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CHLPTER 1

&

GLOGRAPHIC RESE/RCH INTC

PERCEPTICN OF NATULLL HLZARDS

INTRCDUCTICH
Man and the results of his work are distributed according
to the decisions he makes. In endeavouring to interpret
and explain the spatial distribution of any particular
phenomena reflecting man's actions over a part of the
earth's surface, the geographer should, of necessity, take
account of human behaviour and, in particular, individual
decision making, This may not be an easy task since
decision making is a2 complex process involving many
variables. Nevertheless, geographers are devoting
increasing attention to behaviocural variables in their
analyscs of the man-land relationship. To this end the
theme of envirommental perception is a significant one in
geographic research since it is concerned with analysing
human behaviour in terms of man's rcaction to his
environment.

This study embraces the theme of envirommentzl
perception, Its particular concern is with man's view
or awareness of flood hazard, and his attitude towards

the adoption of measures for reducing flood damage.




L single urban community with a history of flooding was
chosen in order to examine the behaviour of residential
managers (i.c. houscholders) towards flooding. In the
chosen study arca, Ctorohanga, an evaluation of flood

5 - SRS 1
azard perception by individual managers was made and

by

their adjustments to this hazard analysed.

The purpose of this chapter is to place this study in its
geographical research perspective. It is thus necessary
to outline the nature of environmental perception with
particular reference to natural hazard perception and
choicc of adjustment to hazard. revious literature is
revicwed, particularly that relating to human occupance of

flood plzins,

ENVIRONMENT AL PARCEPTICN LND BEHAVIOUR

The lives and affairs of men constantly interact with
the natural world in a2 man-land system, Geographers have
long been interestcd in this system, as cvidenced by the
man-cnvironment tradition in geography. This tradition
is represented by a range of man-milicu hypotheses,
including cognitive bchaviourism, cnvironmcntal detcrminism,
environmental possibilism, and probzbilism, (Szarinen,1966,
26; Sprout and Sprout, 1956; 1965). The last three of
these hypotheses have inherent disadvontages., Determinism,
for examplec, incorporates the notion that non-human
environmentzal factors are all-powerful, man having little

choice in determining what happens in the total environment.
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This implies that a given set of envirommental factors is
sufficient to explain a2 given huinaa situation., Probabilism
sought to explain and predict man's reaction tc a givea milieu
on the basis of 2 gencralised mocdel stating the average

perscn's behaviour in this particular envirommental

situation,. It was renerally zssumed that, in making
decisions with regard to the usec of his envircnsent, men

was aware of all the alternatives and acted in a rationcal
manner, thercfore his actions always had optimal results
(i.e. the notion of 'eccnomic man'). In an attempt to
overcome ti:e disadvantages, an incrcasing numbcr of man-
land studics in recent yea:s have pursuec the theme of
cnvironmental perception which embraces the man-ailieu
hypothesis of cognitive behaviourisim, This, Sazarinen

(1966, 26) states, ossumes that 'a person reacts to his
3 b

ixilicu 25 he percecives and interprets it in the light of
P

his previcus experience.’ It rejects the notion of
'economic man', and the idea tlhat man's economic behaviour
is determined by his paysical environment, Rather, his

econcmic behaviour is seen as the result of his perception

4

of the ceovironment, or, in other words, the images and

ideas he haz about the world, Tresc, wowenthal (41961, 260)

o

suggests, are 'compounded of personzl exzperience,learning,
imagination, and memory' to which can be added individual
and group valucs. Each individual menager therefore heas

what McDznicl and Eliot urst (1968, 15) call a 'becheviourel




: ¥ : ] . . Brsdv a Gl & pel g e
or perceived envirconment'“within which their decisiocn

mzking and consequent behaviour in respect of economic
",

highly unlikely that any

<

activities tzkes place. 1t is

individual menager will pcrceive the total enviroament

within which economic activities occur. This ccnsists of
both the physical environment and the operational milicu
of the society to whickh the menager belongs (Figure 1).
The latter milieu comprises the economic, political and
valuec systems and the pcrceptions ~nd attitudes of the
society as a whole The individual manager is therefore
only aware of z selection of the theoretically possible
alternatives for action open to him, fow he perceives

the environment is thus a very important elecment in his

decision making with regard to natural resource use,

-

n any dccision making situation affecting the use of
natural resources, managers are faced with a variety of
uncertainties. There are, for example, economic uncert-
sintics such z#s fluctuations in price and demand. iqually
important are the vagesries ol naturc itself, these being

commonly referred to as natural hazards.

atural resource usc, nanagers are

o

In many situations of
faced with the possibility of 2 natural hazard occurrence,
although they are not necessarily aware of it. £ flood
plain manager, for example, may be ignorant of any risk to
his own person or property. In areas of hazard one can

expect that decision making in respecct of rescurce use will




(2]

Y
o 1o 1 184l
152102 ,.2 58
165155125198
PHYSICAL IB::%:%{:‘::!
BEHAVIOURAL OR
PERCEIVED MILIEU
ENVIRONMENT { } : }
| | | |
| | | |
l | | | |
N T
OPERATIONAL
MILIEU

FIGURE 1. The Miliew within which Economic Activities
Occur.
Source: R. McDaniel and M.E. Eliot Hurst,

A Systems Analytic Approach to

Economic_Geography, 1968, 16.
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rcflcct the manager's perception, or lack of perception,
of the hazard. Ifetural hazards arc clearly = sigrificant

varizble in the man-iaznd system, azad they must be scean in

this perspective.

NATURAL HAZAXDS IN HUMAN ECOLOZICAL PEASPLCTIVE

It is in the man-land system that man endeavoure to
utilise and manage natural resocurccs., Ly employing claboratc
or simplc technical and social mechanisms he endeavours to
seek in nature that which is useful and to buffer that
whiclh is heri.ful to himself, To cope with the harmful
cffects of nature, complex scts of human adjustments are
found in all human rcsource use systeins. In view of thcse
relationships Fates (1970) discusscs natural hazazds in a
human ecological perspcctive., In this he is consistent
with o strain of geographic research first outlined by
Barrows (1923) who saw geography as human ecology or the
study of the adjustmcnt of man tc his environment,
Hazards arc tzken to be those events in nature which do
not recur recgularly at the same magnitude and whick have

such variancec that they mey causc dislocations in societal

activity. A continucus process of adjustment is necesssary
if man ie to survive and indeed benefit from the natural

world. While this is possible cven in areas of frequent
and recurrent natural hzzard, there is always the possibil:ity
that the adjustments wiil provc insuificient to cope with

a given sct of natural events. Serious and detrimenteal
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cffects may ensue. It is therefore in the intercsts of
all hazarc zone managers to collectively and/or individually
2djust to the hazard in the most efficient manner. The
success of their adjustment is very likecly to be dependent

upon their perception and choice of adjustment to the hazard,

NATURAL HAZARD PLRCEPTION

The process of adjustment is subject to managers first
perceiving that there is a hazard sufficient for them to
take action to minimise its threat and mitigate its effects.
sLmong resource managers, including those of the same social
group, there is likely to be variation in hazar¢ perception
since each manager has an individual 'perceived envircament'.
Lmpirical studies show that among those who occupy and use
a flood plain, there may be those who perceive no hazard;
thosc whe are aware of a definite hazard; and those who
are uncertain as to the risk of flooding faccd (Burton,
1961 a; ZEricksen, 1967 b; Kates, 1962; Kocder, 1961).
Furthermore, the risk perceived by many flood plain
managers may well differ from the probability of flooding
as known to the professional hydrologist, 4imong the
principal hypothescs being investigated in natural hazard
research are those which account for variation in hazard

perception by a combination of the following :

1) The way in which characteristics of the natural event

(e.g. magnitude, duration, frequency) are perceived.
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2) The nature of personal experience of the hazard (e.g.
recency, frequency and intensity of experience).

3) The importance of the hazard to income or locational
interests.

4) Personality factors such as risk taking propensity,

-

fate control, and views of nature (Kates, 1970, 6;

White, Kates and Burton, 1970, 4-5).

Empirical evidence suggests that variation in hazard

1

rel

(]

3]

perception is not ted to socio-cconomic class or age

(Burton, 1961 a; Roder, 1961).

Managers who perceive a hazard may feel the risk warrants
action to reduce the potemntial danger. They must therefore

evaluate and choose which adjustments they will adopt.

CHCICE OF ADJUSTMENT TO IAZARD

Decision making with regard to choice of adjustment to
hazard may best be described by adopting the approach
developed by White (1961 a, 1964 a) for analysing and
explaining decisions in resource use and management.
White cnvisages a decision making framework compounded of
a trichotomous set of choices: the theorctical range of
choice open to any manager; a practical range of choice
which lies within the theoretical range; and the actual
choices selected from within the limits of the practical
range. The actual seclection depends upon the way in

which the manager analyses the different elements in the




decision, White illustrated his approach by developing
the mocdel outlined in Figure 2, This incorporates six
elements which he suggests may enter decisicns as to flood

plain use and management.

First, there is the manager's perception of the theorctical
range of chcice cpen to him in making ad justments to the
flood hazard. It is likely that few, if any, managefs
will be aware of the full range of possible adjustments
open to them., Burton, Kates and White (1968, 11) record
that they have found few instances in which all the
theoretical possibilities are canvassecd. Kates
(1970, 7, 17-18) sugsests that variation in awareness of
the number and type of adjustments, and the quality of
knowledge thereof, might be accounted for by factors
controlling access to information, or surrogates thereof
such as education, income, travel, and role related

responsibility and training.

The sceccond element entering decision making is the
manager's perception of hazard in terms of personal
vulnerability during possible future flooding.

Third, is 2 manager's perccption and asscssment of the
logical fcasibility of an acdjustment in terms of its

efficacy and the availability of skills, tools and materizsls,

Fourth, is the marnre~'s nerception of the relative

eccnerin efficioncy of alternative . ?3urctmants This
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Perception by Manager of:

Adjustment J:"heoret- Flood HOER Econf.xmc Spatial I_Dract-
ical Haieakd nol- effic- s ical
Choice o5 ogy iency = Choice
Loss bearing 1 1 1 1 1 1
Flood
protection
works 1 1 1 1 1 1
Emergency
action 1 1 1 0 0 0
Structural
change 1 1 0 0 0 0
Insurance 1 1 0 0 0 0
Public
relief 0 0 0 0 0 0
Change in
land use 0 0 0 0 0 0
0 Not perceived

1

Perceived

FIGURE 2, Choice of /idjustment to Floods by a Hypothetical

Flood Plain Manager.

Sourgg:

G.F. White,

Choice of Adjustment to

Floods, 1964 a, 9.
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involves estimating the anticipated costs and benefits of
an adjustment in light of the manager's perceived time

horizon, and the degree to which thc adjustment is required.

Fifth, is the manager's perception of spatial linkage
between action in the flcod plain and resource use in
other areas. For examplc, stopbanking may promote use of

land in one place whilst hindering it in another.

The final clement is the complex of social constraints
(e.g. social valucs, traditions and laws) whichmy affect
a manager's pcrception of any of the other elements and
result in his beiﬁg limited to a practical range of choice.
For example, the absence of periodic dissemination of
information by bodies qualified to do so (e.g. Regicnal
Water DBoazrds) may a2ffect managerial percepticn of both the
hazard and the thecretical range of adjustments. Lven if
a theoretical chcice is pcecrceived, it may not be adopted
because it seems to the manager to be unwise in the light

of social constraints which prohibit or discourage the choice.

In the example used in Figure 2, the manager, a merchant
occcupying a building cn a flcod plain, is aware of all but
two of the theoretical choices open to him: public relief
and change in land use. He perceives the flcod hazard as
sufficient for hin to consicder adjustment. However, he
cdoes not have command of the technique of effecting structural

Ahanane ¢~ ie haerdemam~ ﬂ«c\m:f:m‘- {p_‘g’ r?ising the floor
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level), ncr cdoes he know how to go about obtaining
insurance cover. e cconsiders the cost of emergency acticn,
such as protecting his stock with plastic sheeting, to be
tco great. Thus, he is left with the practical choice
of either bearing the loss or relying upon flood potection
works, neither cf which he regards as objecticnable to

others in the town in terms of the effects on land usec,

white's mocel is descriptive rather than normative and
obviocusly thec elements could be srranged in different
ccmbinations. Scveral empirical studiecs provicde applicat-
ions of it. They show that both perception of the varicus
alternative acdjustments and the frequency of adopticn
therecf vary according tc the frequency and severity of
flooding, especizlly the perceived frequency and severity
(Ericksen, 1967 b, 10z-111; Kates, 1962, 83-88). There
a2lsoc appears to be 2 relaticnship between adoption of
adjustments and previous cxperience of the hazard, this
being most evident in areas where very heavy damage hzas
been sustained, Thus, cccupants who have a2 high level
of knowledge and experience of flocding zre the ones most
likely to adopt adjustments other than loss bearing. For
example, White (1964 =) founc a strong asscciation betwsen
those who perceive and adopt structural measurcs anc their
length of tenure on the f1:0C plain, and between the
perception and adoption of emergency measurcs and their

lccaticn within reach of the latest major flocd. The




&
frequency of adcpticon does not appear to be related to
sccio-economic status except where the cost is high

(Burton, Kates, Mather and Snead, 1965; Kates, 1962).

