.1%) of those whose dwelling was totally submerged
took ne action to prevent or reduce losses while approximately one-seventh
(14.0%) of those who experienced partial flooding of their dwelling
similarly took no action. The higher action rate for the latter group

may be linked with the greater flood knowledge and experience of this
group (see Table 6.16). A direct link was also found between knowledge-
experience and action, the proportion of those making some adjustments

generally increasing as knowledge and experience increased (Table 6.177.



TABLE 6.15:

Private Adjustments made during January

*
Flood x Degree of Flooding+

Degree of flooding

106

Dwelling Dwelling ;
’ Yard only ROW
No, of adjustments aFfunoad partly fully TOTAL
submerged submerged
53 36 24 113
None (46.9) (31.:%) (21.2) 18.6
[22.5] [14.0] [21.1] '
183 222 90 495
One or more (37.0) (44.8) (18.2) 814
[77.5] [86.0] [78.9] )
COLUMN 236 258 114 608
TOTAL 38.8 42 .4 18.8 100.0
x2 = 6.46 p < 0.04 n = 608
af 2
*
Q.39. When the January flood came, what action did you take to prevent
or reduce damages?
+Q.1. To what depth did the January flood waters enter your home?
® 4
TABLE 6.16: Knowledge-Experience Scale x Degree of Flooding
Degree of flooding
Yard only Dwiiiing Dﬁiiilng ROW
Information affected P Y M TOTAL
submerged submerged
119 136 76
331
e (30,0 ik 1 ke2.0) 51.7
pREe [49.0] [50.0] [60.8) '
49 87 36
e 53, (28.5) (50.6) (20.9) il
no experience (20.2] (32.0] (28.8] "
21 10 8 39
One onsite experience (53.8) (25.6) {20.5) 6.1
[8.6] B A [6.4] i
2 or more experiences = oy . 98
et (55.1) (39.8) {5l &4
[22.2] [14.3] [4.0] '
COLUMN 243 272 125 640
TOTAL 38.0 42.5 19.5 100.0
def = 32-80 p < 0,001 n = 640

% Calculated from response

to Q.7 and Q.8.

* !
Q.1. To what depth did the January flood waters enter your home?
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*
TABLE 6.17: Private Adjustments made during Januvary Fiood

o
% Knowledge-Experience Scale

Information

No. of ﬁodKnow- Knowledge, i . 2 or @ore ROW
Adiustments e ge? no no. ne 0Q51te experlgnces TOTAL
B experience experlence experience onsite
76 24 2 12 114
None (66.7) i R (1.8} (10.5) 18.5
[24.1] 4657 19,13 L2 5) ’
239 141 37 84 501
One or more ChT ) (28 .1} (7.5) (16.8) 1.5
[75.9) [85.5] [94.9] [87.5] ’
COLUMN 215 165 39 96 615
TOTAL Al 26.8 6.3 15.6 100.0
x2 = 15,22 p < 0.002 n = 615
df 3

*
Q.39. When the January flood came, what action did you take to prevent

or reduce damage?

+
Calculated from response to Q.7 and Q.8.

Two reasons may be postulated for the decrease in the proportion
of those with two or more experiences onsite taking action. Firstly,
it may be a reflection of the experience being less recent and therefore
less effective (see Section 5.3.1), or, more probably, it may reflect
the "prison" effect of experience as Kates (1962, p.132) terms it. 1In
the present case it is probable that the experiencing of several minor
floods where the degree of damage did not warrant action has led to the

development of complacency.

The effect of the January flood experience on knowledge of
adjustments can be seen by comparing columns one and three of Table 6.13.
Still the most popular alternative should another flood occur was the
elevation or removal of possessions. Of the 189 respondents who would

take this action, 134 said they would remove all goods. Given cnly five
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respondents were able to accomplish this in the January flood, the
response here would seem to imply a confidence on the part of the
respondents in their ability to act which mav or may not be backed

by preparation. Eighty-one respondents (12.5%) explicitly stated they
would be more prepared or move earlier. Less than two percent of

respondents would take no action by choice in the next flood.

Making the next flood more knowable by placing it in the specifie
context of '"this summer",1 had the effect of polarizing responses
(Table 6.13, column 4). The majority of respondents (63.1%) would take
no immediate action while just over one-fifth (22.1%) would make standby
preparations. At the other extreme, 34 respondents (5.37%) said they
would move if a warning was given that a flood was coming this summer.
Few respondents would take the opportunity to implement flood proofing
or other more permanent damage reducing measures. Clearly, response to
this question would depend greatly on the credibility and significance
the respondent attached to it. TIn the first instance, insufficient
conviction that a flood would occur or the discounting of such a
possibility would most probably result in no action being mentioned.
Similarly, a number of respondents may feel action was unwarranted in
the light of previous experience. The time interval (see fn. 1) could
be a third factor contributing to respondents' inaction. With regard
to major adjustments, it is likely that those able and most motivated
to implement them had already done so at the time of the interview.

Given the cost invelved, relocation was seen as a more effective action.

For the majoritv of respondents this would put the impending flood
approximately two to four months in the future. This time variation
was not found to have any significant effect on response.
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Many respondents expressed the desire to move, but feasibility limited

the number choosing this adjustment as a serious alternative.

6.4.2 Private adjustments adopted since the January flood

Nearly four-fifths of all respondents (504) had taken no action

since the flood to avert or reduce future damage (Table 6,18). If those

TABLE 6.18: Private Action or Adjustments Adopted

i
Since January Flood

Respondents
Adjustment No. Z*
Volunteer work 8 1
Civil Defence work Z 0.3
Discussion/agitation at meeting 36 5.6
Insurance 2 1.4
Standby preparations 17 2.6
Improved drainage 8 Lal
Flood proofing measures
(including special building 50 dad
materials)
Elevate house 19 2.9
Restump 9 1.4
Other Z1 3.3
None 504 #1.4
*n= 647

Q.40. Have you done anvthing since the flood about averting the
danger or reducing the damage by flooding?

in the first three categories, that is those whose actions are not

directly related to damage reduction on their own property are included,
' T — . "

this number is increased to 528 (81.6%). Considering only 121

respondents (18.7%) suffered no direct loss of property and therefore

Note some respondents have taken more than one action, so this figure
is not directly calculable from the table.
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had little to gain in material terms from implementing adjustments,

the number adopting adjustments would appear to be low. While a
significant relationship existed between losses suffered and adoption
of adjustments, such that increased losses corresponded to a greater
adoption rate (Table 6.19), the implication remains that nearly 60
percent are willing to accept the risk and bear the loss. However, the
decision to adopt adjustments is not a simple outcome of the amount of
loss. A number of factors affecting both the decision to seek and to

adopt adjustments will be discussed more fully in following sections.

The most frequently made adjustment was flood proofing (Table 6.18).
This included a variety of measures including the use of building
material resistent or impervious to water damage in walls, cupboards
etc., bricking up openings and the installation of easily removable
fittings. Nineteen respondents (2.9%) had raised or were in the process
of elevating their dwelling. The relatively small adoption rate for
this adjustment and also for fleood insurance may be attributed in part

to the greater expense incurred in their adoption.

Given that 22,17 of respondents had previously stated that they
would implement standby preparations if warned of an impending flood,
the number of respondents who had adopted this adjustment also seems
low. This may be taken as an indication that, in the majority of cases,
for standby preparations to be implemented, the flood threat has to be
perceived as imminent,

6.4.3 Adoption of adjustments for a one in ten
vear flood frequency

Speaking about prospective purchasers of property near the
Brisbane River, Cossins in Australian Institute of Engineers (1974, p.l44)

notes "advice on the probability of flooding to different le els was
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TABLE 6.19: Private Adjustment Type Adopted since
¥ ¥
January Flood = Losses in J:alr‘n.la'ry-r
Adjustment Type
dlnEsEE None Minor Major ROW
(1&2) (3,445) TOTAL
112 6 3
5 0 (92.6) (5.0) (2.5) e
[23.9] [10.7] F 2.7 o
86 8 14 v
[19.0] [14.3] (727 :
44 7 8 -
$ 501 - 1000 (74.6) (11.9) (13.6) ; '
[(9.4] [12.5] [9.8] '
£2 6 8 &
$ 1001 - 2000 (75.0) (10.7) (14.3) 3.
[9.0] [10.7] [9.8] ’
67 7 16 5
$ 2001 - 4000 (74.4) (7.8) (17.8) 14.8
[14.3] [12.5] [19.5]) :
56 6 10 2
$ 4001 - 6000 (77.8) (8.3) (13.9) 1.8
[ 110G ] [10.7] [12.2) o
59 16 23 48
> $6001 (60.2) (16.3) 25,53 S5 §
[12.6] [28.6] [28.0] '
. 469 56 82 607
COLUMN TOTAL 77.3 9.2 13,5 100.0
x° = 36.15 p < 0.001 n = 607
df 12

¥

Q.40. (as for Table 6.18)

Q.50. With regard to this property, what would vou estimate
the value of your damages at?

# For fuller breakdown of losses, the percentage of losses covered
by relief aid and the amount spent on private adjustments adopted

since January, see Appendix 2.



received as 'bad' news and it was always clear from the tenor of
conversation that most people quickly convinced themselves that a one

in ten risk of flooding would be personally acceptable." It would appear
from Table 6,20 that in the present study, the majority of respondents

are unwilling to accept the risk of a one in ten vear flood.

The adjustment with the highest adoption score and also the
lowest rejection rate was relocation. Given a one in ten year flood
probability approximately half of those sampled would 'definitely adopt'
this alternative. The second most popular adjustment was to make private
evacuation plans. Approximately 40 percent of all respondents would
'definitely adopt' this action, though an almost equal number of respondents
would reject it. Presumably, most of the latter would come from those
opting to relocate, therefore having no reason to make evacuation plans.
Though ranking third in frequency of mention for 'definite adoption',
loss bearing was rejected by over half of all respondents. WNinety percent
of those who would adopt this alternative stated they would also adopt
other adjustments, in particular making their own evacuation plans.
The remaining three major adjustments, relating to flood proofing,
structural changes and insurance, were the least likely to be adopted.
As previously noted, the high rejection for flood insurance may in part
be attributed to the high premium rates incurred, and it would appear
that respondents are even less willing to make alterations which may

involve substantial cost and effort while providing uncertain pretection.

6.5 Summary

While the overall range of public adjustments known of was
relatively broad, individual respondents' knowledge was much more

restricted, nearly half not knowing of any existing public adjustments.
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Measures most commonly mentioned included reservoir and dam con-
struction and dredging. Generally, however, technical adjustments
were ranked below warning and emergency services (Civil Defence) and

zoning regulations in terms of effectiveness.

When asked what public adjustments they would adopt, given the
power, the one most respondents would 'definitely adopt was provision
of flood information to the publiec, followed by warning, evacuation
and zoning measures. Here, respondents' perception of the need for the
provision of information corresponds with that of a number of workers

in the field. Technical adjustments were the least favoured for adoption,

In the main, the provision of flood information to the public was
seen as the responsibility of the Brisbane City Council (BCC) or the
BCC in conjunction with the State Government or real estate agent. Less
than one-tenth saw the onus as on the potential buyer to obtain
information, If an individual had adequate knowledge, however, almost
half of those surveved saw it as the responsibility of that individual
to implement flood protection measures, This emphasizes the need for
the provision of flood information, not only to evercome the lack
perceived by respondents, but also to provide a better basis for the
adjustment decisions of flood-plain residents. Some remedy has been
effected in the form of brochures distributed by State and federal
bodies, but their effect is yet to be tested. Still, over one-third
felt it was the responsibility of the State Government, the BCC or both
to provide protection. This may reflect the greater perceived capacity

of these authorities to implement mitigation work.