Having cutlined the nature of environmental perception
with particular refecrence to natural hazard perception and
choice of adjustment to hazard, it is pertinent to indicate
the extent of gecgraphical research embracing the theme of
environmental perception, especially that relating to

natural hazarcds and, more particularly, flocod risk.

SCOPL OF PRLZVICOUS LITLZRATURE

.8 a research theme in gecgraphy, environmental perception
has wide application, For example, studies incorporating
an awareness of the importance cf perception have contributed
to an understanding of wilcerness use (Lucas, 1964; 1966),
English criteria for scenic beauty (Lowenthal and Prince,
1964; 1965), incustrial water demands (Wong, 1969),
appraisal of pastoral rcscurces (Heathcote, 1963),multiple
recreational demands (C'Riordan, 1969), =daptation to the
East sAfrican environment (Porter, 1965), space preference
in Tanzania (Gould, 1969), and have brought to light the
discord that can arise between resource users and the
technical experts who propose how a resource should be
managed (Fomaroff, 1963; lacinko, 1963). Within its
broad scope, cenvironmental perception hss its olcdest

rescearch tradition in studies of natural hazards. In

more recent years it has found increazsing application in
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urban geography through studies of human spatial behavicur.
It has been applied, for example, in studies of intra-urban
migration (idams, 1969; Brown and Holmes, 1970; Johnston,
1969). The extent and nature of this new cdevelopment is

well outlined by Golledge (1970) and Saarinen (1969).

N.LTURLAL HeZl 5D RESEARCH

Research into perception and adjustment to natural hazards
has to datc been concentrated on relatively few of the wice
range of hazards outlined by Burton and Kates (1964 b,
414-417) . Beginning with investigaticns into flood plain
cccupance, research has been extended to include blizzards
and snow (Scnnenfeld, 1967; Rooney, 1965; 1967; 1969),
coastal storms (Burton, Kates, Mather and Snead, 1965;
Burton, Kates and Sneacd, 1969; Kates. 1967), drought
(Heathcote, 1969; Parkhill, 1970; Sazrinen, 1966), soil
erosion (Blaut, et al, 1959), tsunami (Havighurst, 1967),
and the quasi-natural hazards of air pollution (4uliciems
and Burton, 1970) and water pollution (Hewings, 1968).
411 these varied studies may be seen as part of the resesxch

paracigm outlined by Kates (1970, 2). This seeks to:

1) issess the extent of human occupance in hazard zones.

2) Icentify the full range cf possible huunn adjustment
to the hazard.

3) Study how men percecive and estimeate the cccurrence of
the hazard.

4) Describe the process of adoption of damage-reducing
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adjustments in their social context.
5) Lstimate the optimzl set of adjustments in terms of

anticipatcd social consequences.

This rcsezrch framework emphasises the idea that natural
hazards should be viewed in an ecological perspective.
The emphaeis in the prescnt study is cn the third and

",

fourth aspects of this paradigm.

Since this study is concerned with managerial perception
and response to flcod hazard, it is necessary to confine
the remzinder of this review to literature relating to

floud plain occupance.

Research into Flood Plain Cccupance

Geographical research into human occupance of flocd
plains has largely becen the province of American geographers,
notably those associated with the University of Chicago.
The Chicago research programme arose out of concern at
mounting /fmerican flood losses which continued to rise
despite increasing expenditure on conventional flocod
control schemes (Holmes, 1961; Renshaw,1961). This
Faracdoxical situation was accounted for in pert by limit-
ations on the choice of adjustment to flooding. Kesearch
was thus directed at investigating the factors which tend
to limit the range of choice, and in so doing it was hoped
to offer some snlution +o the flood loss-protection cost

problem,
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The literaturc may be rcviewed in threc closely related
groups, the first of which consists of several studiecs that
assess the ways in which social, cconomic and behavioural
veriables have interacted to produce the obscrvable pattems
of rural and urban flcod plain occupancec. Burton (1962)
has developed a typology of agricultural coccupance of flood
plains, and Whitc,ct 2l1,(1958) have studied changes in
flood plain cccupance in 17 United States cities. The
latter research showed that, in general, frcquent flooding
fails to inhibit the growth of urban flcod plain scttlement,
and that the rising toll of flood losses is being caused
primarily by increasing encroachment of urban scttlement
on to flood plains without sufficicnt acdjustments being
made, Furthermore, expcnsive flcod control schemes were
found to increase the potential for flood losses since
they encocuraged confidence in the protected area as a place

for human occupance (White, et al, 1958; White, 1960).

The second group of studics are those which have
investigated flood plain managers' perceptions of hazard
and their attitudes towarcds alternative adjustments for
recucing possible flcod losses. The present study comes
within this context. The two most detailed works in this
group are the companion volumes of Kates (1962) and White

(1964

]

)« Both are based on studies in six United States
towns with flood problems ranging from minor to severe,

Kates concentrated on the perception of flood hazard and
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the range of choice of adjustment, while White examined
the circumstances in which private and public managers
choose among several possible acdjustments, Kates
illustrated the variation in managerizl perception of the
naturc and magnitude of the flood procblem. Fe found that
many managers perceived the hazard and range of choice of
adjustment rather imperfectly and hence their adjustment,
if any, was not the most efficient for the situation,

Both researchers found experiencc to be a significant
factor in managerial perception and response to hazard.
siction to reduce the damage of possible future flooding
was found to be most likely when several flcods had been

expericnced and when the losses had been severe.

Two smaller stucies have investigated the effects that
knowledge of flood protection hrs on hazard perception.
Both Burton (1961 2) in his study of the communities of
Hammond and Munster on the flcod plain of the Little
Calumet River in northern Indiana, and Roder (1961) in his
investigations at Topeka, Kansas, were unable to discern
a direct relzstionship between residents' knowledge of
protective structurcs and their expectation of future
floocs. Instead, Burton fcund that it was the type of
past flood experience which tended to have 2 significant

role to play in appraisals of flood hazard.

Other stucdics have assessec the attitudes of flood plain

managers to flood insurance (Czamanske, 1966), and have



compared the hazard perception of flcod plain and sea
shore inhabitants (Burton and Katcs, 1964 a; Burton,
Kates, Mather and Sncad, 1965). In the latter study it
was found that managers of coastal properties hacd a
greater awareness of the hazards of storms than did urban
flood plain dwellers.

The final group of studies are those concerned with the
range and naturc of altcrnative adjustments to flood

hazard,. L8 a possible counter to the rising toll of

[

floocd losses, thesc studies werc aimed at broadening the
basis of choice by ceacouraging full consideration of the
wholec range of theorctically possiblec adjustments. The
extent of this ranrec a2s seen by the Tennessec Valley
futhority (1963) is outlined in Figure 3, This chart
also shows an assessment made by Ericksen (1967 b, 16)

of the degree to which the various adjustments have been
adopted in llew Zealand. The raznge of adjustments is
consicdered by Scwell (1969) and White (1945; 1964 b),
while Jackson (1965) limits his discussion to non-
structural measures for floocd control. Several adjustments
have been considered in detail, for example, regulation of
land use (Murphy, 1958; Perry, 1956), flood proofing
(Sheaffer, 1960), and flcod insurance (Clawson, 1966;
Foster, 1954; Grossman, 1958; Langbein, 1953; Ovaman,1957).
Other works have investigated the potential effectiveness

and economic efficiency of various adjustments using
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techniques such as cost-benefit analysis (Burton, 1965 b;

lates, 1965; Sewell, 1964; white, 1964 z).

& tangible result of the Chicago and related studies has
been a2 change in United States government policy relating
to adjustment to flocoding. The approach has been broadened
so that as well as flood control, emergency action, and
flood relicf, consideration is now becing given to other
measurcs such as structural change, flood insurance, flood

proofing and flood plain zoning,

Outside of the United States comparatively little
research has been undertaken into flood plain occupance.
Apart from the in-depth interviews conducted by Burton
(1965 b) in Belleville, Ontario and Sewell (1965) in the
Fraser River Basin, British Columbia, Canada, little
attention has becn devoted to identifying the attitudes of
flood plain managers. Studics of floed loss reduction in
Erngland and Vales (Burton, 1961 b), and Canada (Burton,
1965 a), showed that there was a2 need in these countrics
for consideration of a wider range of adjustments. Too
much reliancc was placed on conventional enginecering
approaches to flood problems, although in England and Vales
some local planning authorities have atfempted to regulate
flood plain development. In Australia, the Hunter Valley
Research Maund-tipgn hne an infaw=mstion programme to warn

the public of the dangers of flood hazard and to suggest

measurcs that can reduce the damaging consequences of




flooding (Hunter Valley Research Foundation, 1963).

4Apart from the recent work by Zricksen, the New Zealanc
literature relating to flooding shows little awareness of
both the significance of perception in flood plain manage-
ment and the benefits of 2 wider range of adjustment to
flooding. Most of the literature is devoted to the more
conventional aspects of the problem such as collection of
hydrological data, scil conservation, and river control
activity. This cmphasis is borne out by thc references
cited in the detailed work of icheson (1968). Aside from
this type of werk, Johnston (1969) hzs discussed perception,
choice and adoption of adjustments to flooding with
reference to the field work done in Opotiki by Lricksen
(1967 b). Caddie (1967) gives o passing reference to the
rescarch uncdertaken by the University of Chicago and Pullar
(1967) briecfly queries the wisdom of encouraging further
urban development on flood plains through the implementat-

ion of flood contrcl schemes,

The sole rescarcher in New Zezland to devote attention
to identifying the attitudes of flood plain occupants has
been Ericksen (1967 b; no date b). In investigating the
way in which Opotiki residents perceive flood hazard, he
found that expectation of flooding does not correspond
closely to cither knowledge or past experience of flooding,
thus somewhat contradicting the findings of Burton (1961 a)

and Kates (1962). The relatively low expectancy of future
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flouvding was attributed to the presence of large-scale
protective works of which every respondent showed aware-
ness. The e¢ffect of confidence in these protective works
has been a2n encouragement to flrod plain settlement; a
reduction in the range and frequency of adoption of
acdjustments; and an increase in the potential losses from

any future flooding.

Ericksen (1968; 1971; no cdate a) is also the only
researcher to have examined critically the range and
frequency of adoption of adjustments to flooding in MNew
Zealand. In particular he has shown the need for
regulation of flcod plain development in this country

(Ericksen, 1967 a; 1970).

[4}]

In commencing the present study the author was aware of
thc paucity of empirical studies into humen occupance of
flood pleins in New Zealand. It was hoped that research
in Otorohanga would complement and extend the work of
Lricksen ancd contribute to a better understanding of man's

utilisation of the flood plain resource in New Zealand

Ho PRESENT STUDY IN ITS RESEARCH CONTEXT

The present work is an attitude study embracing the theme
of environmental perception, It is an endeavour to
establish as zccurately as possible how thec members of a
particular community actually perceive and respond to the

hazarcd presented by their particular environmental situation.




Ls 2 small urban community with a2 history of flooding,
Otorohanga Borough was chosen in order to examine the
behaviour of residential managers towards the flocd
hazard. This involved identifying the perceptions of
flood hazard by indivicdual managers, and establishing
their attitudes towards measures for reducing flood damage,
The present work is thus essentially rcplicate of some of
the American attitude studies (Burton, 1961 a; Kates,1962;
Roder, 1961) and the Cpotiki study of Ericksen (1967 b).
In contrast with the imerican study sites, OCtorochanga has
macde a large-scale community adjustment to the flood hazard
in the form of an expensive flood protecticn scheme. In
this, Utorchanga presents a somcwhat similar situation to
that found in Opotiki. rliowever, in the latter town the
protective structurcs werc little more than two years old
when Zricksen made his study, ané at the time his inter-
views were made the risk of flooding was sufficient to
cause many to cvacuate the town in respomse tc a flood
warning. In Otorohanga, on the other hand, nearly 13
years had clapsed since the last major flood and the
protective works had been in existence nearly five years
when the present study was undertaken. Cbviously, in
Otorohanga there has been 2 longer period for confidence
to have been restored in the flocod plain as a place for
human occupance, The findings of the present study will

therefore warrant comparison with the pertinent results
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cbtained in the American and COpotiki studies.

In summary, the purpose of the present research is to:

2) Lstablish how individual residential managers in
CUtorohanga perceive and interpret the flood hazard in
light of the existence of a large-scale flood protect-

ion schcme,

b) Dctermine what havec been the consequences of this
perception in terms of their decision making with
regard tc choice of adjustment to hazard, including

those cecisions relating to choice of home location.

c) Compare the results of this study with those obtained

by other empirical studies of a similar nature.

It is to be hoped that from this, more will be learnt of
the variables that enter into the decision making of
managers in an arcea of flcod risk, and of the conditions
of knowledge under which these decisions are made, The
results may contribute to z better understanding of why
people locate on flood plains, This in turn may assist
planning for the morc cfficient utilisation of flood plain

resources in New Zealand,

In the remaining chapters the focus is on Otorchanga.
In Chapter I1 the geographic problems and the research
hypotheses investigated, and methods used, are outlined
against a background description of the study area.
«nalysis begins in Chapter IIl where the influence of the
flood protection scheme on flood hazard perception is

examined., Chapter 1V investigates the influence cof




hazarc perception on the adoption of alternative
adjustments to the hazard, including choice of home
location, Finally, in Chapter V, comparisons are
made with other studies and some conclusions are

presented.

25.




CHAPTER 11

STUDY ARZIA, RLSEARCS HYPUTHESES

£ND METHCDS

In the preceding chapter an a*tempt wazs made to place the
present study within its geographical research conte:xt.
From the general discussion of human perception and
adjustment to natural hazard, this chazpter moves to an
outline of the specific geographic problems that were
investigated. Since this study is primarily one of flood
plain occupance and human perception and adjustment to
flood hazard, it is necessary to comsider the main elements
of land and flood that have influenced the occupance of
Ctorohanga. This invelves describing Otorohanga's
physical setting and development; its history of flooding;
and the chosen soclution to its flood problem - z large-
scale flood protection scheme, It is 2lso pertinent to
make some evaluation of the hazard in light of the
protective measurcs, fgainst this background will be
outlined the geographic problems investigated in this
study together with the resecarch hypotheses and methods

used in the attempted solution of these problems.
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STUDY LREA

Physical Setting and Development of OCtorohange

Otorohanga (population 1,961 in 1971 census)1is the
northernmost borough of the King Country rcgion in the
central North Island of New Zealand (Inset, Figure 4).

The present town ori:;inatcd as z pcrmancnt camp set up in

s

)

the late 1880's for construction workers engaged in the
extension southwards of the North Island Main Trunk

Railway line, In the vicinity of Qtorohanga this line
traverscs the Waipa River flood plain and it was around

the railway station that the town grew and prospered.

Otorohanga today is a servicing and community centre for
a predominantly dairy farming district. Somc sawmilling
is also undertaken close to the town. Industrial
activity in the town includes caravan asscmbly; the
manufacturc of concrecte products, clothiing and furniture;
and the production of butter, limec and other fertilizers,

and sawn and dressed timber.

&4 large portion of the residential and industrial areas,
and the entire commercial areca of the borough have beccn
developed on a narrow flood plain, Composed of alluvial
silt, sand, gravel and pumice, this flcod plain has been
built up through sedimentation by the upper Waipa and
Mangapu Rivers, and the Mangawhero and Crahiri Streams
which join thc Waipa as it flows round the scuthern

boundary of the borough (Figure 5). The remaining




28.
rcsidential dcvelopment has occurred on low hill land in

the northern portion of the town.

The catchment ofi the rivers and streams that have their
confluence at Otorohanga has an arez of 350 squarc milcs
and is gencrally described as the upper Vaipa catchment
(Figurec 4). In its lower northern rcaches the catchment
is undulating country, but this soon rises to hill land in
the west and a2 more mountainous belt in the cast where the
Rangitoto Range rises to 3,200 fcet. To the south thcre
is a gencrally low divide between the Waipa and Mokau

catchments.

the
The flood plains of the river system and/lower northern

rcaches of the catchment are principally devoted tockﬁrﬁng;
On thc stecper slopcs of the perimeter hills and mountains
indigenous forest cover is still common and includes State
Forest. Where the native cover has been cleared breeding
and store stock are raised. In some of thesec areas slump,
slip and gully erosion is evident but to datc there has
been little adoption of soil conservation measurcs.
However, the Viaikato Valley Authority is hopeful of cstab-
lishing 2 13,000 acrc cxotic forest in the middle Mangaockewa
sub-catchment to help reduce the flood threat to Te Kuiti

(Figure 4).
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Flocding in Ctorohanga
oince the flood event is & mejor variable in the flood

%

air esourcec base e history of floodi is basi
lain r cc ¢, the histo of flooding is basic to a

study of flood plain occupancec. However, the flood record
at Gtorohanga prior tc the formation of the Waikato Valley
suthority in 1956 has not becn well rccordcd, Cne valuzble

source of information was lost during the major flood of
February, 1958, when flood waters destroyed the files and

back copics of the local weekly newspaper, The Otorohanga

e e RS A

i)

exist-

=y
o}

Times. This loss is pertly compcnsatcd for by t
encec of two other sources of information: data compiled by
Cowie (1957) for floods in New Zcaland between 1920 and
1953; and rcadings taken by thc Ministry of Works from a
staff gauge installed on the Honikiwi Bridge which is just
below the confluence of the Waipa and Mangapu Rivers
(Figure 5). Daily water lcvels were recorded at Honikiwi
between 1924 ond 1934, but these rcecadings were not suppated
by discharge measurements, Flows which probably constituted
minor floods during this period are shown in Table 1.
Continuous readings were begun again at Honikiwi Bridge
following the cstablishment of the Waikato Valley Authority.
The peak heights and discharges recorded for floods
occurring since 1956 are also set out in Table 1. 4
discharge of approximately 8,000 cusecs corresponcs to the

bank~-full capacity of the Waipa at Fonikiwi Bridge. If

the river levcl rose to a height of 108 feet on the Honikiwi
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zauge then flcod water began to inundate sections in the
lowest lying parts of the town, that is in the vicinity of
Pinc Strect, Orahiri Terrace, South School, and Phillips
Lvenue (Figure 5)., If the gauge read 110 feet then flood
waters would be zbove the floor level of some of the houses
in this part of town, would be blocking strects in the

vicinity of the Honikiwi Bridge, and would have rcached the

3
pe o

doorsteps of houscs i angitahi Strcet.,

[

4

The first recorded flcod after the inception of European
scttlemecnt was one of major proportions in mid-January,
1907, Fortunately thec township was then small and thus
the losses, though hcavy to the individual, were not, in
aggregate, very large. The only indication that can be
given of thec sizc of this flood reclative to that of the
ma jor flood of Fcbruary, 1958, is by comparing the water
level heights rccorded at the Whatiwhatihoe Bridge,
Pirongia (Figure 4) which supported the only gauge on the
Waipa in 1907, In January of that ycar a height oi &9
feet 5 inches was recorded compared witk 94 feet 1 inch in

February, 1958, the approximate normal water level being

BB feet .,

Between thesc two major floods, there were minor floods
which ceused concern from time to time. Some of the
larger ones caused hcuses to be evacuated, Tor example, in
June, 1920, all the railway staff were forced to leave

their homes (Cowie, 1957, 25). The yecar by day gauge
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TiBLaE 4

PEAK HEIGHRTS AND DISCHAZGLS RICORDED AT HONIKIWI BRIDGE,
OTCRUHING,., FOX SCOME HISTURIC/LL FLLODS I THZI W.lPs RIVER.

é May Cct. July Feb. Dec. Sept. July
Date | 41925 1926 1956 1958 1958 1960 1961
: .
Height (£t.) §{109.0 109.5 108.2 117.0 111.0 109.8 110,65
Rise abcveﬁ
| normal (£t.) | 14.0 14,5 13,2 22.0 16.0 14.8 15.65
Discharge E
(cusecs) | - - 7,200 22,000 10,000 9,200 12,300
i
Date % June July Merch Jul.-iug. Feb. June Sept.-Cct.
} 1962 1962 1964 1964 1967 1968 1970
)
Height (ft.) {108.9 108.7 108.8 108.2 107.8 107.4 108.7
 Rise above |
Ploeinel YEE.)] 1309 13,7 1308 8.2 12.8  12.4 139
iDischarge i
 (cusecs) (&,400 ©£,200 8,300 7,100 6,600 6,100 8,000
]

Notes:

1) ipproximate normal water level is 95 feet. ..t normal
summer flow the Waipa discharges 250 cusecs at Honikiwi
Bridge.

flood waters entered 170 residential
and 100 commercial properties.

2) February, 1958

50 residential sections flooded;
17 houses from 2-24 in. z2bove floor
level,

3) December, 1958

7 houses evacuated.

16 houses evacuated; 14 flooded to
depths from 1-17 in, above flocor
level.

4) Ceptember, 1960
5) July, 1961

Source: Unpublished information supplied by the
Waikato Valley Jutkority.




rccords for Honikiwi Bridge between 1924 and 1934 indicat
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that water probably covecred the lowest lying pert

e

Cctober, 19260. Cowic (1957, 27,2¢

- 3 N 2B
town in May, 1925,
31) records other minor floods in August 1945, September,

19486, and May and July, 1953. it is possible that other

minor floods occurred in this pcriod. Some older resident
£

claim that prior to the implementation of the flood protect-

ion scheme, minor floods occurred every year or two.

It was not, however, until February, 1958, that the
prccarious and highly dangerous situation of the becrough
was fully realised, Following very heavy rainfall in the
catchment (5.44 inches were rceccorded in Otorohanga for the

4 hours ending 9 a.m,, 24 Eebruary, 1958), the upper Waipa

N

and its tributaries rose very quickly. Flood waters
overtopped the North Island Main Trunk Railway embankment,
which had protected the commercial arca of Ctorohanga
during minor floods, and the fall in level induced cataract
conditions rcsulting in considerable damage to 100 propert-
ies in the main and secondary strecets of the commercial

™

arca (Figures 8 and 9). Zlscwhere in the borough 170
3

residential propertics were damaged, the water rising in

many houscs to depths greater than three fcet above floor

level (Figures 6 and 7). The cxtent of the spread of
watcr in this flood can be seen in Figurces 5 and 10, For

a town the size of Otorchanga the flood losscs were immense

(Table 2). The average cost of house repair alonc was $900,
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FESRUARY ;1958 FLOUD LOSSES I CTCACHANGA 32ORCUGH

b

g ITEM $

= -

EPRCPERTY LCEEES:

i Residential 153,000
Chattels 257,008
Commercial 44,000
Stock and Floor Coverings 200,000

o e

R -

Total Property Losses:

CTHZIR LCSSES:

General Borough Damage

Lhescue Relief and Immediate issistance

Post and Tclegraph Buildings and
Communicat ions

Railways - lLssessed Damage

Transport - .ssesscd Damage

Total Other Losses:

TOT4L FLOOD LOSSES:

$ 654,000

A T e e M

26,600
12,000

2,000
60,000
4,000

e

$ 104,600

e ewcezs

$ 758,600

e omiid
e e -

Scurce: VWaikato Vallev Luthority,

Lower Waikato-Waipz Control! Scheme:

sconomic dicport - Boroughs of Ctorohanga,

Huntly 2nd To Kuitd,

1960, ippendix 1.
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FIGURZ 7. Residential Flooding in Crahiri Terrace
PO (February, 1958)
Photo: B,J., Baigent
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FIGURE 8. Flooding in the Commercial Zone -
Tuhoro Strzet (February, 1958)

Fhoto: B.J. Daigent
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FIGURE 9, Flooding in the Commercial Zone -
porthern end of Maniapoto Street (Feb, 1958)

Photo: 2.J. Bzigent
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FIGURE 10. Flooding in the southern section of
Ctorohanga Borough (February, 1959)

Photo: Photo Flight, Cambridge.
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1

anc on top of this residential managcers were faced with the
replacement cost of furniture, drapes, floor coverings,
homec appliances, personal possessions, ctc. in addition
to the asscssable losscs there was considerable human
suffering and dislocation of economic activity. it its

pecak this flood reached a hecight of 22 feet above normal

H

at the Honikiwi Bridge, the discharge being 22,000 cusecs.