More than three-quarters of all respondents felt some government

action was possible., The most frequently sought adjustments were



technical ones, followed by zoning regulations, all of which require
action at the community level, Less frequently sought were the
provision of flood information, evacuation and EmeTrgency measures

which the individual could personally adopt., In the light of
respondents’ earlier adoption ranking placing information and warning
first, it would appear that respondents hold a separate view of the
actions that an individual can take; for example, obtaining information
and preparing evacuation plans, and those that should and must of
necessity be carried out at the community level; for example, techniecal

measures.

In the private sector, the most common adjustment at the time
of the flood was the elevation or removal of possessions. Within this
category there existed a wide range of actions reflecting the time
available, and depending on the perceived need to act and the accuracy

of that perception.

Experience in the January flood does not appear to have led to an
increase in knowledge of possible adjustments. The majority of
respondents would still rely on elevation or removal of possessions,

though the emphasis would be more on removal next time,

In making the flood knowable by asking respondents what they would
do if they could expect a flood "this summer", the majority stated they
would take no immediate action while, at the other extreme, just over
five percent stated they would relocate. Few would take the opportunity
to implement flood proofing or more permanent damage reducing measures

onsite,

Nearly four-fifths of all respondents have made no adjustments

since the flood. Eliminating those who suffered no direct losses in
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January and therefore would have little to gain from adopting adjustments,
it would appear that nearly 60 percent of respondents are still willing

to accept the risk of bearing losses.

The most frequently adopted adjustment was flood proofing which
included a variety of measures ranging from special choice of building
materials to bricking up openings below expected flood level. Less than
three percent had elevated their dwelling and only nine had taken out
flood insurance, a reflection in part of the expense involved. Standby
preparations had been adopted by only 17 respondents. In the light of
previous responses this also would appear low but may be taken as an
indication that, in the majority of cases, for standby preparations to

be implemented, the flood has to be perceived as an imminent threat,

When the hypothetical situation of a flood probability of once
in every ten years was set, just over half of all respondents expressed
their unwillingness to accept loss bearing as an alternative, while 90
percent of those whe would expressed the intention of also adopting other
measures, particularly the making of their own evacuation plans.
Approximately half of those questioned would definitely relocate. Flood
proofing, structural changes and flood insurance recorded the lowest

adoption score and the highest rejection.

It would appear from the above that the range of practical
alternatives perceived by the individual flood-plain manager is limited,
most placing their reliance on "last minute' emergency measures such as
the elevation or removal of possessions. Less than one-eighth have
implemented any long term protection measures. Given the threat of
future flooding most would choose to bear the loss or relocate rather
than outlay what could amount to considerable expense on adjustments

with uncertain return in protection,



CHAPTER 7

FACTORS AFFECTING CHOICE OF ADJUSTMENT
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The intention in this chapter is to look into those factors
which affect the decisicon to adopt adjustments and evaluation of the
outcome. It has already been seen that perception of the hazard and
awareness of adjustments varies greatly within the study area. Here,
the third stage of the decision process, evaluation of adjustments is
examined in the light of these factors. A simple analysis of the
relationship between preparedness and various adjustment measures is
also undertaken. Finally, a closer examination is made of one

particular adjustment, relocation.

7.1 Perception of the Hazard and Personal Experience

It was noted earlier (Section 2.3.2) that before any process
of adjustment can be effected, the flood event must be perceived as
sufficiently threatening by the resource manager to warrant action.
It was suggested that this threshold, below which a respondent neither
seeks nor evaluates adjustments is a function in part of the respondent's

perception of the natural event and his or her personal experience.

7.1.1 Hazard evaluation

From an examination of the role of perception of the hazard in
the choice of adjustment, it appears in this study that awareness and
evaluation of public adjustments are not affected by this measure. But
some association can be seen between hazard evaluation and private
adjustments. Four public adjustment measures were tested - knowledge
of public adjustments as evidenced by the number mentioned in response
to Question 35, the view respondents held of the need for flood control
plus the number of government actions sought (Question 36), and the
number of public adjustments respondents stated they would adopt

(Question 37). None were found to be significantly related to hazard

evaluation.
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When private adjustments were considered a significant
relationship was established between the decision to adopt private

adjustments and hazard evaluation (Table 7.1), However, it was

*
TABLE 7.1: Hazard Evaluation x Private Adjustment

o
Adoption since January

Hazard Evaluation

Not at

Adoption all Minor Average Moderate Serious ngEL
1 2 3 4 &
No adjustments 42 L74 61 14 149 500

(8.4) (34.8) (12.2) (14.8) (29.8)

R (82,4] [83.7] [(74.4] [86.0]  [69.0] ksl
9 34 21 12 67
One or more 143
. (6.3) (23.8) (34.7) (8.4) (46.9)
AAIASUENtE DAE o e BE.ST (255 HAT 91.D) Bkl
COLTMN 51 208 82 86 216 643
TOTAL 7.9 32.3 12.8 13.4 33.6 100.0
X2 = 18.38 p < 0.001 n = 643
af 4
*
Q.29. On a five-point scale, how would you rank flooding as a
hazard to you?
.+_

Q.40. Have you done anything since the flood about averting the
danger or reducing the damage by flooding?

impossible given the small number of adopters (just over one-fifth

of all respondents) to test if a relationship existed between hazard
evaluation and the type of adjustment chosen beyond a simple division
between minor (standby preparations etc.) and major adjustments (flood
proofing measures and structural changes), Using this simple criteria,

no significant relationship was detected.

7.1.2 Future flood expectation

Using future flood expectation as a measure of respondents'

perception of the natural event, a higher level of correspondence was

found for both public and private adjustment measures. All but the
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first of the public adjustment measures listed above were significantly
related to future flood expectation. As would be expected, the majority
of respondents who saw no need for government action expressed a
negative future expectation (Table 7.2). With regard to the number of

government actions sought, those holding a positive expectation differed

%
TABLE 7.2: Future Flood Expectation x Perceived Need

.
for Government Action

Expectation
Govt. action Positive Negative Uncertain ROW TOTAL
needed
152 186 157 P~
Yes (30.7) (37.6) (31.7) 87 '3
[93.3] [83.4] [86.7] '
11 37 24 5
No (15.3) (51.4) (33.3) 44
[6.7] [16.6] [13.3] ’
N 163 223 181 567
GO trts “Fenak 28.7 39.3 31.9 100.0
%2 = 8.31 p < 0.02 n = 567

daf 2

x
Q.181 Do you think there will be another flood while you are
living here?

% ;
Q.36. 1Is there anything the government can do to prevent or reduce

damages from floods?

significantly from those in both the megative' and 'uncertair groups

(Table 7.3). The respective mean number of actions sought were 2.4
(positive expectation), 1.8 (negative) and 2.1 (uncertain). When
respondents were given power to act, a similar trend was evidenced

(Table 7.4). Here respondents with a positive expectation would
themselves be more likely to adopt a greater number of public adjustments
(mean number 1.8). The majority of those in the negative group would

adopt one adjustment or none at all (mean number 1.2). Those uncertain
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%
TABLE 7.3: Future Flood Expectation x Number of

; +
Government Actions Sought

Number of Actions

; 3 ROW
Expectation 0 & 4 T TOTAL
28 43 bt 65 180
Positive £15.46) (23.9) (24.4) (BB} 28.0
[18.5] [23.9] [35.5]1  [34.4] '
123 137 80 124 464
Others (26.5) s L 17 .2) (26.7) 720
[81.5] [76.1] [64.5] [65.6] :
L5] 180 124 189 644
GREGIRR TR 9.4 28.0 19.3 29.3 100. 0
2 = =
X“qf 3 15,58 p < 0.005 n = 644
%
Q.18. (as for Table 7.2) +Q,36. (as for Table 7.2)
k]
TABLE 7.4: Future Flood Expectation x Respondents'
Public Adjustment Adoption
Expectation
No. of Adjustments Positive Negative Uncertain ROW TOTAL
43 88 68 199
0 (21.6) (44.2) {34.2) 30.9
[23,9] [34.6] [32.4] )
55 89 512
1 {27.1) (43.8) -(29.1) 2235
[30.6] [3548] [28.1] ’
40 46 34
2 (33.3) €38.3) (28.3) iéaﬁ
[(22.2] [18.1] [Lbed] ’
42 31 49 123
3 or more (34.4) (25.4) (40.2) 18.9
[23.3] [12.2] [23.3] &
180 254 210 644
J
SR Sl 28.0 39.4 32.6 100.0
2 = - =
X 4f 6 18.01 D 0.006 n = 644

*
Q.18. Do you think there will be another flood while you are living
here?

+ . -y : y
Q.37. Given a position of "strong authority'" what would you have done

about the flood situation?
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of future flooding show a response pattern closer to the 'positive'
group with a mean of 1.6, and testing showed no significant difference

between these two groups.

The full set of private adjustments made by those in each

expectation group is shown in Table 7.5, while the relationship between

*
TABLE 7.5: Future Flood Expectation x Type of Private

Adjustment Adopted since January

Expectation
. Positive Negative Uncertain
SRR No. % No. % No. %
None 128 l.a 209 BZ.3 165 78.6
1. Civil Defence,
volunteer work 10 3.6 3 1.2 11 52
meetings
4z Stanqby preparations, 9 5.0 19 7 5 8 3.8
drainage, other
3. Insurance 0 0.0 5 2.0 3 1.4
4. Flood-proofing, 20 11.1 15 5.9 20 9.5
restumping
% Structura} changes 13 5 .9 3 1.2 3 1.4
to dwelling
TOTAL 180 100.0 254 100.0 210 100.0

¥

" Q.18. (as for Table 7.4)

+
Q.40. Have you done anything since the flood about averting the
danger or reducing the damage by flooding?

future flood expectation and adoption of private adjustments is set out
in Tables 7.6 and 7.7. Findings here support evidence in other studies
(Kates, 1962; Burton, Kates and Snead, 1969) where the frequency of
adoption of adjustments and the wvariation in adoption between individual
managers 1s strongly related to expectation of future flooding. Here,

the difference in adeption rate and type of adjustment chosen is most
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*
TABLE 7.6: Future Flood Expectation = Private Adjustment

: Z +
Adoption since January

Expectation

Adoption Positive  Negative Uncertain Row Total
128 209 165 502
No adjustments made (25,5) (41.6) (32.9) 78.0
[hsd] [82.3] [78.6] '
52 45 45
One or more 142
. (36.6) (31.7) (31.7)
adjustments made (28.9] (17.7] (21 .4] 220
180 254 210 644
CUliED Tkl 28.0 39.4 32.6 100.0
2 — —
X“af 2 7.72 p < 0.025 n 644

%
Q.18. Do you think there will be another flood while you are living

here?

- : ; .
Q.40. Have you done anything since the flood about averting the

danger or reducing the damage by flooding?