Lfter this major flood the pattern of minor flooding
continuced to cause concern for some years. Scveral minor
floods werc of sufficient magnitucde to inundate homecs in
the lowest lying parts of the town (Table 1). However,
in more reccent years minor floods in the river system
havec presented no danger because of the implementation of

a large-scale flood protecction schemec.

Otoroheangs Borough Flood Protecticm Scheme

Onc of the cffects of the disastrous flood of February,
1958, was to shock the residents znd authorities of
Ctorohangs into an awarcncss of the neced to collectively
adjust to the flood hazard. Since Ctorohanga ley within
the catchment area administered by the Waikato Valley
Luthority it was the ALuthority's rcecsponsibility to asscss
the hazard, to design flood protection works and tc
ncgotiatc their finance with the Government, The
rcsulting flood protcction scheme was officially opened
on March 12, 1966.

The scheme, as designed by the juthority in 1959 as part
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of thc comprchensive lower Waikato-Waipa flood control
scheme, provided for the protection of Ctorohanga Borough
primarily by stopbank defences with extensivc channcl
realignment, charnnecl clearing and appurtenant works. Two
principal stopbanks were erccted; one cn the right bank
of the Waipa around the borough boundary, and the other
arouncd the arca betwecn the Mangapu River anc the Mangawhero

Stream on the left bank of the Waipa (Figure 11). The

channel rcalignment included major diversions to cut off

the more prominent meanders of the Waipa above its

~

confluence with the Mangapu (Figure 11). 4 smaller
diversion for the same reason was necessary on the Mangapu
just before it enters the Waipa. Channel clearing
involved removing willows and other growth from berms and
cut-off{ meanders as well zs the bed of the channel, and

modified clearing of thc channel banks, principally on the

cownstream side of the boroug:. The provision of a
sufficicntly wide and clear floodway around the borough

necessitatced cuts being mecde for berm widening, and also

that bricdges be raiscd and lengthened, The latter meant

Honikiwi Bridge) and the

oy

new bridges over the Vaipa (the
lower Mangapu diversion; the extension of the State High-

way bridge over the Waipa; the relocation and raising of
c ]

(Q

the North Island Main Trunk Railway lince; and the con-
struction of a new railway bridgec and two subways, In

ecddition, pumping stations were provided for the disposal




TABLL 3

CTORCHANGA BCROUGH FLOCD PRCTECTICN SCHIEME
PRCTECTICH D ANCILLARY WORKS DATA
B H«;‘ o ot iesk ey s th-- Sarth Moved
‘ atur W Triis .l.:(,ng (Cu.yds)
i
| FLCLD PRCOTICTION WORKS:
Willow Clearing 480 chns
Diversions: Waipa Iiver 95 " 455,000
lMangapu fiver 25 H 122,000
Zdge Protection 220 i
Stopbanking: Waipa River w14 P 690,000
Mengapu River 10 . 72,000
Pumping Stations ({four)

RAILULY T/CRKS: .
Railway Embankment 60 chns 50,000
Main Line Track Lelaying 60 4
RKailway Brldge 440 feect
Subways (two) 154 "

HAIGHEWLY WORKS:

Highway Zmbankments 47 chns 62,000
Waipa Dridge Lengthening 210 feet
liangapu Bridge 360 i
flonikiwi DBridge 460 "
;
' TOTLL EiLRTH WORK (ULNTITY: 1,451,000 g
‘ !
&

qurce:

Waikato Valley Juthority, Qtor01mqga Borough
Plcoa Protection Scheme: 1966, 4.




T.BLZ 4

OTORCHANGA BCROUGH FLOOD PROUTECTICH

COSTS OF PROTECTION AND ANCILLARY WORKS

TN S

K EAPIbF N

e

ITEM

¢t FLOCCOD PRCTZECTION WORKS :

Land Purchase aznd Compensation
Willow Clearing

Barthworks

Pumping Stations and Drainage
Alterations

Miscellancous Items

cost of Protection Work

B ]

RLILWAY WORKE:

T acr I TE (ORI .
HIGHWALAY WORKS:

Statc Highway Recalignment
and Eridging

TOTLL COST:

B ey

255,200
41,200
443,600

50,400
42,400

D S S ]

$ 832,800

e TR

453,200

480,000

$ 1,766,000

= oo
Y R TUEASNSEIT TS

Souxcc: Waikato Valley Luthority,

Otorohanga Borough Flood Protection Schemes

1966, 4.
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FIGURE 12. OStopbanking in the vicinity of the
Island Peserve, Ctorchanga.

Photo: N.J, Ericksen
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St _;-»z‘:‘-u(«rw‘_gv o
i s

FIGURE 13. GStopbank protecting N.Z., Co-operative
Dairy Company's factory, Otorohanga.

Photo: N.J. Lricksen
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lood Protection Vorks in FProgress.

The lines of trees in the lower foreground
and the centre right indicatc meanders of
the Waipa Ziver that have been removed by
diversion cuts, The nearly completed
right bank stopbank extends from the
bottom right around the southern boundary
of the boroug:. In the upper left is the
extended State Highway bridge and the new
railway bridge. The new Honikiwi Bridge
can be seen in the upper right. Lrecas of
berm widening are evident in the middle
centre.

Photo: R. Wallace
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£

of internal storawater. The scale of the scheme can be

seen from Table 3 and Figures 11, 12, 13 and 14. The
protection works made a considerable impact on the landscape
of Ctorohanga, ceven to the extent of the resiting or

demolishing of 21 residential properties which were

located on land required for scheme woris.

The implemcntation of this large-scale flocod protection
scheme was naturally an expensive undertaking (Table 4).
Without Government assistance the borough could never have
underwritten the work. Even with the highest rate of
subsidy awarded for flood control works, $3 for %1, the
borough would still have been under 2 crippling burden
which would havec stifled devclopment and the provision of
amenitics necessary to its gowth. Accordingly, it was

agreed by all partics concerned that the borough should

o
Pebe
pod o

mit its rating for flood protcction purposes to ome-

3

quarter of thc meximum gcneral rate which was estimated

to finance = loan of $250,000, as well as the maintenance
cost estimated to be $1,560 per annum, To furthcer spread

the figancial burden the cost of State highway realignment
and bridging was met by thc National Reoads Board, and New
Zecaland Railways contributed $121,000 towards the cost
of railway works.,
Hozard valuation

In calculating the design flocod uscd to determine the

required standard of flood protection works for Otorohanga,
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the Waikato Valley .uthority (1959, 17-26) adopted a

statistical rainstorm of three-day duration and approx-

4

imately one in 2 hundred year proportions. The calculation
of the design flood on this basis was nccessary because of
the paucity of data on Weipa River flood discharges. The

-

predicted recurrence interval of the design flood is 100

o

years. In other words, it has probability of occurring

a

once in 100 yecars and thercfore a one percent chance of
rccurring in any onc year. The peak discharge of the
design flood is czlculated to be 33,000 cusecs at Honikiwi

dge. This may be compared with the February, 1958,

ol
[ e

eak discharge of 22,000 cusecs at this point.
E]

arc designed to protcct

5]
g
O
H
w

Althoupgh the engineering
Otorohznga from z flood that is greater by half that which
occurred in February, 1950, the possibility of future
flooding in the borough can never be completely discounted.
in their initial rcport on the comprchensive scheme to
provide flood control for the lower Waikato and Waipa
Zivers, the Vaikato Valley Authority (1959, 26) warn that
'the possibility of the occurrence of a flood of greater
size than the design flood is real and must be squarely
faced by all concerned in the proposed flcod control'.

Since many arcas of the upper Waipa catchment arc

L

. 5 .

undeveloped or undcrutilised there is a possibility of

future incrcases in the size and frequency of flood

discharges. The cffecct of upstrcam land development and
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an intensification of farming gencrally, would be to reduce
infiltration rates and hence increase flood discharge for
the same rainfall, For example, it has been estimated
that the additional development of the Mangaokewa sub-
catchment (Figurc 4) from 48 to 90 percent grassland could
incrcecase the peak flood discharge of the Mangaokewa Stream
by 140 percent in the event of a rainstorm of February,

1958, magnitudc.z

Otorohangs has always had 2 history of flooding. Tet
despite this cxperience it required the disasatrous event
of February, 1958, to bring home to the people and
authoritics the dangerous situation of the borough and the
nced for community adjustment to the hazard, The result
heas been the implecmentaticn of an expensive and large-
scale flood protection scheme and the neglect of other
mcthods of adjustment to fiood hazard. Though the
protective works have reduced the hazard, they have not

elimin

V]

ted it completely. It is against this background

that the geographiical problems undcr investigation arose.,

THE GEOGRALP:IIC PACOBLEMS

The geographic problems investigated in this study may
be viewed in two related groups, both of which focus on
the history of flooding in Ctorohanga and the flood

protection scheme that the town now has.

It seems rezsonable to nssume that an event of the
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magnitude and disastrous consequences of the February, 1958
flood would make a lasting impression on the community as
a whole. Silt uncer floor boards and water levcl marks
on the walls of somc houscs zre reminders of the event
even 13 years after. The implecmentation of the flood
protection scheme has doubtless made 2 similar impression,
The presence of 13, to 16 feet high stopbanks, for example,
is most noticeable round the southern boundary of the
borough (Figure 12),. From this situation two sets of
questions arise.

The first set concerns the hazard perception of the

residential managers of Otorohanga. How do they perceive
and interpret the flood hazard today? Was their expect-
ation of flooding greater in the past? What influence

has the implcmentation of thc flood protection scheme had
on their perception of hazard? How much confidence do

they have in the protective works? Has confidence in the

protection scheme been reflected in growth and development

within the borough? Is there any variation in the
perception of hazard among residential managers? If
there is variation, can it be accounted for? It is

these questions which constitute the first group of

geographic problems.,

The second group of problems concerns the response of
residential managers to the hazard, Have they perceived

and adopted alternative individual adjustments to the hazard?



(9]
W

Do they feel additional damage reducing adjustments are

necessary, either to be made by the individual or by the

]

eir attitude towards th

[
o)

community as a whele? Has t
flood protection scheme influenced their perception and
adoption of adjustments? To what extent are they content

to rely merely on the community choice of adjustment in the

-

form of flood protection works? Hlave some managers

adjusted to the hazard through their choice of home
location?

The topographical nature of Otorohanga is such that the
last question warrants particular attention,. Residential
development in the borough has taken place in three

geophysical arcas:

6]

1) On the low portion of the Waipa flood plain subject

e
g
0

n of Zuropean secttle~

o
pete
o]
T

7
to flooding since the incep

(=5
)]
D

ai

,.
L
~

ment in Ctorohanga. Th ca is bounded by the
extent of the flood spread in February, 1958, and

hercafter it is termed 'low flood plain'.
n the high portion of the Waipa flood plain that
es above the maximum rccordcd flood level (February,

.

58). Hercafter this area is designated 'high
)

3) On hilil land which provides flood frec sitcs in
northern portion of the borough. This arc s
1

hereaftcr called 'the northern hill~«land'.

The extent of thesc geophysical arcas is shown in Figure 5.
in selecting their home location, residential managers in

Ctorohanga knowingly or unknowingly make a choice between



these three arces. Cbviously many wriables will enter
into the decision making of managers with regard to their

choice of home location, it is pertinent to ask, however,

whether or not perception of flood hazard has been a

significant influence in managerial choice of home locatiorn.
Is a manager's choice related to the degree of confidence
1=} S

he hes in the flood protection scheme Has his decision

to relocate elsevherc in the borough been influenced by

!

a desire to escape the po

0]

sibility of being flooded

Investigation of these geographic problems rcquires 2
gcet of hypotheses on which to base the research.
AESELRCH HYPCTHEGIE

<

The first group of geographic problems were those
J P

ca

a.

)
O
0]
.
&
]
3
=

concerned with managerial perception of £
Zmpirical evidence (Burton,1961 a; Kates,1962; Roder, 1961)

indicates that a monager's perception of hazard (i.e. his

The flood hazard information of each manager is
compounded of experience and knowledge, and such
information, or the lack of it, is known to be
rclated to some perccived probability distribution

of flood hazard.
Burton (19612, 29-90) and Lates (1962,45-103) showed that
if flood protection mecasures are non-existent or unreliable

then information of past flooding incrcases a manager's




expectation of future floodin I Otorohanga, however,

5

the reversc is likely to apply since a large-scale flood

protecticn scheme has been implemented by thecommunity.

It is therefore generally hypothesised for Otorohanga that
1) i residential manager's perception of flcod hazard

reflects the degrec of confidence he has in the
flood protection scheme.

2) Knowledge of the physical presence of protcctive
measurcs decreases, or even eliminatcs completely,
managerial expectation of future flooding, thus
overriding the significance of kncwledge and
expericnce of past flooding in hazard perception,

3) awareness of protective mecasures increases
confidence in the protected arcz as a place for

human occupance.
Empirical cvidence {Burton, 1961a; Lricksen, 1967b;
Kates, 1962; Roder, 1961) has shown that perception of
flood hazerd varics among managers as to the cxpected
magnitude and frequency of flooding. it has been

hypothesised above that managerial perception of hazard
reflects the degree of confidence a manager has in the
p:otection scheme, Cne therefore

variation in levels of confidence. :

an explanation the following rcscarcuugﬁg\

advanced for investigation:

(1]
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1) That the degree of confidence 2 residential manager has
in the flood protection scheme is rclated to his

P

experience of floecding.
2) That the level of confidecnce is reclated to the knowledge

he frequency and magnitudc of

-
o g
fH)
o
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o g
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3) That the level of confidence is related to the knowledge

that the manager has of the flood protection scheme,

il

4) That the level of confidence is related to the

5) That the level of confidence is related to the

manager's length of residence in or near Otorohanga.

6) That the level of confidence is rclatced to the

manager's socio-economic status.

The sccond group of geographic problems were those
concerned with the responsc of manzgers to the flood hazard.
Empirical studics (Ericksen, 1967 b; KXates, 1962) have shown
that perception of floocd hzzard influenccs managerial
response or lack of respomsec to the hazard. The present
study thcerefore sceeks to cstablish the consequences of
this perception in terms of managerial dccision-making
with regard to choice of adjustment to hazard. O£
particular concern is the influence of perception of hazard
on managerial choice of home location, In an endeavour to

answer the questions reised in this group of problems,




the following hypothescs are advanced:

1) That confidence in flood protection mecasurcs Narrows
the perceived range of both community and individual
adjustments and results in managers adopting few, if

any, alternative adjustments to the hazard.

2) That pcrception of flood hazard, as reflected in the
degree of confidence in flood prctection, is a
significant variable in the choice of home location

made by residential managers in Otorchanga,

tazrough an alternative series of hypothescs as follows:

a) That rcsidential managers who perceive some degrce
of risk adjust to the hazard by choosing to locate
their homes away from what they perceive is the

= & 1 e
hazard zone.

b) That residential managers who perceive no hazar

R
jat)
H
(6]

contcnt to reside in the azrea of low flood plain,

knowing that this area has been floocded in the past.

c) That managerial perception of hazard is a significant

variable in decisions to rclocatc within the borough.

d) That free choice of reclocation by a manager if all
socio-economic constraints are removed is related to
the degrec of confidence that the manager has in the

flood protection scheme,.

-
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THE STUDY hITHOD

411 the foregoing rescarch hypothescs required & method
of testing. The most suitable mcans of obtaining the
information neccssary for such testing was decmed to be
the construction of intensive interview schecdules which

would be personally administered to a samplc of residential

mznagers in Otorohanga.

The Intervicw Schedulgs

e .

The interview schedules contained eight sets of basic
gquestions. The first set concerned the manager's length

of residence and changes of home location in Ctorohanga.
The second sought to establish his opinions as to the
advantagses and disadvantages of living in Otcorohanga.

The third sct was to determinc his experience of flooding
and his knowledge of the frequency and magnitude of past
flooding in Ctorohange. The fourth and fifth sets of

od

O

questions sought to assess his knowledge of the fl
protection schemc and his cxpectancy of future flooding
in light of the schemec. Scts six and seven werc aimed
at cstablishing his rcasons for both choicc oi present
home locaztion, and preferred choice of location if all
socio-cconomic constraints were removed. Finally, a

grogg of quecstions were asked concerning personal items

—~

-

such as age, occupation, education and income,

Threec intervicew schedules werc constructed and used for

data collection, All three were basiczlly similar in
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2s used in interviews with residential
managers living in the arez desi

in addition to the sets of basic questions these managers

3

or not they had adopted any individual measures to reduce
the possibility of flood loss; and to discover how they

would bear a loss should

ey

looding occur. Separate
schedules were used for managers resident on the area of
high flood plain and the northern hill land, The only

differences in these schedules was the manncr in which

O
nl
[
v
(Vo]
0
=

the questions rclating to experience of fl:
motives for choice of present home location were asked.
st

The complecte form of the interview schedules appear as

Appendices A(1), A(II) and A(III).

The sample for cach of the three interview schedules was
drawn in thc following way. The locations of all houses

within the borough boundaries werc mapped in the ficld
= E

using a basc map which showed the boundarics of individual

sections, The houses in each of the threc geophysiceal
areas were then numbered from one upwards, To facilitate

numbering a ruler was laid in a north-south

position on the base map and moved across the map from east

to west as numbering proceeded, The total number of houscs

o

o
o

on the low flood plain was founcd to be 178; on the high

£x
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floocd plain 175; eand on the northern hill land 198.
This made 2 total of 551 houses in the Lhorough, In each
of the three areazs a2 random sample of 10 percent of
households was drawn using tebles of random numbers.
This meant that 18 interviews were conducted with
residential manzgers on the low flood plain, 1& on the
high flood plzin, and 20 on the northern hill land, making
a total of 56 interviews. The location of the sample

respondents is shown in Figure 5.

fLdministering the interview Schedules

Before interviewing proper began, interviews were

.

conducted with six m

3
3

wage

4

S

3]
)

hose nhomes were picked at

W
o

{

random from those in the arez dcsignated as low flcod
plain. This group did not include any of those managers
in the actual study sample. This pilot study was under-

taken to judge the suitability and offensiveness, if any,
of the guestions used. It resulted in soméeé modifications

and additions being mcde to the original schedulcs.

i11 of the 50 interviews were conducted personaily by
the author. The period spent in the field for data
collection was seven deys between December 13 and 23, 1970,
The duration of the interviews ranged from 15 minutes to

three hours depending on the intercst and knowledge of the

respondent. £ huvndrcl percent responce was obtained for
the samples ~»~wn in each of the geophysical areas. It

was hoped that the majority of respondents would be the
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head of the household. In fact this was the case with

all but 11 respondents.

Utilising the Data

The data collected was recorded and analysed by hand.
The interview schedules werc designed so that the responses
to many of the questions could be abstracted for recording
in contingency tables. The latter facilitated the testing
of most of the rcsearch hypothescs since they enabled the
applicetion of the Chi-squared Test (see .Lppendix B).

This was used tc test whethe r the obscrved frequencies
obtained through the interview schedules differcd
significantly from the frequencies which could be expected
according to the research hypotheses. In the calculation
of the various Chi-squares the University of Waikato's

Clivetti Programmz 101 was used.

From the information obtained on the occupation, educat-
ion and income of respondents, a simple socio-economic
index was constructed. Criteria for assigning respondents
to socio-economic classes are summarised in Table 5, These
criteria refer to the characteristics of the head of the
houschold who was not in every case the interviewee,

Four of the heads of housceholds in the sample exhibited

characteristics cdistributed into all three classes; they
were classified as middle class. 411 others were class-
ified into the class in which two of their characteristics

coincided.




TABLE 5

SCCIC-ECCNOMIC CLAES INDLX

o R T T T

1

e

e e

Characteristic

=

e .

Socio-Lconomic Class

e e = e

o=

‘ |
Lower : Middle 4 Upper
! ' | | Pros 1
< = S ‘ 5 i Professionals
i Unskilled ﬁ Skilled E vk
{ b s ]
AN : o : ok : ! Managers
: Cccupation , Semi-skilled | Clerical .
| ! i i Proprictors
E y Unemployed | =
{ ! | Officials
= ~r ﬁ g
i 7
Less than $2,200 More than
Annual Income i
$2,199 $3,200
$3,199 é
o : :
; . school Universit
! i Does not have Vs
L] . - L)
;e A Certificate Teachcrs!
{ Education | School §
! | N or Universit College
! ! Certificate g YL ks !
i ! { Zntrance , cte. ;
4 ¥ H ' i

NJTE

- 4:)

of

T

houschold.
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The author recognises the drawbacks of using data that
is largely qualitative,. The accuracy of the responses to
some questions in the interview schedules is clearly
dependent on the memory of respondents. Furthe rmore,
there arec difficulties in gencralising from data that
amounts to expression of opinions, pcrceptions and
attitudes. However, the nature of the study was such

that it was this type of information that was appropriate.

This chapter has outlined the geographic problems and
research hypotheses investigated, ancd the methods of
study used, The results of the investigation are
presented in the next two chapters. In Chapter 111 the
influence of the flood protection scheme on flood hazard
perception is cexamined, while Chapter IV investigates
the influence of flood protection on perception and
adoption of alternative adjustments to the hazard,

including choice of home location,



CHAPTZR 111

TS INFLUZNC: OF Tl FIOCD PLOTLACTION SCHEME

O FLOOD HiZWAD PiRCEPTICN

In the precceding chapter the gcographic problems
investigated in the prcsent study were outlined in two
groups. This chapter analyses the first group which were

those problcms concerned with managerial perception of

flood hazard. i set of recsecarch Lhypotiesecs werc advanced
as a basis for the analysis of these problems. These

hypotheses incorporate the notion that thc community choice
of an engineering solution to Ctorohanga's flood problem
has profoundly infiluecnced managerial expectation of future
flocding. It was thereforec hypothesised that managerial
perception of flood hazard rcflects the degree of confidence
a manager has in the flood protection scheme, and that
knowledge of the existencec of protective mecasures:

a) Overrides the significance of information on past

flooding in hazard pcrception,
b) Increases confidence in the protected arce as a place

for human occupance,

The general purpose of this chapter is to establish how

individual rcsidential managers in Otorohanges perccive and
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interpret the flood hazard in light of the existence of 2
large~-scale flood protection scheme, The znalysis will
examine in turn, managerial information on past flooding,
knowledge of flood protection, and confidence in the protect-
ion scheme, With this background the influence of the
protection scheme on hazard perception can be anzlysed, and
an attempt made to explain variation in levels of confidence

in the scheme.
INFCRMATICN ON PAST FLOCDING

According to Kates (1962, 45) the flood hazard information

of each manager is compounded of two elements - experience

and knowledge. Soth the quality and quantity of the
information will vary from person to person. A similar
level of information does not mean that there will be
similar perception of the flood risk. Indeed, for
Ctorohanga, it is hypothesised that knowledge of the
existence of protective mecasures overrides the significance
of information on past flooding in hazard pcrception. In
order to investigate this hypothesis, it is first necessary
to examine the clements of flood hazard information held by

the residential managers of Otorohanga.

Zxperience of Flooding

Since the last major fiood in Otorohanga occurred nearly
13 years beforc the present study, and the last significant

minor flood nearly seven years ago, it was to be expected

that many managers would have no experience of flooding in
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TABLE 6

EXPERIAZNCE OF FLOODING BY SAMPLE RESPCGHDLNTS

Number of Respondents with Flood Expericnce

Major flood of Major flood of 4lso experienced
January, 1907 February, 1958 minor flooding
1 9 ; 6

Water Level in Home During Major Flood

Bascment Water up to Between 2 and 5
flooded 2 feet above fecet above
floor levecl floor level
1 1 8

Estimated Loss Suffered During Major Flood

Less than More than

1 3 6

72
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terms of flood waters entering their home. In fact only
10 respondents (17.9 percent) had experience of a major
flood in Otorohanga. During this experience they had all
suffered moderate to heavy losses (Table 6), the highest
individual loss being $2, 300, In addition to a major
flood, six of these 10 respondents had also experienced

minor flooding.

Knowledge of Past Flooding

Knowledge of flood hazard entails an awareness of the
frequency and magnitude of past flooding. hespondents
were judged to have little knowledge if they were aware
only of the major flood of February, 1958. 38, iR
addition to this flood, they were also aware of the
occurrence of some of the minor floods, they were
classified as having some knowledge. To qualify for the
group with most knowledge a respondent had to be aware of
both major floods (i.e¢. January, 1907, and February, 1958)
and able to comment on the frequency and extent of minor
flooding. Statistical analysis shows that there is a
significant relationship between knowledge of past flooding
and a manager's length of residence in or near Otorohanga

(Table 7).