*
TABLE 7.7: Future Flcocod Expectation x Private Adjustment

+
Type Adopted since January

Adjustment Type#

E o N Minor Major ROW
xpectation one g - % L& 5 TOTAL
128 19 33 180
Positive E7L 1) (10.6) 8.5 41.5
[38.0) [41.3] [64.7] !
208 27 18 254
Negative (82.3) (10.6) s 585
[62.0)] [58.7] [35.3] i
337 46 51 434
L 77.6 10.6 11,8 100.0
2 - =
X"af 2 13,03 p < 0.005 n 434

%
Q.18. <(as for Table 7.6)

¥Q.40. (as for Table 7.6)

#For full set see Table 7.5.
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marked between the 'positive' and 'negative' expectation groups., As
would be expected, the group with the greatest proportion of adopters
is that expressing a positive future flood expectation. Nearly three-
fifths of the adopters in this group have made or are in the process of
making major adjustments including flood proofing or structural changes
to the dwelling. A smaller proportion of those in the negative group
have made adjustments and nearly half of these have been of a minor
nature. It is interesting to note that none of the eight respondents
who took out flood insurance after the flood expect future flooding
(three were uncertain and five held a negative expectation). GCiven the
existence of the required motivation as evidenced by the implementation
of other major adjustments, the absence of this adjustment among those
with a positive expectation may reflect its general unavailability to
those at greater risk. It may also reflect a distinction between
'active' and 'passive' adjustment measures, those with a positive
expectation being more inclined to take 'active' measures such as flood
proofing or structural changes designed to reduce losses at the source
rather than a 'passive' adjustment such as insurance. (Respondents'
family income was not significantly related to either future flood
expectation or private adjustment type adopted and therefore can be

ruled out as a factor.)

7.1.3 Magnitude of flooding and expected flood fregquency

Other variables in the perception of the hazard that may be
expected to bear on the choice of adjustment are expected flood
frequency and magnitude of flooding. Kates (1962) states that floods
need to be experienced not only in magnitude, but in frequency as well.
He links frequency with motivation to seek adjustment alternatives and

to the continuance of those already learned. Other studies, notably that
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of Burton, Kates and Snead (1969) rank hazard frequency along with
expectation of future flooding as major factors in the frequency of

adoption of adjustments and the variation in adoption between managers.

In the January flood the degree of flooding made no significant
difference to the type of action adopted at the time, conceivably
because the majority of residents were equally uncertain as to the
level flood waters would reach., A distinction can however be drawn
between magnitude classes in the type of adjustment made since the
January flood. No significant difference was found to exist between
those whose dwelling was partly flooded and those fully submerged, or
by the depth of flood water entering the dwelling. A difference, however,
appears to occur between respondents when flood waters entered the
living area of the dwelling. Table 7.8 shows the wvariation in private

adjustments adopted using the two divisions.

%
TABLE 7.8: Degree of Flooding x Private Adjustment

Tvpe Adopted since January+

Adjustment Type

Degree of flooding None Tlfog Eaéog ngEL
206 20 17 243
Yard only affected (84.8) (8.2) (7.0) 38.0
[41.3] [29. 8] [23.0] ’
. 293 47 57
Dwelling partly/fully (73.8) (11.8) (14.4) 397
submerged (58.7] (70.1] (77.0] 62.0
. 499 67 74 640
WL TRk 78.0 10.5 11.6 100.0
x2 & 11.27 p < 0.005 n = 640

df 2

*
Q.1. To what depth did the January flood water enter your home?

+
Q.40. Have you done anything since the flood about averting the

danger or reducing the damage by flooding?
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A similar division was found in the knowledge of public
adjustments respondents possessed. Those whose dwelling was partly
or fully submerged generally possessed knowledge of more public

adjustments (Table 7.9). However, testing failed to find any

4
TABLE 7.9: Degree of Flooding =x Number of Public

Adjustments Known of+

Number of Adjustments

0 1 2 3 ROW Mean
OoTr more TOTAL Number

Degree of flooding

124 77 22 20 )i
Yard only affected (5le0) (31.7) {(9.1) (8.2) 380 0.8
[42.0] [39.3] [30.1] [26.3] '
; 171 119 5% 56
2§eiiiig iigiii g (43.1) (30.0) (12.8) (14.1) ég?o L.
ey [58.0] [60.7] [69.9] [73.7] '
- 295 196 73 76 640
COLUMN TOTAL i1 3.6 1i.4 119 100.0
2 = =
X2gp 5 = 8.50 s 805 o = Bl

=
5 i £ (as for Table 7.8)

+Q.35_ Do you know of anything being done to reduce flood damage?

significant relationship between degree of flooding and the other public
adjustment measures. It would seem reasonable to expect that those
suffering a greater depth of inundation would desire more government
action (Question 36) and themselves implement a greater number of public
adjustments if given the power (Question 37). This was not found to be

the case.

One possible reason for the lack of association between magnitude
of flooding and these measures may be found in the relationship between

magnitude and experience. In the study area, frequency of experience
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varies inversely with magnitude. Those suffering the worst inundation
are flooded only infrequently while at the other end of the scale,
inundation may be minimal though more frequent, Thus frequency of
experience may be thought of as a compensating factor for severity of

flooding.

In the two instances where public adjustment measures were
related to expected flood frequency, the outcome may be attributed to
the degree of certainty inherent in responses. In the first case, those
who felt a flood could occur at any time differed significantly from
all other groups1 in the number of public adjustments known of (Table
7.10). The former's range of knowledge was smaller than that of the
other groups in keeping with Kates' findings (1962) where uncertainty
was equated with little variation among respondents.

%*
TABLE 7.10: Perceived Flood Frequency x Number of

Public Adjustments Known of+

Number of Adjustments

; a ROW Mean

Perceived frequency 0 1 2 A S TOAE Tt
18 24 6 1 49

Perhaps anytime (36.7) (£9.0) (12.2) {2 100) 7.6 1.25

[6.1] [12.1] [8.2] [1.3]

276 175 67 17

Other (46,4) (29.4) (11.3) (12.9) 3354 L63
[93.9] [87.9] [91.8] [98.7] '
294 199 73 78 644
LOLMH TCTAL 45,7 30.9 11.3  12.1 100.0
P s < =
X“4¢ 9 11.20 p g 0.02 n 644

L
Fi

Q.14. How often do you expect the people in this dwelling will be
directly affected by a flood?

+
Q.35. Do you know of anything being done to reduce flood damage?

No significant difference was found amongst these, that is 'don't know',
T
never/rarely' and those giving an estimate in years.
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A slightly different pattern was observed in the relationship
between expected frequency and the number of government actions sought
(Table 7.11). Again, the response of those who were of the opinion a
flood could be expected any time was relatively narrow (mean number
1.6) . But the response of those in the 'don't know' and Tnever/rarely'
groups was not significantly different from that of this group, while

all were significantly different from the group making an estimate,

%
TABLE 7.11: Perceived Flood Frequency x Number of

: G B
Government Actions Sought

Number of Actions

Perceived 0 1 o 3 or ROW Mean
frequency - more TOTAL Number
; 77 82 76 132
§§t1§Z§: (21.0) (22.3) (20.7)  (36.0) g??o 2.17
y [51.0] [45.8] [61.3] [69.5] '
74 97 48 58
Dther (26.7) (35.0) (17.3) (20.9) ig?o 1.73
[49.0] [54.2] [38.7] 130.5) '
T 151 179 124 190 644
CRALE TRl Ak 23.4  27.8  19.3 29.5  100.0
2 =3 -
X“qf 3 = 24 .36 p < 0.001 n = 644

*
Q.14. (as for Table 7.10)

+
Q.36. Is there anything the government can do to prevent or reduce
damages from floods?

The lower mean for those in the 'don't know' category may again be
equated with the effect of uncertainty, while those 'never' or 'rarely'
expecting another flood would have little reason to seek government

action.

The effect of perceived flood frequency can also be seen in the

adoption of private adjustments since January (Table 7.12). Agpain
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*
TARLE 7.12: Perceived Flood Frequency x Private

Adjustment Adopted since January+

Adoption
No Une or more ROW
Perceived Frequency Adjustments  Adjustments TOTAL
made made

Perha?s any time/ (7%62) (2763) 220
don't know (32.8] [42.6] 35
Estimate in years/ (8323) (198é) 409
never-rarely [6?:2] I57‘4] 65.0
488 141 629

MRS, T 77.6 234 100.0

Xédf g = 4.59 p < 0.05 n = 629

%
Q.14. (as for Table 7.10)

o ; ; 5 .
Q.40. Have vou done anvthing since the flood about averting

the danger or reducing the damage by flooding?

certainty appears to be the operative factor. Those uncertain of

flood frequency differ significantly from those making an estimate

or those who 'mever/rarely' expect a flood. The latter two may be
equated with certainty, either positive or negative. While this result
would be expected given that certainty in the present instance may be
equated with complacency, it should also be recognized that uncertainty
here reflects a more realistic appraisal of the situation, and one that

would rationally lead to higher motivation to adopt adjustments.

7.1.4 Personal experience

Personal experience onsite was found to significantly affect an
individual's private adjustment decision process, though the same was not
found to be true for any of the public adjustment measures tested. In
the January flood the percentage of those with no experience who tock no

action was double that of those with experience, while a greater
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proportion of the latter group instigated emergency actions such as

elevating or removing goods (Table 7.13). This supports the relationship

i
TABLE 7.13: Experience Onsite x Private Adjustments
Adopted in the January Flood+

Ad justment
Standby Elevation ROW
Experience None preparations or removal TdT
only of goods -
100
None (20.8) i . o
£ (1.3) (T7:3) 78.0
[87.7] [75.0] [7:5.:9] b
14 2 119 135
1 or more (10.4) (1.5) (88.1) 220
A2 [25.0] [24.1] )
., 114 8 493 615
COLUMY TOTAL 18.5 1.3 80.2 100.0
2 = —
X“qf 2 = 7+6% p < 0.025 n = 615

*
Q. 7. How many of these (i.e. floods) affected your present dwelling?

ks
Q.39. When the January flood came, what action did you take to
prevent or reduce damages?

found between onsite experience and the respondent's view of his state
of preparedness at the time of the January flood, those with experience,
in general, feeling they were better prepared (Table 7.14). An analysis
of the relationship between experience and respondents' present state of
preparedness reveals much less of a difference in preparedness between
the two groups, though those with experience are still better prepared
(Table 7.15). The lessening of the difference may be attributed to
respondents' sharing in the common pool of flood knowledge developed
after the January flood. This sharing may also contribute to the

similarity in private adjustment adoption.
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TABLE 7.14: x State of Preparedness
for January Flood+
Preparedness ranking
B . Not at . Very
Experience Poor Fair Good ROW
all well TOTAL
1 2 3 4 5
374 45 34 21 22 496
None (75.4) (9.1) 5.9 (4.2) (4.4) 8.5
[88.6] [70.3] [50.0] [53.8] [56.4] ’
48 19 34 18 17 136
1 or more (35.3) (14,0) (25,0) (13.2) A T 21.5
[11.4] [29:7] [50.0)] [46.,2] [43.6] )
COLUMN 422 64 68 39 39 632
TOTAL 66.8 18l 10.8 6.2 6.2 100.0
o & -
X“4f 4 86.17 p < 0.001 n 632
iy Q. 7. (as for Table 7,13)
N Q.12. How would you rank your preparedness for the January flood
on a five point scale?
TARLE 7.15: Experience Onsite x State of Present
+
Preparedness
Preparedness ranking
Not at ; Very
Experience all HoE fair Good well TE?:L
Al v 3 4 5
123 65 142 106 3 509
None (24.2) (12.8) (27.9} (20.8) {14.3) 78.8
[87.2] [73.9] [76.3] [80.3] [73.+7] :
18 23 44 26 26 137
1 or more 13,19 (16.8) (32, 1) (19.0) (19.0) 21.9
[12.8] [26.1] (23 7] [19.7] [26.3] :
COLUMN 141 88 186 132 99 646
TOTAL 218 13.6 28.8 20.4 15:3 100.0
- s =
X“4F & 9.65 p < 0,05 n = 646
%*
Q. 7. (as for Table 7.13)

+
Q.13. How would you rank vour present preparedness for a flood?
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Except in the case of structural changes and flood insurance,
little variation exists in the type of private adjustment adopted

since January for those with experience and those without (Table 7.16).

%
TABLE 7.16: Experience Onsite x Type of Private

-+
Adjustment Adopted since January

Experience
Adjustment None 1 or more
No. A No. A
None 400 78.4 104 7159
1. Ciwvil Defen?e, volunteer 19 3.7 5 3 6
work, meetings
Z StanQby preparations, 30 5 g 6 L&
drainage, other
3. Insurance 7 1.4 1 0.7
4. Flood-proofing, restumping 46 9.0 10 73
% Struct?ral changes to 8 1.6 11 8 0
dwelling
TOTAL 510 100.0 137 108.0
®
Q. 7. (as for Table 7.13)
£

Q.40, Have you done anything since the flood about averting the
danger or reducing the damage by flooding?

Only a slightly higher proportion of those with experience have adopted
any form of private adjustment while an approximately equal proportion

of each group have undertaken minor adjustment measures. The greater
proportion of those with previous flood experience onsite implementing
structural changes would seem a natural outcome of weighing the
cumulative cost of flood loss experienced against the cost involved in
making this adjustment. As with future flood expectation (Section 7.1.2)
the idea of 'active' wversus 'passive' adjustments could also be expected
to play a role here and could account for the disparity in the adoption
of insurance as an adjustment, But again, part of the difference may be

attributed to the difficulty of obtaining cover.
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Looking at emergency measures, White (1964) observed that those
most recently flooded perceived these more acutely. In the present
study, recency was not found to be a significant factor in the type
of adjustment made at the time of the January flood. Nor was it found

to be related to the number or type of adjustments made since the flood.

7.2 Evaluation of Preparedness

The term adjustment generally implies some physical action on
the part of the respondent. However, a respondent's mental attitude
to the flood hazard may be just as, if not more important, as it affects

his predisposition to seek, evaluate and adopt adjustments.

The change in a respondent's state of preparedness between the
time of the January flood and the interview was considered the most
appropriate as a measure of 'mental adjustment'. In the event, this
variable was not found to be significantly related to flood hazard
evaluation or expectation of future flooding but was related to
magnitude of flooding in January and the amount of onsite experience
(Tables 7.17 and 7.18). An explanation for this may be that the former
are attitudinal measures that change with time reflecting present
attitudes and situation. The latter, magnitude and experience, on the
other hand are fixed measures of which a respondent's change in

preparedness would be an outcome,

As a state of mind, a respondent's evaluation of his/her
preparedness may be considered both a result of knowledge of flood
mitigation measures (public and private) reflecting the respondent's
evaluation of their effectiveness, and a determinant in the decision

to seek and implement adjustments. The degree to which preparedness
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*
TABLE 7.17: Change in Preparedness x Degree of Plooding+

Degree of flooding
Yard only Dwelling Dwelling

Change in preparedness affected partly fully i
TOTAL
submerged submerged

# 125 95 37 952
None/negative (49.6) il (12,7 39 .4
[51:4] [34,9] [25.6] )

118 177 93 388
Positive (30.4) EaD L. 6) (24.0) 606
[48.6] [65.1] [74.4] '

243 272 125 640
SO e, 38,0 42.5 19.5 100.0

2 _ _
o o = 7 p < 0.001 n = 640

* Calculated from Q.l2. How would you rank your preparedness for the
January flood on a 5 point scale? and
Q.13. How would you rank your present preparedness
for a flood?

+
Q. 1. To what depth did the January flood water enter your home?

i

This response was calculated for 17 respondents, representing 6.77%
of this class or 2,6% of the total, 647.

*
TABLE 7.18: Change in Preparedness x Experience Onsite+
Experience
; ; Z .Or ROW
Change in preparedness None 1 more TOTAL
177 17 60 954
None/negative (69.6) (6.7) (236 393
[34.7] [43.6] [61.2] ’
333 22 38 193
Positive (84.7) 5.0 9.7 60.7
[65.3] [56.4] [38.8] :
510 39 98 647
She il A 78.8 6.0  15.1 100.0

xzdf s 24,57 p < 0.001 n = 647

% (as for Table 7.17)

Q. 7. How many of these (i.e. floods) affected vour present
dwelling?
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plays a part in each of these cannot, however, be separated out as

the two are interrelated and may function simultaneously.

Respondents' present state of preparedness was first cross-
tabulated with the number of public adjustments known of. It was
anticipated that a greater knowledge of public adjustments would

correspond with a respondent feeling better prepared. This is borne

out in Table 7.19 where the state of preparedness can be seen to increase

directly with the number of public adjustments known of,

x
TABLE 7.19: State of Present Preparedness x Number of

=
Public Adjustments Known of

Preparedness Ranking

Number of b ra Poor Fair Good Yex s ROW
adjustments R el TOTAL
3 2 3 4 5
0 80 3T g6 50 39 296
(27.0) (10.5) (32.4) (16.9) (13.2)
[56.7] [35.2] [51.6] [37.9] [36.4] 45.8
44 a7 46 43 28 199
¥ (221 (18.6) (€23.1) (21.6) (14.6) 30.8
[31.2] [42.0] [24.71 [32.6] [29.3] &
7 9 28 18 11 73
2 (9.6) (12.3y (38.4) {24.7)y (15.1) 11.3
[5.0] [10.2] [15.1] [13.6] L1z 1] '
10 11 16 21 20 78
3 or more (12.8) (14.1) (20.5) (26.9) (25.6) 12.1
[7.1] [12.5] [ 8.6] [15.9] [20.2] ’
141 88 186 132 99 646
COLIE. TUTAL 21.8 13.6  28.8  20.4  15.3 100.0

szf 13 = 95.80 p < 0.001 n = 646

*®
Q.13. How would you rank your present preparedness for a flood?

+
Q.35. Do you know of anything being done to reduce flood damage?
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A weaker, but still significant relationship exists between

present preparedness and the number of government actions sought.

Again, the general trend was for state of preparedness to increase

with the number of government actions sought (Table 7.20).

would seem out of keeping if a respondent's evaluation of his own

This response

preparedness is taken as a reflection of his evaluation of existing

public adjustment measures, and the desire for more government actions

seen as a reflection of the perceived inadequacy of existing measures.

TABLE 7.20:

*
State of Present Preparedness

. +
Government Actions Sought

Preparedness Ranking

¥ Number of

Not at

Very

Number of actions Poor Fair Good ROW
all well TOTAL
3 2 3 4 5 )
47 21 39 25 19 151
0 (31.1) (13.9) (25.8) (16.6) (12,6) 53 4
[33:3] [23.9] [21.0] [18.9] [19.2] :
41 29 50 32 28 180
1 (22.8) (@(16.1) (27.8) (17.8) (15.6) 27.9
(29.1] [33.0] [26.9] [24.2] [28.3] '
2L 20 39 29 14 123
2 (17.1) (16.3) (31.73 £23.6) {11.4) 19.0
[14.9] [A2., 7] [21.0)] [22.0] [14.1] i
32 18 58 46 38 192
3 or more (16.7) (9.4) (30.2) (24.0) (19.8) 297
[22.71 120.5] [31.2] [34.8) [38.4) '
141 88 186 132 939 646
BRI “TETAL 1.8 13.6 28,8  20.4  15.3  100.0
2 = =
Xqf 12 © 22 .68 p < 0.03 n 646

* Q.13. (as for Table 7.19)

+
Q.36. 1Is there anything the government can do to prevent or reduce
damages from floods?

However, it may simply illustrate a greater knowledge of adjustments

that could be implemented among those better prepared (as Table 7.19
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illustrates)., The relationship between preparedness and the number

of public adjustments respondents would adopt was not significant beyond
the 0.5 level, but a similar trend was evident in that an increase in
preparedness corresponded to an increase in the number of adjustments

mentioned for adoption.

An analysis of the relationship between preparedness and the
adoption of private adjustments since January revealed a significant and
direct relationship between the two (Table 7.21).

*
TABLE 7.21: State of Present Preparedness x Private

+
Adjustment Adoption since January

Preparedness Ranking

Not at : Very
Adoption all Paax Fanx g well ngzL
1 2 3 4 5
, 128 69 147 93 66
Bn adizz;ments (Z5.40 EE 9. RS 1R ??39
[90.8] [78.4] [79.0] [70.5] [66.7] :
13 19 39 39 33
(ne or more 1473
; (9.1) £I3.2) (27.3) (27.3) (23.1)
adjustments made (9.2 [21.6] [21.0] [29.5] (33.9] 22,1
141 88 186 132 99 646
LELIMY 10141 21.8  13.6  28.8  20.4  15.3  100.0
2 = =
X af 4 = 25,22 p < 0.001 n = 646

) Q.13. (as for Table 7.19)

+
Q.40, Have you done anything since the flood about averting the
danger or reducing the damage by flooding?

Though a number of respondents making no adjustment felt well prepared
and some making adjustments expressed the opinion they were 'poorly or
hot at all' prepared, the general trend was for greater preparedness to
correspond with the implementation of adjustments. The type of adjustment

adopted was not significantly related to preparedness,
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The fact that preparedness involves mental and well as physical
considerations is borne out by an examination of Table 7.22. Keeping
in mind that only seventeen respondents recorded a negative change
and that lack of change need not correspond to poor preparedness, a
greater proportion of those making adjustments recorded a positive
change. At the same time, more than half of those making no adjustment
also recorded a positive change in their preparedness since January.

*
TABLE 7.22: Change in Preparedness X Private Adjustment

Type Adopted since January+

Adjustment Type

ElmaE § 5 S N Minor Major ROW
g S BREpETRENES e ] w3 b & 5 TOTAL
213 18 22 254
None /negative (83.9) 03w (8.7) 19.3
[42.3] [27.9] 129.3] ’
291 49 53 393
Positive (74.0) f12.5% LA 60.7
= [ . ] [F ] '
504 68 75 647
CRLA Tehs 77.9 5 11,% 100.0
2 _ _
X“qf 2 8.66 p < 0.02 n = 647

(as for Table 7.17)

o=
Q.40. Have you done anything since the flood about averting the

danger or reducing the damage by flooding?

The effect of preparedness on predisposition teo the adoption of
adjustments is evidenced in Table 7.23. If a warning were given that
a flood were coming the following summer, the proportion of the positive
change group who would act was more than double that of those recording

1 . T
a negative' or 'mo change'.
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*
TABLE 7.23: Change in Preparedness x Planned Action

if Warning Given

Action
; Onsite ROW
Change in preparedness None ST Move TOTAL
191 43 11 245
None/negative (78.0) {17..6) (4.5) 39.1
[46.8] [23,2] [32.4] :
217 142 23 382
Positive (56.8) (37.2) (6.0) 60.9
[53.2] [76.8] [67.6] ’
; 408 185 34 627
COLUMN TOTAL 65 1 29 s 5 4 100.0
2 = =
X“d4f 2 30.39 p < 0.001 n 627

= (as for Table 7.17)

& : i : ; :
Q.39 (4) If a warning were given that a flood is coming this

summer, would you do anything different?

To further check respondents' perception of their preparedness
and their evaluation of any private adjustments adopted, three further
questions were posed. TFirstly, respondents were asked if they felt
their property was safe enough or whether they intended adopting other
adjustments (Question 41). The association between this response and
the adoption of private adjustments is set out in Table 7.24, Several
points emerge from an analysis of this table. Sixty percent of
respondents felt they were safe enough, though for only one-fifth could
this evaluation be associated with the implementation of one or more
adjustments. Of those who had made adjustments, over half felt these
satisfactorily assured protection. Of those who did not feel this,
seven percent planned further action. Around forty percent did not feel
fully safe, but planned no further action. 1In all, four percent of the

total number of respondents planned improvements.
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*
TABLE 7.24: Perception of Present Safety x Adoption of

3 . & +
Private Adjustments since January

Perceived Safety
Not fully safe,

Safe Witl
2 but no ROW
Adopt E i
HRLIRR BOEEL  BWEDE s oetuent TOTAL
planned
300 16 166 482
No adjustments made (62.23 (3.3) (34.4) 275
[80.4] [61.5) [74.4] =
73 10 5
One or more " 140
3 (52.1} (7.1) (40.7)
d t d g
adjustments made (19.6] (38.5] 25.6] 22.5
373 26 223 622
COLUMN TOTAL 60.0 4.2 35 .8 100.0
2 = g
¥ df 2 6.83 p < 0.05 n 622

%
Q.41. Do you feel your property is safe enough now, or do you intend
to adopt further adjustments?