No respondent was completely ignorant of the fact that
Otorohanga had a flood problem, all being aware of the

February, 195€ flood. Thirty-three of those interviewed
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TABLE 7

KNOWLEDGE OF PAST FILOCCODING BY LENGTH OF
RESIDENCE IIN OR NEAR OTCROHANGA

Level of Knowledge Length of Residence Totzls| % of -

of Past Flooding |12Yyrs 13-24 | 25 yrs Total
or less years or more

Little knowledge 16 2 0 18 32.1

Some knowledge 7 3 9 24 42.9

Most knowledge: 0 5 9 14 25,0

Totals: 23 15 18 56 100.0

Rescearch Hypothesis:

Chi-square

= 29.55.,

that therc is o significant
reclationship between lecvel of
knowlcdge of past flooding and the
length of a manager's residence in
or near Otorohanga.

With 4 degreces of frecdom the
probability value is less than
0.1 percent; highly significant.
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(58.9 percent) were living either in the borough or the
surrounding district at the time of this flood, the remaind-
er having learnt of the event through the news media of the

time or through conversation with other residents.

Aside from the February, 1958 flood, there was variation
in awareness of other events in the flood history of the
town, Only 14 respondents (25 percent) were aware of the
major flood of January, 1907. Although 33 of the managers
interviewed were living in or near Otorohanga at the time,
only 19 (33.9 percent) could recall the minor flood of
December, 1958 when approximately 50 residential sections
in the borough were flooded, including 17 houses to depths
from 2 to 24 inches above floor level, No respondent
named = minor flood in 1960, yet, in September of that year,
seven homes were evacuated. Cnly one respondent (1.8 per-
cent) could rcmember the flood of July, 1961 when 16
houses were evacuated, including 14 that were inundated to
depths ranging from 1 to 17 inches above floor level, One
would expect such events to have been significant in a2 town
the size of Otorohanga, It can only be concluded that
either some respondents were unaware of such events
occurring in their town, or that such floods were not
significant events to them personally, and were, therefore,
not memorable, It would seem that disastrous events of
the magnitude of that of February, 1958 are significant to

those who witness them, but who are not actually affected
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by them, or even to those who learn of them some time after
they have occurred. On the other hand, events of a much
lesser magnitude appear to be significant mainly to those
personally affected by them, Variation in ability to
remember, and the nature of what constitutes a memorable
event to the individuazl, would zppear to be important
factors in the flood hazard information that a manager

possesses.

Before considering whether or not flood hazard information
has any influence on hazard percecption, it is necessary to
examine managerial knowledge of, and confidence in, the
flood protection scheme since it has been hypothesised that
knowledge of the physical presence of protective works
overrides the significance of knowledge and experience of

past flooding in hazard perception.

KNOWLEDGE OF FLOOD PROTECTICHN

Levels of Knowledge

To provide some measure of managerial knowledge of the
flood protection scheme respondents were asked to name:

1) The measures that have been tazken to protect
Ctorohanga from flooding,

2) The organisation which was responsible for planning
the protection scheme.

3) The sources of finance for the scheme,

4) The size of flood the scheme is designed to protect

the borough from,
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Those who could name only one or two protective mecasures
and not answer any of the last three questions were judged
to have little knowledge of the scheme, Those respondents
who could answer onc of the last threc questions and who
wecre aware of three protective measurces were classified as
having some knowledge. Those designated as being well-
informed were aware of four or more of the protective
measures and could answer two or all of the last three

gqucstions,

Awzrceness of much of this information is likely to be
largely a function of access to communication networks
(i.e. newspapers, technical reports, public meetings, etc.).
Variation in levels of knowledge may well be accounted for
by factors controlling access to such information, or
surrogates thereof, such zs socio-economic class or, more
specifically, education. Roder's investigation at Topeka,
Kansas, supports this, He found a clear difference between

socio-economic classes in their knowledge of the protect-
ive measures taken against recurrent flood damage (Roder,
1961, 74-75). In Otorohanga, however, no such rclation-
ship was found to exist (Table 8). This result may reflect
inadequacies in the socio-economic index (Table 5) used for
assigning respondents to socio-economic classcs, The
significance of educational attainment was therefore
examined and a statistically significant relationship was

found to exist betwcen it and knowledge of flood protection




TABLE 8

KNOWLZDGEZ OF FLCCD PACTICTION BY SCOCIC-ECONCMIC CLASS

Level of Socio-Zconomic Class % of
Knowledge S Taea Total

SRON SRS Lower |{Middle | Upper A
Little Xnowledge 9 10 15 34 60.7
Some Knowledge 4 4 6 14 25,0
Well=informed 1 2 5 8 14.3
Totals: 14 16 26 56 100,0

e = ;|

Rescarch Ilypothesis:

Chi-square = 1,17.

that there is

e significant

cdifference between socio-
economic classes in their knowledge
of the flood protection scheme,

With 4 degrees of frecdom the

probability valuc is greatcer

than 10 percent;

not significant.




TABLE 9

KNOVILEDGE OF FLOOD PRCTEZCTICN BY EDUCATION

T,

Level of
Knowledge

Littlc knowledge
Some knowledge

Well-informed

Totals:

Level of Education Totals
L %%S‘é't h‘i b % 2-,(:: é?nr‘t‘/ Tertiary
20 10 4 34
12 0 2 14
3 0 5 8
E ! 10 11 56

Chi-squarec =

Research Hypothesis:

17.31

that there is a significant
relationship between level of
knowledge of flood protection
and level of ecducation.

With 4 degrees of freedom the
probability value is between
0,1 and 1,0 percent;

significant,
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(Table 9). Of those respondents with little knowledge,
88.2 percent have never attended an institution such as 2a
University, Teachers' College or Pharmacy Schocl, On the
other hand, 62.5 percent of those judged to be well-informed
have the benefit of 2 tertiary education and now occupy
professional positions (e.g. lawyer, engineer, teacher,
minister, and chemist). They have therefore perhaps been
better able to obtain and retain information on the flood

protection scheme,

Knowledge of Scheme Details

Responses to the questions uscd to assess managerial
knowledge of flood protection indicate that variation
exists in the knowledge which managers have of individual
aspects of the protection scheme (Table 10). All respond-
ents have knowledge of stopbanking, This is not surprising
since the stopbanks are quite a prominent feature of the
landscape, particularly round the southern boundary of the
borough (Figure 12). Channel diversion and channel
improvements (c.g. willow clearing) are not as well perceived
as stopbanking, probably because their use in reducing flood
overflows is a less obvious flood protection measure. In
Opotiki, Ericksen (1967 b, 87-88) found a similer
difference between managerial knowledge of stopbanking and
awareness of channcl clearance and related measurcs. The
other mecasures taken in Otorohanga as part of the protect-

ion scheme are poorly perceived. llany of the managers




TABLE 10

KNOWLEDGE COF THE FLCOD PROTEZCTICN SCHIMZ
HELD BY SAMPLE RESPCINDENTS

75,

Knowledge of:

Respondents with Knowledge

Number Percentage
Stopbanking 56 100,0
Channel diversion 37 66.1
Channel improvements
(c.g. willow clearing) 33 58.9
State Highway and Main
Trunk Railway rcalignment
and raising 22 39.3
Pumping Stations 9 16.1
Flood warning system 2 3ib
Berm widening 0 0.0
Sources of Finance:
1) National Roads Board 3 5.4
2) New Zealand Railways 5 10.7
3) Rating by Borough for
flood protection 28 50,0
4) Government subsidy 29 51.8
Role of Waikato Valley
Aduthority 26 46,4
Size of 'design flood! 3 5.4
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interviewed, clearly did not associate flood protection
with the realignment and raising of bridges and sections of
State highway and the North Island Main Trunk Railway line,
Yet these changes were necessary in order to provide a2
sufficiently wide and clear floodway round the borough.

No respondent expressed knowledge of the berm widening done
for the same purpose, It would scem likely that some, at
least, had seen the cuts being made, but again did not
associate them with flood protection. The low awareness
of the existence of a flood warning system and pumping
stations may possibly be accounted for by the fact that

thesc mcasures are not conspicuous features of the landscape.

Many of the managers interviewed had no knowledge of some
or all of the four sources of finance for the scheme
(Table 10). Somewhat surprisingly, only 50.0 percent were
aware that rating is being used for flood protection
purposcs. A quarter of the gcneral rate struck uniformly
over the whole borough goes towards this end. As 66.1
percent of respondents owvned their home, it is clear that

some are not fully aware of what they are paying rates for,

Only three of those interviewed (5.4 percent) were able
to name the size of flood the scheme is designed to protect
the town from. This is an interesting reversal of the
situation in Opotiki where Ericksen (no date b, 18) found
that many respondents possessed this information. A large

number of his respondents were, however, commercial managers
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and mey, thcrefore, have been better informed on the flood
protection works. The three Otorohanga managers knew that
the protective measures were designed to protect the borough
from a hundred year flocd. However, they wrongly assumed
that this meant that such a flood would occur only once
every hundred years. This conforms to what Burton, Kates
and White (1968, 16) term 'a non-professional penchant for
making events knowable and cyclical.' This is 2 mistake,
since the water resource cngincecer or the hydrologist uses
the term 'hundred year flood' to mecan that such a flood has
a probability of occurring once in 2z hundred years and
therefore a2 one percent chance of recurring in any one year.
It does not mean, as the three managers in Ctorohanga
believed, that the flood having occurred once, will not do

so agein for another hundred years.

Sources of Knowledge

The extent and quality of knowledge is dependent to a
large degree on how such knowledge is gained, In Otordenga
knowledge of the flood protection scheme seems to have
recached respondents in threc ways:

1) Through written information on the scheme.

2) By personal observation.

3) Via word of mouth.

Probably the most important agent in disseminating written

information on the scheme has been the town's local weekly
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newspaper, The Otorohanga Times. This paper recorded the

planning, financing and development of the scheme from its
inception. £ full review of the history, cost and nature
of the scheme, includingz its expected degree of protection,
was undertaken for the official opening of the scheme on

March 12, 1966. Up to this point The Ctorochanga Times

played an important role in informing residents of the views
held by the technical experts on the towvn's flood problem
and measures to combat this problem, Since the opening of
the scheme, however, flooding and flood protection have
been accorded little space apart from the occasional brief
reference in reports on the proceedings of Borough Council
meetings. Zvents such as the high flow in the Waipa River

in early October, 1970 were not considered worthy of mentim.

Full technical and other information on the Otorohanga
scheme is contazined in the Waikato Valley Authority's master
scheme report on flcod control for the lower Waikato and
Waipa Rivers (Waikato Valley Authority, 1959). However,
only two respondents had access to this report, one as a
foundation member of the Authority, and the other as
engineer for the Otorohanga County Council. For the
official opening of the scheme, the Authority issued an
information booklet (Waikato Valley Authority, 1966), but

this only had limited distribution to the public,.

The Ctorohanga Borough Council has recently had prepared

a district planning scheme (North, et al, 1970), but this
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contains no reference to flood protection, nor to regulating
land use in terms of the flood hazard, even though the Town

and Country Planning Act of 1953 allows for such planning.1

As almost all the written information on the scheme was
printed in 1966 or earlier, it was obvious that the ma jority
of those interviewed had not recently read anything pertain-
ing to the scheme, Thirty-four managers (60,7 percent)
remembered having seen newspaper articles on the scheme at
some time in the past, but few of them could recall the
content of these articles, Only 10 respondents (17.9
percent) had seen the booklet put out by the Waikato Valley
Authority (1966) for the official opening of the scheme.

It is therefore hardly surprising that as few as eight
managers (14.3 percent) were judged to be well-informed.
It would seem likely that many respondents have gained
much of their information via word of mouth, or through
personal observation of scheme works, rather than from
recading written information, This may help e:xplain the
large group (85,7 percent) who werc assessed a2s having
little or some knowledge of flood protection, Thirteen
respondents (23.3 percent) had tzken up residence in
Otorohanga after the completion of the protective works
and therefore are not likely to have had access to the
written information published on the scheme, They are
aware of the stopbanks since they are an obvious feature

of the Otorohanga landscape, but any additional infarmation
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they possess is likely to have been gained during

conversation with longer term residents.