=+ :
Q.40. Have you done anything since the flood about averting the

danger or reducing the damage by flooding?

The other two questions (Q.44 and 45) concerned the type and
extent of damage expected should flooding occur again. Response
concerning the expected effect of a future flood varied widely from no
effect, through minor inconvenience to impairment of health and structural
damage to the dwelling (Table 7.25). By far the most frequent effect
cited was not material loss, but anxiety. Though often mentioned in
conjunction with another effect, the anxiety reaction seemed to be the
one that remained uppermost in respondents' minds and weighed most
heavily in their consideration of future flood effects. It is evident
that interviewees varied in their evaluation of what constituted an
"effect". For example, though restriction of activity would have been

experienced by the majority of respondents, it was cited by only 120.
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%
TABLE 7.25: Expected Effect of Future Fload

Respondents
Effect No. Kﬁ
Structural damage 181 28.0
Contents damage 248 38.3
Other property damage 45 7.0
Activity restricted 120 18.5
Anxiety 382 59.0
Inconvenience 26 4.0
Clean-up 56 8.7
Physical health affected 17 2.6
Mental health affected 17 2.6
Hardship 1 0.2
Other 12 149
No effect 75 11.6
g Q.44. If this area is affected by a flood again, in
what way do wvou think it would affect vour
household?
#n= 647

A similar situation can be seen in looking at the response of
those who expect 'mo effect'. The majority of respondents in this
group based their judgment on their experience in January and previous
floods (Table 7.26)., Presumably, should flooding occur in their area,
the property of these respondents would again be subject to some degree
of flooding and would therefore require some clean-up, cited by 56
respondents as an expected effect (Table 7.25). It appears though, that

for these respondents, the effort would be inconsequential.

In terms of the level of damage expected, more than half expected
less or no damage next time. Knowledge of public adjustments was not
found to be significant in relation to the level expected, further
supporting earlier evidence (Section 6.2.2) that respondents do not place

all their reliance on public adjustments for damage reduction.
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TABLE 7.26: Reason for Expecting Future Flood to

*
Have No Effect

Respondents

Reason No. o
Yard only flooded in Jan.1974 26 34,7
Past experience 24 32.0
Do not expect another flood 8 10.7
Raised house 2 27
Move before 2 2o
Other 6 8.0
Not stated T 23
TOTAL 75 100.0

Q.44. If this area is affected by a flocod again, in what way do
you think it would affect your household?
If "no effeect": Why do you think this?

Expected future flood damage level was related to the adopticn
of private adjustments (Table 7.27). Those expecting less damage have
the highest adoption rate and the greatest proportion adopting major
adjustments. Those expecting no damage recorded the lowest adoption
rate reflecting the response in Table 7.26 where expected lack of future
damage was related to a low threat perception rather than obviation
through the instigation of adjustment measures. The degree of damage
expected does not appear to be the operative factor. Rather it was
found that those expecting any damage whether less, the same or more,

differed significantly from those expecting none,

A comparison of future flood damage expectation and present
safety evaluation revealed a similar situation. No significant difference
existed in the response of those expecting different levels of damage
in the level of safety they felt. The 'safe' response varied from 45
percent for those expecting more damage to 60 percent for those expecting
the same level, in comparison with nearly 90 percent for those expecting

no damage (Table 7.28).
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%
TABLE 7.27: Expected Damage Level of a Future Flood x

+
Private Adjustment Type Adopted since January

Expected damage level

ROW
Adjustment type Less Same More daEde TOTAL
181 157 49 67 -
None (39.9) (34.,6) (10.8) (14.8) g
[70.4] [82.2] (73.1] [94.4] .
Mi 27 22 11 2
— (43.5) (35.5) (17.7) (3.2) 62
[10.5] [11.5] [16.4) [2.8) 10.6
: 49 12 7 2
oy (70.0) (17.1) (10.0) 8 o
[19.1] [ 6.3] [10.4] [2.8] :
257 191 67 71 586
BEDA, 1o 43.9 32,6 11.4 12.1  100.0
2 s =
X af 6 32,45 p < 0.001 n = 586

%
Q.45, Do you expect damages to be less, more or about the same

as before, should flooding occur again?

| Q.40. Have you done anything since the flood about averting the
danger or reducing the damage by flooding?
*
TABLE 7.28: Expectation of Damage in a Future Flood x
Perception of Present Safety+
Perceived safety
Damage expectation Safe Will o fully‘safe ROW
. but no adjust-
enough improve TOTAL
ment planned
55 1 8 58
No damage expected (86.8) (1.3) (11.8) 12 .0
[16.9] [4.3] [ &4:1) '
29T 22 188 501
Some damage expected (58.1) (4.4) {37 :5) 88 0
[83.1] [95.7] [95:9) :
350 23 196 569
SIS S 61.5 4.0 34,4 100.0
2 = =
X“4¢ 2 20.80 7 < D801 n = 569

*
Q.45. (as for Table 7.27)

+
Q.41. Do you feel your property is safe enough now, or do vou intend

to adopt further adjustments?



7.3 The Decision to Relocate

For floodplain residents the ultimate adjustment to the threat
of flood is relocation. Yet continued occupance of flood-prone areas
appears the rule. Some explanation for this is sought in the present

gsection, to test the third hypothesis (Section 2.4.2).

Over four-fifths of all respondents planned to remain in their

present location (Table 7.29). For those considering or likely to move,

*

TABLE 7.29: Present Moving Plans

Respondents

No. %
Definitely stay 534 83.3
Considering moving 31 4.8
Probably move 18 2.8
Definitely move 44 6.8
Not stated 15 7
TOTAL 647 100.0

Q.23. As of the present, what are your moving plans?

the importance of the January flood and the possibility of future
flooding in that decision was sought. For the majority, flooding was

found to play some role in their decision (Table 7.30).

TABLE 7.30: Importance of Flooding in Decision to Move
Importance
Not at all Somewhat Very
No. % No. % No. % i
January flood* 24 26.9 25 2Tl 43 46.7 92
Future flood
; 4.7 4 48, 8
possibility*s 24 27.0 22 2z 3 3 9

%
Q.24., How important would you sav the effect of the January floods

was on that decision (i.e. to move)?

**Q.25. How important is the possibility of a future flood on that
decision (i.e. to move)?
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More respondents considered moving immediately after the January flood,
but, as Table 7.31 shows, this was only an initial reaction in some
instances and was rejected by others. Approximately two-thirds did not

%*
TABLE 7.31: Consideration of Relocation in January

Respondents

No. %
Seriously considered moving 87 13.4
Considered moving but only 56 5.7
at first
Considered moving, b?t 74 11.4
rejected idea
Did not consider moving 410 L
Not stated 20 3:1
TOTAL 647 102.0

%
Q.21. Did you consider shifting after the January flood?

consider moving. But when respondents were asked if they would still
choose their present location knowing what they know now about flooding,

309 (47.7%) said they would not (Table 7.32). Reasons for not moving

TABLE 7.32: Cheoice of Present Location Given Knowledge

of Flooding

Respondents

Choice No. &
Would choose present location 312 48.2
Would not choose present location 309 &7.7
Don't know/not stated 26 4.0
TOTAL 647 100.0

%
Q.20. Knowing what you know now about flooding, would you choose

to locate here again?
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in these circumstances varied, but the dominant one was economic.

Over half cited the cost of moving as the major deterrent, while another
15 percent cited the difficulty of selling and getting value for their
property (Table 7.33). What could be termed social reasons, for example
"like it here" and "nowhere else to go" were next in importance. This
supports the suggestion by Roder (1961) and Ericksen (1967) that social

and economic factors are stronger forces in affecting decisions on

i
TABLE 7.33: Reasons for Not Moving

Respondents

B Major TRGS S%condary Thdsen
No. % No. %
Costs too high 156 L P 9 17.6
Problem selling/getting value 42 15.4 6 11.8
Like it here 32 11:7 25 49.0
Nowhere else to go 16 9 2 3.9
Never thought of moving ¥ 2.6 1 2.0
Investment in property 4 1.5 - -
Age 3 L.l 3 o
Other 13 4.8 5 9.8
TOTAL 273 100.0 51 100.0

’ Q.20, (If you would not choose teo locate here again) Why don't
you move?

changing land-use than is the fear of flood hazard, evidenced in

Tables 7.34 and 7.35.

Given free choice, 55 percent of respondents would stay in their
present location. Of those who would choose to move, 55 respondents
nominated the same suburb and a further 19, a neighbouring flood-free
suburb (Table 7.36). While the flood-free nature of the location was
the major consideration, the prominent influence of location considerations

is also evident (Table 7.37).
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TABLE 7.34: X Choice of Present
Location Given Knowledge of Flooding+
Hazard Evaluation
; WHE A Minor Average Moderate Serious ROW
Choice all TOTAL
1 2 3 4 5
39 124 46 39 61
wzzijnihigiition (12.6) (40.1)  (14.9) (12.6) (19.7) gggl
P (81.3] [62.0] [59.0] [47.6]  [29.2] g
Wound not 9 76 32 43 148 308
choose present (2.8) [(24:7) (10.4) (14.0) (48.1) 49.9
location [18.8] [38.0] [41.0] [52.4) [70.8] )
: 48 200 78 82 209 617
MO At 3 12.6 13,3 33.9 100.0
2 = —
R 5 % 69.19 p < 0.001 n = 617
RQ.ZQ. On a five-point scale how would you rank flooding as a hazard
to you?
"0.20. (as for Table 7.32)

%

TABLE 7.35: Future Flood Expectation x Choice of Present
Location Given Knowledge of Flooding+
Expectation
Choi Positd N ti U tai i
oice ositive egative ncertain - o0
Would choose present B T A 312
location g Akl g 50.4
[389.3)] 4] [51.3] '
Would not choose 15 lO? 9% 307
present location A2 (34..3) (31.3) 49.6
[60.7) (42.6] [48.7]
COLIMN TOTAL 173 249 197 619
2149 40,2 2B 100.0
2 — r: =y
X“4f 2 1.3.58 P 0.002 n 619
%
Q.18, Do you think there will be another flood while you are living

here?

T .20,

(as for Table 7.32).
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%
TABLE 7.36: Relocation Area Given Free Choice

Respondents

Area No. %

Same suburb - flood free 55 21.2

Neighbouring - flood free 19 7.3
suburb

Other Brisbane - flood free 57 4.8

Unspecified - flood free 78 3.0

Other 41 13.8

Don't know 10 3.8

TOTAL 260 100.0

" Q.22. If 'would move', where would you like to live,
given free choice?

*

TABLE 7.37: Reasons for Relocation Area Choice
Respondents
lst Reason 2nd Reason 3rd Reason
Reason No. %  No. % No. %

Flood free 125 52.7 8 8.8 3 8.1
Location - work related 12 Bl 5 S5 1 27
- non work related 51 2.5 13 14.3 8 21.6

Social considerations 12 51 14 15.4 1 2.7
Environmental quality 11 4.6 11 B 4755 8 21.6
Convenience 10 4.2 12 13.2 3 8.1
Facilities offered 7 3.0 5 5.5 5 13.5
House related factors 6 2.5 7 Ted 4 10.8
Aesthetic quality 3 1.3 16 17.6 4 10.8
TOTAL 237 100.0 91 100.0 37 100.0

Q.22. What are your reasons for choosing that area (to relocate),
in order of importance?
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Consistent with earlier response patterns (Section 6.2.2 and
7.2) the desire to move or stay was not significantly related to
either knowledge of existing public adjustments or the perceived

effectiveness of Wivenhoe Dam.

Tt Summary

The adoption of private adjustments was found to be significantly
related to flood hazard evaluation, expectation of future flooding,
degree of flooding and expected flood frequency. 1In the latter case,
uncertainty was related to a greater adoption rate. With regard to
magnitude of flooding, whether or not flood waters entered the living
area of the dwelling was found to be the operative factor affecting
adjustment adoption. In future flood expectation, a positive expectation
was related to a higher frequen y of adoption, especially of major
adjustments, supporting the findings of Kates (1962) and Burton, Kates
and Snead (1969). Onsite experience was a signifiéant factor in the
action taken in the January flood - those with previous experience being
more prepared and proportionally taking more action. Since January,
the gap in level of preparedness has narrowed and, except for the
adoption of structural changes, no significant difference was evident
in the private adjustments adopted. This would sug-est a sharing of
common knowledge amongst floodplain residents in the period since the
flood. Recency of experience was not found to be a factor in the

adoption decision.

The situation of increased public confidence being generated
by a knowledge of flood control works noted by Heron (1972) and Hewitt

and Burton (1971) among others, does not appear to be operative in the

present study, in that the level of flood damage expected in the future

was not significantly related to knowledge of public adjustments.
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However, respondents' level of preparedness did increase with
the adoption of private adjustment measures. It is also suggested
that level of preparedness incorporates some degree of mental
adjustment to flood hazard, the evidence for this being that more than
half of those showing a positive change in preparedness had not
undertaken any physical adjustments. The importance of the mental
component is further stressed in the expected effect of future flood.
The most frequent effect, cited by approximately 60 percent of all

respondents, was anxiety.

Relocation as the ultimate adjustment to the flood hazard
would be adopted by approximately 45 percent of all respondents,
given free choice. At the time of the study, four-fifths intended
staying in their present location. Cost of moving and cobtaining
value for their property were cited as the primary deterrents to moving
with social considerations next in importance. These findings support
the suggestion by Roder (1961) and Ericksen (1967) that social and
economic factors are stronger forces than fear of flooding regarding
land use change. They also serve to substantiate the third hyvpothesis
(Section 2.4.2): that there are rational explanations for the persistence

of human occupance in areas of higher risk.



CHAPTER

CONCLUSION

8



8.1 Restatement of Research Objectives

The stated aim of this research was to investigate how residential
managers respond to flood events and to explore the differences that exist
in that response. The approach was behavioural. Perceptions and
attitudes toward flood hazard and toward adjustments, both publie and
private, made in response to it were examined with the wview to gaining
some insight into how flood plain occupants view their environment and

the processes by which they cope with the hazard they face.

8.2 Conclusions

Looking at the results obtained from the analysis of the three
hypotheses set down for study at the end of the second chapter (see
Sections 5.7, 6.5 and 7.4), one factor stands out for its role in both
perception of the hazard and respomse to it. That factor is information.
In support of findings elsewhere (Burton, 1961; Kates, 1962 and 1971),
evidence in the present study shows a direct relationship between knowledge
(or awareness) and experience, the two components of information, and both
hazard evaluation (Section 5.3 and 5.4.2) and expectation of future
flooding (Section 5.5.3). The latter, in turn, are significantly related
to the perception and adoption of adjustments by flood plain occupants

(Section 7.1).

However, it is the direct role of information in the adoption
process that is of particular importance. Its pervasive influence as a
variable affecting the perception, evaluation and adoption of adjustments
i1s evidenced throughout the study. Failure to act in the January flood
was related to respondents' failure to accurately perceive the flood risk
and lack of awareness of alternative adjustments. As found in other studies

(Burton, 1961; Roder, 1961; White, 1961b; Kates, 1962), those with knowledge



or experience of flooding were more likely to act and also adepted a
greater number of adjustments (Section 6.4.1). The similarity in private
adjustment adoption since the January flood and the lessening of difference
in the state of preparedness between those with previous experience and
those without suggests that a common pool of knowledge has developed
(Section 7.1.4). This is consistent with Ericksen's findings (1967)

in New Zealand. Two conclusions may be drawn from this. Firstly,
information can replace the necessity for personal experience as a
motivation to implement adjustments, and second, a flood plain occupant's
state of preparedness may be increased by the input of information.
Ericksen (1967 and 1971) speaks of the input of information as a 'short-
circuiting' of the decision-making process, but laments that "there too
often exists an impediment to the free flow of information from the
technical expert to the ordinary flood plain occcupant: information which
would not only sharpen perception of the flood hazard and methods of

'

adjustment, but also increase the level of adjustment adoptability'

(Ericksen, 1971, p.108).

As an adjustment in itself, the provision of information was the
one most frequently mentioned by respondents as the adjustment they would
adopt given the authority. It was followed by the suggestion of install-
ation of a better warning system and evacuation plan. This aslso carries

the implication of better information provision (Section 6.2.2).

It should be noted that, out of keeping with other studies
(Ericksen, 1967; Heron, 1972), technical adjustments were, in the main,
least favoured in ranking for effectiveness and adoption. This is not
to say respondeni:s do not consider the provision of technical adjustments
such as dredging, reservoirs and dams as important. In fact, these
measures overshadowed the provision of information and warning services

in government actions sought (Section 6.3.3). Flood plain occupants'
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ranking of their present preparedness was also significantly related to
their knowledge of public adjustments (Section 7.2). Rather then, it
appears that a distinction exists in respondents' minds between those
public adjustments which lie solely in the public domain and those that
can be implemented at the individual or household level. Many technical
adjustments by their nature must be implemented at the community level,
while the obtaining of information and, to a certain extent, warning
measures fall into the list of those adjustments that an individual can
make.l This adds to Kates' observation (1962) that many alternatives
have both individual and community variations which distinguish the major

responsibility or capability for effecting them.

Further the conclusion may be drawn that respondents take for
granted the implementation of technical adjustments as an accepted part
of the government's role, their extension being a safeguard for the
community against the occurrence of fleooding. However im the actual
situation when flooding is inevitable, it would appear that the factors
most important to the resident are those that will aid him in reducing
the immediate damage to his property, namely knowledge of the likely risk
and ways of combating it. Three things support this conclusion: the
reliance of respondents on émergency measures (both in January and
presumably in future floods, since few had implemented any adjustment
measures - Section 6.4); the high effectiveness ranking of Civil Defence
work in the January flood (Section 6.2.1); and the preference for inform-
ation and warning measures as the public adjustments most respondents

would themselves adopt given the authority (Section 6.2.2).

While most respondents saw provision of information as the responsibility
of the BCC or State Government (Section 6.3.1), provision here may be
interpreted in the narrower sense as meaning the source from which inform-
ation would be freely obtainable.



The provision of information becomes particularly important in
the context of perceived responsibility for the implementation of flood
mitigation work. In his study on the Fraser River, Sewell (1969) notes
the correlation between lack of a clear defipition as to who is responsible
for dealing with flood problems, and inaction. In concluding he states,
"flood plain dwellers will assume that the Government is dealing with the
matter, while government agencies assume that it is beyond their terms
of reference' (Sewell 1969, p.450). Given that people were adequately
informed about the flood possibility and the extent of likely damage,
approximately half of those questioned in the present study saw the onus
as on the individual to effect action to reduce flood losses (Section 6.3.2).
The impression was gained by the author that, in a number of cases, this
response referred only to intending occupants, not those already on the
flood plain. Nevertheless, it may be presumed that public liability and
spending could be cut if adequate provision of information and warning

measures were made.

In this connection, a further note should be made on the type of
private adjustment adopted. On the whole, respondents were reluctant to
adopt major or costly adjustments, except where protection was guaranteed
as in relocation (Section 6.4). However this was often precluded from
serious consideration because of economic or social constraints. Here,
as in other studies, (Ericksen, 1967; Sewell, 1969) it was found that
most respondents place their reliance on emergency measures for protection.
The bulk of adjustments made at the time of the January flood were of this
kind, while flood proofing, the adjustment most frequently adopted since
January, generally involves a combination of structural changes and
emergency action. Emergency measures may greatly reduce the impact of
floods if, as White (1945) points out there are accurate, timely forecasts
of flood occurrence and height, if efficient plans for emergency action
have been prepared, and if the persons affected know the plans sufficiently

to act promptly. Key elements therefore, in emergency action are the
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provision of information about the likelihood and the potential effects
of floods, and the development of a flood-forecasting and warning system.
In turn, their success hinges on the flood plain occupant being able

to interpret the information and being able to select the appropriate

action.

In the light of these results, continued loss appears inevitable
as long as flood plain occupance is allowed to continue. Given accurate
knowledge of the flood hazard, it is unlikely that all individuals will
be dissuaded from movimng on to the flood plain, while those already
present are often hampered in their desire to move by economic and other
constraints. A possible solution to these problems may be provided by
the implementation of zoning regulations. The effectiveness of flood
plain regulations as a flood loss prevention measure was noted in
White's (1945) study of adjustments and their importance as an integral
part of town planning reemphasized by Murphy (1958). Despite apparent
public authority fears to the contrary, the present analysis revealed a
general willingness on the part of flood plain occupants to accept zoning
regulations. This adjustment ranked second only to Civil Defence work
in respondents' evaluation of its effectiveness and third below the
provision of information and warning measures in adjustments respondents
would themselves adopt given the authority (Section 6.2). Many respondents
expressed the opinion that zoning regulations were definitely effective
when and where they were implemented, but felt that stronger regulations

were needed and the area where restrictions were in force should be extended.

Overseas experience (Kates, 1962; White, 1964b; Ericksen, 1967) as
well as that in Australia, shows that, in the present circumstances,
social guides in the form of information, regulations and investment
affecting flood plain occupance tend to encourage further encroachment

upon the flood plain. At the same time, they lead to heavier expenditures



157

for flood control. The latter is generally characterized by an excessive
reliance on technology in the form of large-scale structural works which
engenders a false sense of safety among flood plain cccupants and often
proves ineffective in the face of an infrequent event such as that which
occurred in Brisbane in January 1974. Over the last decade, the integrated
approach to flood loss reduction has gained in favour. As outlined by
White (1970), this approach essentially involves canvassing all possible
means of managing flood losses in arriving at public plans for dealing

with floods in a river basin or watershed.

It is with these considerations and the findings of the present

study in mind that the following planning proposalsl are made:

(1) The provision of information to flood plain occupants should
be extended. In particular informarion about the character-
istics, likelihood and potential effects of flooding is needed
together with a comprehensive outline of both public and
private adjustments. Attention should be paid to the mode
of communication so as to achieve maximum spread and acceptance.
It is not sufficient to assume formal organizations and their

members have credibility in the eyes of the community and that

Public adjustment measures which have been made since the January 1974 flood
include:

(1) an improved data network with more automation of observations and the
introduction of a radio telemetry system.

(2) the reorganization under new legislation of the emergency services
(formerly the Civil Defence) including the setting up of the State
Emergency Service with greater manpower and facilities,

(3) the compilation of 18 1:10000 flood maps of the Brisbane and Ipswich
areas (Queensland Surveyor General's Department, 1976) which are
available for purchase by the public.