Explanation of variation in levels of knowledge of flood
protection is thus a complex problem. Among those factors
that seem significant are the degree and recency of access
to writ ten information, educational attainment, powers of
observation, the ability to remember, 2nd whether ar not
the manager lived in Otorohanga during the planning and

construction of the scheme works.

The paucity of knowledge among many managers suggests
that there may be 2 need for periodic dissemination of
information to make the public more aware of the hazard
and the expected degree of protection provided by the
scheme. Further credence to this idea is suggested by
the hypothesis that knowledge of the existence of
protective structures decreases, or even eliminates
completely, managerial expectation of future flooding.
The analysis, therefore, now moves to an examination of

managerial confi dence in the protection scheme,

CONFIDENCE IN THE FLCCD PROTECTICN SCHEME

Levels of Confidence

In order to assess mame gerial confid ece in the flood
protection scheme respondents were asked how much protect-
ion they thought the scheme gave Otorohanga from flooding,

and how many future floods they expected in light of the




protective works, Did they expect no future floods in
Otorohanga, or would the number be more, less or about the
same as that experienced beforec the scheme was completed?
Those who felt that the borough was now protected from all
floods regardless of size were designated as having complete
confidence in the scheme (i.e. they expected no future
floods). Those who were of the opinion that Ctorohan ga
was protected from most floods, but were not sure about
all, and who expected less flooding than had been experienced
before the completion of the scheme, werc judged to be
reasonably coafident, but with an element of doubt as to
the complete effectiveness of the scheme. £ respondent
who was certain that Ctorohanga would be flooded again, and
who expected there would be more or zbout the same number
of floods as that experienced in the past, would have been

classified as completely lacking confidence in the scheme.

Zxactly half of those interviewed had complete confidence
in the scheme; the other ln ¥ being reasonably confident,
but with an element of doubt., No one was found to be

completely lacking in confidence,

Before examining the influence of confidence in the
scheme on perception of flood hazzard, and before endeavour-
ing to explain the variation in levels of confidence, it is
pertinent to investigate the hypothesis that awareness of

the physical presence of stopbanking increases confidence

in the protected area a2s a place for human occupance.
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This involves consideration of some of the consequences of

confidence in the flood protection scheme,

Consequences of Confidence

The disastrous flood of February, 1958, naturally affected
the confidence and morzle of the people of Otorohanga. it
was not easy to face the future with silted up houses and
business premises, flood damaged stocks, and ruined
furniture, floor coverings, personal possessions, etc.

For many, it meant 2 new start in life., During the next
six years there were minor floods which kept residents
aware of the hazard (Table41). - Many lived in-fear of
flocding-until 1966 by which time the stopbanks were
nearing completion, Initially, there was some loss of
confidence in the future of the borough, To some residents

a stagnant and deteriorating town was-a possibility.

The loss of confidence was most marked in the area flooded
in February, 1958 (i.e. .the area designated low flood plain).
The decline in the rate of home building in this area was
such that only one house was built between lLiarch, 1958, and
December, 4961 (Figure 15). ~The ‘same period, however, saw
a total of 48 new houses erected on the northern hill-land.
It seems likely that some residential managers chose to
live .on the hill-land -in-order to -escape the possibility of
'being flooded. This hypothesis will be examined in the
next chapter, In the five years up to the completion of

the flood protection scheme in 1966, the situvation on the
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low flood plzin improved slightly with a2 total of six
houses being built (Figure 15). Undoubtedly the low rate
of home building on the low flood plain was influenced by
the pclicy of the State Advances Corporation which, after
the flood of February, 1958, was no longer prepared to
supply mortgage finance for buiiding in this area. This
policy was maintained until the completion of the flood
protection scheme. The regulation of flood plain develop-
ment through building finance is not unique to Otcorohanga.
It has also been used, for example, in Opotiki (Zricksen,

4970, 45).

The implementation of the flood protection scheme helped
to restore confidence in the town. When asked to name and
rank what they considered were the advantages of living in
Otorochanga, 47 of those interviewed (83.9 percent) gave
protection from flooding as one of their answers, Fourteen
of these (25 percent of all respondents) ranked flood
protection as the main advantage (Table 11). Some of those
interviewed were of the opinion that Otorohanga would have

become a 'ghost town' without the construction of the flood

protection works, Others cfedited the scheme with having
'put 2 new face on the towm!'. They saw the flood of

February, 1958, as 'a blessing in disguise' since it forced
the authorities to provide flood protection measures for

the borough.

The restoration of confidence in the town has manifested
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RANKINGS DY SAMPLE IUESPCNDENTS
OF ADVANTAGES OF LIVIIG IN CTCROHANG.

!
! Rankings No
‘ Advantages ] R R Resp-
Y Y B
Number making each ranking
Social advantages
(e.g. ecasy to make
friends) 20 15 i 5 1 - 8
Protection from
flooding 14 b 9 10 4 1 9
Educational
facilities 9 3 10 9.8, - 19
omall town atmosphere g 122 14 | 4 - - &
Central location 2 - 1 1 1 - 51
Zmployment |
opportunitics 1 1 2 2 3 - 47
{ Other advantages 2 3 1 - 1 2 -
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itself in several ways. Industrial activity has increased
with the establishment of a2 clothing factory, which employs

27 females, and the rapid expansion of garavan manufacturing
by a company which now employs up to 100 workers and commands
sizable export orders to ALustralia, Many commercial premises
have been modernised and redecorated, The general spirit of
the community is indicated by the sgope and nature of projects

undertaken by servige organisations sugh a2s the Junior Chamber

of Commerce, To attract tourists, a deer park and aviary
have been developed and 2 kiwi house is under gonstruction,
The establishment of 2 botanigal reserve and the construction

of a replica of a2 bkaori pz are planned for the future,

Confidenge in the low flood plain is sugh that residential
building In this area has increased in the last three years
(Figure 15) and the fi rst new subdivisions for many years
have been opened up, All but one of the 13 segtions in the
Mage Street subdivision (Figure 16) have bgen built on
since mid 1968. There are also twe more regent subdivis-
ions which as yet are not built on, One consists of 19
segtions in Glendon Place and the other of 10 sccgtions
offered for sale in Rangitahi Street (Figure 16) by the
Bow ugh Council, These sections are seclling quite well
despite the facgt that they were flooded to depths from six

to eight feet in February, 1958.

The confiidence in the protected area as a place for human
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occcupance is reflected in the recently completed district
planning schemc prepared for the Ctorchanga Borough Council
(North, et al, 1970). This scheme provides for the future
development of those areas of low flood plain that are not
utilised at present, but which are within the area protectec
by the stopbanks. Thus the arca betwcen the railway linec
and the cld course of the waipes along the eastern boundary
cf the borcugh is zoned for heavy industrial development,
while the low lying arca inside the stopbanking along the

western boundary is designated as residential (Figure 16).

The increase in property values within the borough mey

also be an indicaticn of the yrestoration of confidence in

the town, The ratable value of property within the bcrough
has shown a marked increzse over the past decade, The tctal

unimproved value has more than doubled from $772,690 at
March 31, 1960, to $1,816,000 at March 31, 1970. In the
same period the total capital value almost doubled from

$3,598,030 to $6,966,400,%

The implementation cof a large-scale flood protection
scheme appears to have played a very significant role in the
restoration of confidence in Utorchanga following the
disastrous flcod of February, 1956. All of the managers
interviewed werc aware of the physicel presence of stop-
banking and such knowledge clearly increcascs confidence

in the protected arec as 2 place for human occupance, This
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is lcading to an increase in scttlemecnt within the hazard
zone and has also contributed to the rise in propcrty values
within the borcugh, The rcecsult is clearly an increased
loss potential should flooding ever occur again. This
paradoxical situation, whereby the large expenditurc on
flocod protection is increasing the potential flood damage
cost, is far from a2 unique one. There are many similar
situations in New Zealand (wricksen, 1967 b; 1970; 1971) and
els ewhere. The cost of this situaticn has been demonstratec
in the United States where flood losses continue to rise
despite the expenditure of large sums of Federal money on
large-scale flood control schemes (Holmes, 1961; Henshaw,

1961; White, et _al, 1958; White, 1960),

Having examined the levels of managerial confidence in the
protection scheme and considered some of the consequences
of this confidence, the next step in the analysis is to
establish the influence of the implementation of the scheme

on hazard pcrception,.

INFLUZNCE OF PRUTLCTICN ON FLOOD HAZARD PERCEPTICON

Empirical studics in the United States by Burton (1961 =z,
89-90) and Kates (1962, 45-103) indicate that if flood
protection mecasures arc ncn-existent or umreliable then
information of past flooding increcases a manager's
expectation of future flocding. It was suggested in
Chapter II that the reverse is likely to apply in Ctorchanga

since the community has chosen to adjust to the hazard
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through the implementation of large-scale protective works
which to date have becen effective. It was hypothesised
that awareness of the existence of protective measures
decreases managerial perception ofi flood hazard, regardless
of the knowledge and experience that a2 manager possesses of

past flooding.

In examining this hypothesis it is pertinent to note that
2ll of the menagers interviewed were of the opinion that
Ctorohange would have been fl.oded again at some time in
the future if flood protection measures had not been taken.
In support ¢©f this response, managers were asked to assume
that chaznnel improvemcnts and the erection of stcopbanks
had not been undertzken, and, with this in mind, tc
indicate by drawing a line on a base map what th ey thought
the speead of flood water would be in the event of the
largest flcod they thcought likely to occur. The resulting
isopercepts (Figure 17, a, b, c¢) show that in the absence
of protective works 2ll respondents perceive some portion
of the borocugh to be 2 hazard zone, However, the impact
cf the flood protection scheme has been such that half cf
those interviewed expect no future flcocods in Ctorchanga;
the cther half{ expecting that there would at least be less
flocoding than had been experienced beforc the completion of
the protective works. In other worcds, whatever level of
flood expectation mzay previocusly have been held by menagers,

knowledge of the existence of protective measures had
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lessened or even eliminated that expectancy. It is thus
apparent that managerial perception of flocd hazard in
Ctorochanga reflects the degrec oi confidence a manager has

in the protection scheme.

No respcndent had complete lack of confidence in the scheme
(i.e. was certain that Otorohanga would be flooded z2gain) and
hence no one could be said to have a pessimistic attitude
towards future flooding, Half of a2ll respondents were
reasonably confident, but hzd an clement of doubt as to the
complcte cffectiveness of the protective works, heir
attitude towards future flooding was thus one of uncertainty.
Nevertheless they perceived that the hazard had been reduced
by the presence of stopbanking. Zight of these managers
(14.3 percent of all respondents) even went so far as tc
estimate how effcctive the scheme would be by making state-
ments such as: 'The stopbanks will provide protection from
80 to 90 percent of floods,' The other half of those
interviewed had complete confidence in the scheme and may
therefore be considered to have an optimistic attitude
towarcds future flooding. They perceived that the
hazard had been completely eliminated by the adoption of

flood protection measures,

Those respondents living in the area flooded in February,
1958, were questioned in more detail as to their expcctancy

of future flooding. The mejority (8£.9 percent) did not
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expect future flocding on their section or inside their

home; the remaining 11.1 percent being uncertain as to this
prospect. £s 21l but one rcecspondent werc awsre of the flood
problem when they decided to take up their present residence
on the flood plain, it is obvious that the presence of f{lood
protection works has had a profound influence on their
perception of hazard. In fact, knowledge of the presence

of stopbanking was the scle rcason given by respondent s in
explanation of their perceived certainty that their home and

section would not be flocded in the future.

In summary, the community choice of a largc-scale engineer-
ing solution to Ctorohanga's flood problem has clearly reduced
managerial percepticn of the flcod hazard which in physical
terms still exists. Knowledge of the physical presence of
protective measurcs has decreased or cven completely
eliminated expectation of future flooding. Ericksen (1967
b) found that flood protection wrks had influenced the
hazard perception of Upctiki resicdents in a somewhat
similar, but not quite so marked manner, Of the managers
he interviewed 19.1 percent expected a2 future flood; 38,2
percent expressed uncertainty as to the future; while 42,7
percent revealed their optimism of the future flood
situation by firmly denying the possibility of a2 future

flood.

4£s managerial perception of flcod hazard reflects the

degree of confidence a manager has in the protection scheme,
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an explanation of variation in hzzard perception is of
necessity 2n explanation cof variation in levels of confidence

in flcod protection.