(4) the production and distribution of flood information brochures by the
State Disaster Relief Organization and jointly by the Natural Disasters
Organization, State Emergency Service and Bureau of Meteorology.

(5) the implementation of a number of technical adjustments including
construction of a reservoir, dredging and acquisition of land along
suburban creeks to allow widening, deepening and straightening.
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therefore information will be received. Similarly, if care
is not taken, it may reach only those who already know or be

beyond the understanding of those for whom it is intended.

(2) More attention needs to be paid to flood forecasting, warning
services and evacuation planning. These measures can only be
effective if clearly understood and accepted by the public.
It is suggested therefore, that continuing education and
publicity programmes are needed to maintain public awareness

of the hazard and the means of responding to it.

(3) Positive preventive measures in the form of community guidance
and incentives to induce development away from the flood plain
could be implemented along with zoning and building regulations
to limit new development on the flood plain. A wide wvariety of
measures including statutes, ordinances, subdivision regulations,
building codes, pgovernment purchase of property and subsidized
relocation should be considered to obtain the most suitable

combination.

To overcome the entrenched attitudes and biases built up over years
of flood plain occupance would seem an almost impossible task in the light
of evidence presented by the history of such settlement. While the
difficulties of reaching such an objective are recognized it is felt
these measures would go some way towards creating greater awareness and a

more efficient and widespread use of adjustments by individuals.

8.3 Final Considerations and Further Research Needs

In any study of perceptions, attitudes and opinions, the variables,
by their nature, impose difficulties of measurement and interpretation.

Because of the interrelationships that exist, the nature and limits of
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individual variables are not always preciselv determinable, while the
form of the data necessarily imposes limits on the type of analysis that
can be carried out. Conclusions drawn here are the result of the study
of one area at one point in time. Care should therefore be taken in

any generalization to a wider context. Within these bounds, and recog-
nizing that differences will exist in community characteristics, the
above observed relationships and proposals may have practieal application

elsewhere.

Considerable scope still remains for further research. While
contributions in any area of behavioural study would be profitable for
the development of greater understanding, the following three suggestions

are made as avenues that deserve more immediate attention.

Firstly, the information and warning components of hazard evaluation
and their effect on flood plain occupants' response could profitably be
examined. Particular attention should be given to the range of information
and warning now available, the actual distribution of each form and the

channels by which they are distributed.

As an adjunct to this, a study could be made through time of the
same community to determine the resultant effect of information flows and
decay in recency of experience on perception and evaluation of the hazard,

future flood expectation, knowledge of adjustments and their adoption.

Third, cleser analysis is needed of flood plain occupants' benefit-
cost analysis taking into account social as well as economic factors. To
date, such analyses have been confined to the community level (White, 1973),
and, particularly in the Australian context, bhave only taken economic
factors into consideration, for example the three studies commissioned by

the Queensland Coordinator General's Department on Brisbane creek flooding
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(Bornhorst and Ward, 1973; Cameron, McNamara and Partners, 1973; Munro,
Johnson and Associates, 1973). It is proposed that the benefit-cost
analysis, employed at the level of the individual manager be explored to
more precisely determine the factors that enter into his or her adoption
decision and the relative importance of each in the final choice of
adjustment. All of these avenues hold potential importance for planners.
Through their investigation a greater understanding of man's decision-

making process and its outcome could be achieved.
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UNIVERSITY OF QUEENSLAND
DEPARTMENT OF GEOGRAPHY

Date .......0.. W A S
TEEERR e T o o immommm s s e 6w :
i Sy U R S P
Bezpondent, M, F.MEF .oinsssorenres .
INEeEVIEWeT b idaviiies sadssiaas

1. To what depth did the January flood water enter your home? ..... feet
or

(1) fully submerged

(2) yard only affected (probe percentage area
covered ..... %) (If '2', go to question 3)

(3) mnot flooded (If '3' Stop interview)

If multi-storey ask: To what extent was the main living area
(i.e. living room, bedrooms) affected?

(1) Major (2) Minor (3) Not at all

2. How long were the flood waters in your home?

(1) less than 1 day

(2) 1 - 2 days

(3) 2 - 3 days

(4) 3 - 4 days

I o T S i
(6) Don't know

3. When you first moved into this house, how important was the reason
"to escape the possibility of being flooded"?

(1) Major reason
(2) Minor reason
(3) Of no importance

(0) Not stated

4. How long have you lived in this house? Ve i v YO8YS

5. Where was your previous place of residence?



k77

6. How many floods had you experienced before the January
(If g go to question 12) lood LO74% . .semes semen

7. How many of these affected your present dwelling?

8. 1Including those floods you actually experienced, how many floods
do you know of entering this neighbourhood?

o 4 R R e ¥

9. How long before the January flood was your last flood experience?
wane @ FEE e ew  IDLRS

10. Were the other occasions the same as January, worse than this
or not as bad?

(1) Same (2) Worse (3) Not as bad

11. Do you think your experience of flooding made yocu better or less
well prepared in the January flood?

(1) Better (2) Same (3) Less well (4) Don't know

12, How would you rank your preparedness for the January flood on a
5 point scale?

(1) Not at all (2) Poor (3) Fair (4) Good (5) Very well

13. How would you rank your present preparedness for a flood?
On the same scale

(1) Not at all (2) Poor (3) Fair (4) Good (5) Very well

14, How often do you expect the people in this dwelling will be
directly affected by a flood?

(1) More than once a year (6) Once every 20 years

(2) Once every year (7) Once every 50 years

(3) Once every 2 years (8) Once every 100 years

(4) Once every 5 years (9) Once every 200 years

(5) Once every 10 vears (10) Other (specify) ..eveivenennen..

15. Before the January 1974 flood, were you aware of the likelihood of
flood waters affecting this property?

(1) Yes (2) No (0) Don't know
If 'yes' ask: Was this information adequate?

(1) Yes (2) No (0) Don't know




16.

) 7 g

18.

13,

20
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Did you consider the possibility of being flooded before vou
decided to liv. here?

(1) Yes (2) No

If a riverfront resident: Why did you choose to live here on the
river in preference to any other site?

--------------------------

............................................

Did you ever really think you were going to be flooded before the
water came inte vour home?

(1) Yes (2) No (3) Don't know (0) DNot applicable

Do you think there will be another flood while you are living here?

(1) Yes (2) No (3) Uncertain

In general, how would you describe the occurrence of floods?

(1) No opinion

(2) Believe fleoods occur in cycles decreasing in time

(3) - constant in time
(4) - increasing in time
(5) - trend uncertain

e . . e . B S

(6) Personally, don't expect to experience flood on own property
again

(7) Flood unique

(8) Other (specify)

——— e . S e i . . o S o 5t . . S

Knowing what you know now about flooding, would you choose to
locate here again?

(1) Yes (2) No (0) Don't know

If "no": Why don't you move?

(1) Never thought about it

(2) No place else to go

(3) Costs too high

(4) Like it here

(5]  Drber (SREEIRY) sewemmwammse s w e
(6) Don't know
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22

23

24.
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Did you consider shifting after the January flood?
(1) Seriously considered it
(2) Yes, but only at first
(3) Yes, but rejected idea
(4) DNo, did not consider it

(0) Not stated

If you had your choice, would you move or stay here?

(1) Move (2) Stay (3) Uncertain
If "move": Where would you like to live, given free choice?
(1) Same suburb vie) ‘BEher (speeliy) sopses serenes e

What are your reasons for choosing that area, in order
of importance?

(1)

As of the present, what are your moving plans?

(1) Definitely stay (If '1', so to question 26)
(2) Considering moving

(3) Probably move

(4) Definitely move

(0) Don't know (If '0’, go to question 26)

How important would you say the effect of the January floods
was on that decision?

(1) Not at all important
(2) Somewhat

(3) Very important

(4) Don't know

How important is the possibility of a future flood on that
decision?

(1) Not at all important
(2) Somewhat
(3) Very



26.

2.

28.

29

30.

3l
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In general, how would you rate the neighbourhood right around
here as a place to live; very good, good, fair, poor or very poor?

(1) V.Poor (2) Poor (3) Fair (4) Good (5) V.Good

What do you see as the main advantages of living in this area?
(List)

C ) wss cnevas SRS S e cae

b 3 3l isessian S OR——— How would you rank these
C) oo in order of importance
‘3 SENESTANREER B (Rank lst to 4th or 5th)

What do you see as the main disadvantages? (Do not read list.
Add any others mentioned)

() Lack of facilities

Heavv traffic

Noise pollution

Other environmental problems (specify) .......... S
Air pellution

Flooding

e

(
(
(
(
(
( VEREY BB cwsswimea ssrmvmmes v ooy s

-----------------------------

Again, could you rank these for importance? (Rank lst to 4th or Stt

On a five point scale, how would you rank flooding as a hazard
to vou.

(1) Not at all (2) Minor (3) Average (4) Moderate (5) Serious

If not mentioned in Q.28;:

How would you rank the flood hazard in comparison with the other
disadvantages you have mentioned? (e.g. lst, 5th, etc. or not at
all)

# % & & B B F 5 F & & B & F 8 F & B §F F E F omomowow®owEoE B

Is this location as desirable now as it was before the flood?

(1) Yes (2) No (3) TUncertain
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32, Who do you think should be most responsible for providing
residents with information about whether their land is subject
to flooding? (Do not read list. If more than one mentioned,
ask to rank from most to least responsible)

(1) State Government

(2) Brisbane City Council

(3) Land Developer

(4) Real Estate Agent

() Octher: (speelfy) coussus s s e rves & dRawes

33. What reports have you seen on flooding?
(1) News reports only
(2) Official reports (including symposiums)
(3] UEher (BoeIfY) i in swamvre s & i
(4) None

34, Given that the people were adequately informed about flood
possibilities and the extent of likely damage, on whom do you
think most responsibility rests for action that would reduce
flood losses?

(1) Individual (2) State Govt, €3] B

{4} Ofther speclfy suacavis i saemin (0) Don't know

35. Do you know of anything being done to reduce flood damage?
(Tick those mentioned.)

) Dredging

Channel improvement

Levees, flood gates and storm channels

Reservoir and dam construction

Erosion control works

Zoning regulations

Investigations and surveys - government
- other

Citizen action groups

Civil Defence work

P T e T . T e T . T . T e . T . . . )
L L o . ™ il

Other (specify) ...ove-- i 55 B3 GRS S S

How would you rank the effectiveness of each of these?
(Include all items above.)

Code = 1 - definitely effective; 2 - probably effective;

3 - possibly effective; 4 - uncertain; 5 - reject; 6 - unaware.



36.

L 7 g

Is there anything the government can do to prevent or
damages from floods?

1L

(1) Yes (2) No (0) Don't know

"

yes : specify

Dredging

Channel improvement

Levees, flood gates and storm channels

Reservoir and dam construction

Provide flood information to public

™ P P ¥ L] it et -
g o o Ry R L p—

flood emergency services
Erect flood height and warning signs
Establish permanent relief fund

Provide govt. sponsored flood insurance

Fan Fe L L -~
o o o L L

Other (5pecify) ..cevenmsoresrorsens e —
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reduce

Limit, contrel or prohibit building in flood zone

Prepare or plan (more) efficient evacuation and

What would be your preference for the government to place greatest
emphasis on in the next few years? (Rank if more than

one.)

-------

Civen a position of "strong authority" what would you have done
about the flood situation? (Tick those mentioned.)

L N e S . e T e T e T e e B e T

Dredging

Channel improvement

Levees, flood gates, and storm channels

Reservoir and dam construction

Limit, control or prohibit building in flood zone
Provide flood information to public

Install better warning system and evacuation plan
Establish permanent relief fund

Provide flood insurance scheme

PRl Epdeity) cvnsvewss. S R

(All items above to be scored.)

Code -

l-definitel
adopt
2-probably
adopt
3-possibly
adopt but
dubious
4-uncertair
5-reject tt
actior
b-unaware ¢
actior

How would vou rank these in terms of adopting each of them?
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38. Would you be willing to pay increased taxes for those you have noted
as most useful?
(1) Yes (2) No
39. When the January flood came, what action did you take to prevent
or reduce damages? (No matter whether action (column 1)
successful .)
: 2 3 4
Mentioned by When  Different Warning
List of Adjustments Respondent  Asked Next Time Given

Did nothing

Yes No

Standby preparations

(sandbags, etc.)

Kept water out of house

(blocked doors, etc.)
Let water run through

---------------------------------------

Elevated or removed

possessions

Relied on previous
structural changes to

house(elevated)

Relied on insurance

compensation
Flood-proofed house
Qthey (epaEify) ovave v Sl e G

------------------------

---------------------------------------

ooooooooooooooooooooooooooooooooooooooo

---------------------------------------

40.

(2) Were there any others you considered, or knew of?
(List and tick in Column 2)

(3) Next time would you do anything different than wyou did last
time? (Colume 3)

(4) If a warning were to be given that a flood is coming this
summer, would you do anything different? (Column 4)

Have you done anything since the flood about averting the danger
or reducing the damage by flooding?

(0) None

(1) Volunteer work

(2) Civil defence

(3) Structural changes to house

(4) Install flood proofing measures
(5) Discussion at meeting

(6) Agitation at meeting or in news

(7) Other (specify) ......



40,

41.

42 .

43.

44,

(cont'd)

IE 3%
(1)
(2)
(3)
(4)
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What structural changes have you made to your home?
Raised old house to higher level
Built present house above known present flood levels
Other flood proofing measures to keep water out

Qrhee CSHBBITY) « ov swevsisesvrvsi

Do you feel that your property is safe enough now, or do vou
intend to adopt further adjustments?

(1)
(2)
(3)
(0)

Safe enough
Will improve
Not fully safe, but no adjustments planned

Don’t know

If you were told that you could expect flooding once every 10 years,
what action would vou take? (Tick those mentioned.)

(

o TR e O o T o T - VO

)

T M N N N NS

How would

Bear the loss
Code -
Take out (Increase) flood insurance 1- Definitelv adopt
Relocate on flood-free land 2- Probébly adopt
3~ Possibly adopt
Make structural changes to house 4— Uncertain
Floocd proof home S B L thls
action
Make own evacuation plans 6- Unaware of
action

Other (specify) ..... SRR e

vou rank adopting each one? (All items above to be
scored.)

What do you think the effect of the flood has been on property
values in this area?

(1)
(2)
(3)
(4)

Caused permanent fall
Caused temporary fall
Caused rise

No effect

If this area is affected by a flood again, in what way do you
think it would affect vour household?

(1) Structural damage (5) Anxiety
(2) Contents damage (6 DEhEf [Bpeeily] .easuwsiessns
(3) Other property (7) No effects

(4) Activity

Tf "no effect": Why do you think this?

T F B % & B B & E S E E OB W R T O S R O
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48.

49.

50.
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Do you expect damages to be less, more or about the same as
before, should flooding occur again?

(1) Less (2) More (3) Same (4) No damages (0) Don't know

Do you think that the Wivenhoe Dam will be effective in reducing
or eliminating the flood hazard on your property?

(1) Eliminate (2) Reduce (3) Increase hazard (4) No effect
(0) Don't know

Either You said in Q.20 you would not locate here again if you
knew as much about the floods as you know now. Does knowledge of
the new Wivenhoe Dam change vour views?

(1) Yes (2) Yo (0) Don't know
OR You said in Q.20 that you would still locate here. Do

you feel more strongly about this now that the Wivenhoe Dam is
planned?

(1) Yes (2) No (0) Don't know

Did you or your husband/wife play any role during the January
floods outside of your immediate household?

H W
(1) (1) Immediate unit only

(2) {2 ] Helped relatives or friends (probe suburb.......... i)
(3) (3) Civil Defence worker
(4) (4) Other aid organization work

{9 ca) Police/army

(6) (6) Gther ofEleial capatity [(SPECIFF] wew s» veswavammesvnss
(7) (7) Other (aperlify] ivimvees o s dessuaivig 6 66 s iywe s i
If other than 'l': Did this have an effect on your own family's
preparations?

(1) No effect

(2) Negative effect
(3) Good effect

(0) Don't know

On a five point scale, how would you rate this community's capacity
to cater for the needs that arose during the flood?

(1) Very Poor (2) Poor (3) Average (4) Good (5) Very Good

With regard to this property, what would you estimate the value of
your damages at? 8. .

T I T T I O e I LY
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51. How much have you spent on adjustments? §

52. What would you estimate the total cost of the flood to you at
(including clean up, damages and adjustments, etc.)? $

53. Do you expect to bear any further losses due to floods?

(1) Yes (2) HNo (3) Uncertain

534. What percentage of your flood losses was covered by relief
aid?

55. 1Is this property covered by flood insurance?

(1) Yes - war service (4) Not obtainable

(2) Yes - other (5) Don't know

(3) No

If "yes'": Did the possibility of flood losses prompt you to take

out the insurance?

(1) It was only/major reason (2) One of several reasons

(3) Other reasons most important

56. Has your source of income been affected by the flood?
(0) No
(1) Minor negative effect
(2) Moderate negative effect
(3) Substantial negative effect

(4) Positive effect

57. Do you own any other properties that were affected by the
January flood waters?

(1) Yes (2) No
If "yes": What would you estimate the losses to you from this
source at? § ceecreneeses

Now, just a few general questions.

58. What is the age of this dwelling? .......... years
Do you own or are you renting this dwelling?
(1) Own/Buying (3) Renting - long term

(2) Renting - short term (4) Other (specify) ...ioc..nnn
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59. 1Is this block of land used only for residential purposes?

(1)
(2)
(3)
(4)

Residential - single unit

Residential - split unit

Residential and workshop

Other (specify) .

60. In to which group would the total net income for vou and your
family fall for last year (before deductions)?

below 52,000

(1)
(2)
(3)
(4)
(3)
(6)
(7)

$2,000
$4,000
$6,000
$8,000

$10,000
$12,000

I

3,999
5,999
7,999
9,999
$12,000

61. Finally, a few questions about you and the other members of this
household.

Relation to Head Age Sex

Marital Hesimartis Level of Present in
Status P » Educ. Jan.flood

Head

Spouse




To be completed by interviewer -

Has the exterior of the dwelling been cleaned?

Has the yard been cleaned up?

House classification (1)
(2)
(3)
(4)
(3)
(6)
(7)
Exterior wall material (1)
(2)
(3)
(4)
{3}

(l) Yes
(2) No
(1) Yes (2) No

Low set, single storey
Low set, two storey
High set, single storey
High set, two storey
Low set, short stilts

Low set, one storey stilts

Other (specify)

Wood
Brick
Stucco
Fibro

Other (Specify) iisveswsrsussosssne

188



APPENDIX 2

SELECTED SAMPLE CHARACTERISTICS

Table 1: Length of Time since Last Flood Experience
22 Life Cycle Stage
32 Valué of Losses in January Flood
42 Percentage of Losses covered by Relief Aid

ai Amount spent on Private Adjustments Adopted
since January
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TABLE 1: Length of Time since Last Flood Experience
Respondents
Time (in years) No. *

0 431 66.6
<1 23 3.6
1 25 3.9
>1 - 1% 5 0.8
2 54 8.3
2% i 0.2

3 5 0.8

4 4 0.6
415 2 0.3

< 7 I

6 1 0.2

T 12 1.9
75 12 149

8 4 0.6
g 1 0.7
10 2 b3
10%- 15 ) 0.9
16 - 20 19 g
21 - 30 16 2.5
>30 17 Bl
TOTAL 647 100.0

*
Q.9. How long before the January flood was your last

flood experience?



TABLE 2: Life Cycle Stage*

Respondents

Stage No . %
Pre child 10 1.5
Child bearing 84 13.0
Child rearing 123 12.3
Child launching 152 £3.5
Past child 186 28.7
Later life/widowhood 76 11.7
Non family unit 11 1:7
Not ascertained 3 0.5
TOTAL 647 100.0

%
After Johnston (1971)

*

TABLE 3: Value of Losses in January Flood
Respondents
Value No. %

0 121 18.7
$ 1 - 500 i % s d 17.2
501 - 1000 59 3ol
1001 - 2000 56 8.7
2001 - 3000 53 8.2
3001 - 4000 37 5.7
4001 - 5000 42 6.5
5001 - 6000 30 4.6
6001 - 10000 69 10.7
10001 - 15000 24 3.7
15001 - 20000 2 0.3
20001 - 30000 3 0.5
Not stated 40 6.2
TOTAL 647 100.0
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Q.50 With regard to this property, what would you estimate the value
of your damages at?



*

TABLE 4: Percentages of Losses covered by Relief Aid*
Respondents
Percentage No. %

0 292 45,1
1. =9 21 e
10 — 19 39 6.0
20 — 29 45 7.0
30 - 39 29 4.5
40 - 49 19 &%
50 = 59 60 2.3
60 - 69 27 4.2
710 - 79 3 4.9
80 - 89 17 2.6
90 - 89 16 2.3

100 50 1o d
TOTAL 647 100.0
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Q.54. What percentage of your losses was covered by relief aid?

TABLE 5:

Cost

since January

Respondents

Amount spent on Private Adjustments Adopted

No. A

0

5 20 ~ 1460
101 - 200
300 - 400

500

600

700

800

1000
1100 - 2000
2100 - 3000
3100 - 4000

4500

5000

10000

387 3

o e

TOTAL

Sl ok w W w e W

0
I~

100,

. 0= . B .
CJ.IRJUWMI—-'U‘I\JOOMJMMU\GM\DLO

5 1

How much have you spent on adjustments?
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APPLICATION
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Dear

I refer to your letter of the contents of which have
been noted,

Brisbane City Council is concerned that owners of land which
was affected by the 19/4 flood should as far as possible be aware of the
fact that their land was affected by this flood prior to granting any
approval to build upon their land and that future purchasers of any

dwellings erected thereon should have the opportunity of ascertaining
that the land was so affected.

In view of this the Council has decided that where any building
approval is granted in respect of any such land relevant information
will be noted upon Council records and will be available to prospective
purchasers upon request,

It is further advised that when granting any building approval
in respect of land affected by the 1974 flood the Council will in future,
recommend a level below which the floor of any habitable area of the
dwelling should not be constructed. In making this recommendation the
Council is in no way representing that should a further fleood occur, the
dwelling would not be affected and in fact it is pointed out that should
a further flood similar to that of 1974 occur prior to the construction
of the proposed Wivenhoe Dam, information in the possession of the
Council suggests that this dwelling could very well be affected. It is
hoped, however, that once the proposed Wivenhoe Dam is constructed this
may not be the case if the recommended level is adhered to.

It is further pointed out that in granting building approval
in such cases, the construction of the approved dwelling is entirely at
the risk of the owner and the Council cannot be held responsible for any
damage which may in the future occur as a result of flooding.

I now therefore wish to advise that Building Application No.
is approved with a recommendation that the floor level of any habitable
area should be not less than R.L. (B.C.C.) Datum), and any part of
the dwelling below this level to be constructed out of flood resistant
material such as concrete block, brickwork or poured concrete.

Yours faithfully,

(C.F. Sharp)
MANAGER.

JNIVERS]
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