EXPLAINING VARIATION IN CONFIDENCE IN FLCOD PROTECTICON

The simple variation in levels of confidence (i,e. between
complete confidence and reasonable confidence, but with an
element of doubt) proved difficult to explain. It might
scem reasonable to assume that managers with severe
experience and detailed knowledge of past flooding would
not have complete confidence in the protective measures
because they would be aware of the magnitude and damaging
consequences of flooding in the past. However, statistical
analysis shows that the level of managerial confidence in
flood protection does not correspond to either expericnce
of flooding (Table 12) or knowledge of past flooding

(Table 13).

This lack of correspondence lends further support to the
hypothesis that knowledge of the physical presence of
protective measures decreases managecrial expectation of
future flooding, Confidence in the protection scheme
clearly overrides the significance of both knowledge and

experience of past flooding as factors in hazard perception,

Ericksen's findings in Opotiki suggest that those who
possess 2 greater amount of knowledge about protection works

are more optimistic about the future occurrence of flooding
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CONFIDENCE IN FLOOD PROTECTICH BY ZUPIRIENCE OF FLOCDING

r
Level of Level of Experience
T
Confidence No Moderate Totals
EZxperience to Severe
Reasonably
confident but
element of doubt 23 5 28
Complete
confidence 23 5 28
Totals: 46 10 56
'* L
ﬂ |

Research Hypothesis:

Chi=-square = 0,

Coefficient of Contingency (C)

that there is a significant

relationship between level of
confidence in the flood protection
scheme and experience of flooding,

There is thercfore no probability

value;

not significant.

= 10
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TABLE 13

CONFIDEZNCE 1M FLOOD PRCTECTION
BY KNCWLEDGE OF PAST FLCCDING

Level of Kngwledsze of past
Level of Floecding -
Confidecnce . Tokacs
Little Some Most
knowledge knowledge | knowledge
Reasonably
confident but
clement of
doubt 7 11 10 28
Complete
confidence i 13 4 28
Totals: 18 24 14 56
]

Research Hypothesis:

Chi-square = 3,63,

that there is a significant
relationship between level of confi-
dence in the flood protection scheme
and knowlcdge of past flooding,

With 2 degrecs of freedom the
prcbability valuec is greater than
10 percent; not significant.

Cocfiicient of Contingency (C) = 0,2466
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(Ericksen, no date b, 20). However, six of the eight
respondents in Ctorohanga who werc judged to be well informed

on the protection scheme werc among thosc who admitted to an
element of doubt a2s to the complete effectiveness of the
protective mcasures. When knowledge of the protection
scheme was related to level of confidence, no statistically
significant difference could be found between them (Table
14). ALt first sight this result might appear to reflect
the inadequacy of the measures used for defining levels

of knowledge. Only one of the guestions used as 2 mcasure
related to the expected degree of protection as cstimated
by the tcchnical experts (i.c. the Waikato Valley iuthority).

is only threc of thosc interviewed (5.4 percent) knew the

rae
C

rn flood, it appears that the majority

size of the des
of respondents arc not basing their confidence on detailed
and accurate knowledge of the scheme, That there is no

rclationship between levels of confidence and knowledge of

the protective mcasures is thercfore to be cxpected.

Statistical analysis 2lso shows that there is no signifi-
cant relationship between levels of confidence and the
following variables: age (Table 15); length of residence
in or necar Otorohanga (Table 16); and socio-economic

class (Table 17).

This section of the analysis has been unable to discern
any variables that are statistically rclated to levels of

confidence in flood protection, 1t seems likely that the
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TLBLE 14

CONFIDEICEZ IN FLOCD PROTECTION
BY KNOVLADGE OF THE SCHEME

Level of Level of Knowledge of the Scheme Yotain

Confidence | Little Some Well- |
knowledge + knowledge § informed

Reasonably
confident but
clement of

doubt : 14 8 6 28

bomplete
conf idence 20 6 2 28
S 56

Totals: 34 14

Research Hypothesis: that there is a significant
rclationship betwecen level of
confidence in the flood protection
scheme and knowledge of the scheme.

Chi=-squarc = 3, 34. With 2 degreces of freedom the
probability value is grecater
than 10 percent; mnot significant.

Coefficient of Contingency (C) = 0,2374
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TABLE 15

CONFIDEZNCE IN FLOCD PROTLCTION BY AGE

Level of Age Totals

Confidence | 54 59 | 30-39 | 40-49 | 50-59 {Over 60
Recasonably

confident but

clement of

doubt 1 9 1 5 6 28
Complcte

confidence 3 74 3 9 6 28

Totals: 4 16 10 14 12 56

P

Research Hypothesis: that there is a significant
rclationship betwecen level of
confidence in flood protection
and age.

Chi-square = 3,99, With 4 degrecs of freedom the
probability value is greater
than 10 percent; not significant,

Coefficicnt of Contingency (C) = 0.2580
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TABLE 16
CCNFIDENCE IN FLOOD PRCTECTION
BY LENGTH CF RESIDANCE IN COR NEAR OTCRCHANGA
i
Level of Length of Residence Totals
Confidence 12 years 13-24 25 years
or lcss years or more

Recasonably

confident but

elecment of

doubt 8 9 11 28
Complete

confidence 15 6 7 28

Totals 23 15 18 56
" i

Research Hypothesis:

~

Chi-square = 3,

that there is a significant
rclationship between level of
confidence in the flood protecction
scheme and the length of 2 manager's
residence in or near Otorohanga,

With 2 degrecs of freedom the
probability value is greater
than 10 percent; not significant.

Cocfficicnt of Contingency (C) = 0.2464,
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TABLE 17

CONFIDENCE IN FLOCD PROTZCTION

BY SOCIO-ECCHICMIC CLASS

Level of Socio=-iEconomic Class
Con { idc Totals
ik ndu Lower Middle Upper
Reasonably
confident but
element of
doubt 4 9 15 28
Complete
confidence 10 T 11 28
Totals: 14 16 26 56

Rescarch Hypothesis: that there is a significant

Chi=-squarc = 3,

44,

dif ferente between socio=-

economic classes in their
confidence in the flood protection
scheme,

With 2 degrees of freedom the
probability value is greater
than 10 percent; not significant.

Coefficient of Contingency = 0,2405,
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degrecc of confidence a manager has is simply a subjecgtive
opinicn that bears little relationship to his experience
and knowledge of past flooding, It is interesting to note

that Roder (1961) in his study at Topcka, Kansas, found no

significant rclationship between attituce towarcs future
flooding a2nd knowledge of protection, He suggested that

the attitude of an individual resident was 'derived from
basic factors in his personality, and may be reclatively
little influenged by what he hears and reads! (Roder, 1961,

M),

Examination of the reasons given by managers in explanat-
ion of their degree of gonfidence shows tlrt in some gasecs
their opinion is based on little or faulty informationg

411 of the respondents with gomplete gonfidence gould

offer no reason why they felt Ctorohanga would not bDe

"
L d
[

flooded again other than the existence of tig protective
measurcs, They arc simply satisfied that the stopbanks
will precvent flooding, Five of these respondents even
claimed that the banks hacd becen well tested, This is
ingorreg¢t as the peak discle rge at Honikiwi Bridge singe
the opening of the scheme in 1966 has only been £,000
cusecs ( Table 1), This occurred during the high flow of
arly Cctober, 1970, Since the water only covered the
floodway to lap the base of the stopbanks, this can hardly

be considered a good test of their effectiveness,
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The majority (71.4 percent) of rcspondents who have
reasonable confidence, but possess an clement of doubt as
to the complete cffectiveness of the protectivec measures,
gave, in explanation cf this attitude, statcments to the
cffect that floods can occur rcgardless of what man does
to prevent them, Fiftcen of thesc managers (53.6 percent)
did not discount the possibility of z breach occurring in
the stopbanks, In explanation they gave onc or more of
the following rcasons:

1) Stopbanks are not infallible and have been breached
elsewhere, for example at Knitangata in 1945 (one
respondent ), Paercz in 1956 (onc respondent) and
Rangiriri in October, 1970 (three respondents).

2) Floods much larger than thosc experienced in the past
are always a possibility, for example the catastrophic
floocs in Florence in 1966 (one respondent) and the isk
Valley in 1932 (one respondent).

3) There has not yet been a large enough flood in the VWaipa
to really test the stopbanks (five respondents).

4) The stopbanks could have weak spots in them (two
respoadents).

5) The stopbanks have not yet had time to consolidate
(one respondent).

6) The stopbanks could be breached in the cvent of = very
rapid rise in the river level such =8 occurred in

February, 195f (onc respondent).
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7) The stopbanks are sitting on river shingle and thercfore
the foundations could be unstable in parts (one
respondent ).
8) During a high flow the water could work its way round

the Rangiatea Road (Figure 11) end of the stopbank

9) During high flows (e.g. that of October, 1970) there is

a build up of timber and other debris between the piles
of the Railway Dridge (Figure 7). This forces the

current ageinst the stopbank and this could result in a

breach (two respondecats).

Some of thesc rcasons are clearly more feasible than others.
In fact all but the first three were discounted by technical
experts associated with the planning and implecmentation of
the schemc.3 They considered the stopbanks to be as sound
as modern enginecering mcthods could make them and that the

banks would provide effective protection from a 33,000

cusec flood and still have two feet of freec-board.

Other reasons were also advanced in support of doubt as
to the complete cffectiveness of the scheme, One manager
interviewed fclt the possibility of flooding would become
greater as time went by because of land cevelopment in the
catchment areas, inother felt the possibility of a flood
still existed becouse of the need for afforestation and

other soil conservation measurces that would reduce run-off
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in the catchment arees. A third respondent claimed the
river bed had riscn since the completion of the scheme and
hence the same amount of rain would produce a higher flood
ievel. This is incorrect, as recent mezsurcments taken

by the Waikatc Valley Authority show that the Waipa is

degracding in the vicinity of Otorohanga.

SUNMMARY

The commnunity choice of 2 large~-scale cnginecring solut-
ion to Ctorohanga's flood problem has influenced managerial
cxpectation of future flooding to the extent that a2 manager's
perception of hazard reflects the degrce of confidence he
has in the flood protection scheme, Knowledge of the
physical presence of the protective measures has rcduced,
or even eliminated completely, managerial expectation of
future fiooding, thus overriding the significance of
knowledge and experience of past flooding in hazard

perception,

The implementation of the protection scheme has played
a very signifiicant rolc in the restoration of gonfidence
in Ctorohanga following the disastrous flood of February,
1958, L11 respondents were aware of the existence of
stopbanking and such knowledge has clearly increased
confidence in the protected a2rea as a place for human
occupance. This is leading to an increasc in scttlecment

within the hazard zonc and has contributed to the rise in
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property valucs within the bom ugh, The result is an

increased loss potential should flooding ever occur again.

Explanation of variation in managerial confidence in the
protection scheme proved a complex problem, i statistic-
ally satisfactory explanation was not possible. The
analysis showed, however, that the following variables are
not significant: experienge of flooding; knowledge of
past flooding; knowledge of the protection scheme; ages
length of residence in or ncar Ctorohanga; and socio-
economig c¢lass, It appears that the degree of confidence

a manager hoas is simply a subjective opinion,

This ghapter has investigated the first group of
gcographi¢ problems outlined in Chapter 11, that is those
problems gongerned with managerial perception of hazard,
The next chapter will examine the second group of problems,
which were those congerned with the response of managers

to the hazard.
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CHAPTLZR IV

THE INFLULNCL OF FLAAD PoLOTLECTIC G PiiCouPTION WND <DCPTIWN

OF ALTZMNGTIVz LDIJUSTLLINTS TC HAZu KD

In the previous chapter an examination was made of
meanagerial perception of flood hezard in light of knowledge
of the existence of flocd protection mcasures, Since the
protective works have profouncdly influenced hzzard percept-

ion it is pertinent tc cexamine whether or nmot the implement-

)
-
[N
0
e }

of the protection scheme has also influenced the
response of managers to the hazard in terms of:
a) Their percepticn and acdopticn, or non adoption, of
alternative individual adjustments to the hazard.
b) Their attitudes towarcs the community adoption of
additicnal mecasures for reducing possible flood damage.
Empirical studics (iricksen, 1967 b; Katcs, 1962) have shown
that perception of flcod hazard influences menagerizal
response or lack of response to the hazard. i8 indicated
in White's mocdel (Figure 2) of menagerial decision making
with regard to choice of zcjustment to hazard, 2 manager
before considering adjustment must first perceive the

- - 3

wazard 2s sufficient to warrent a2ction to recduce the

.

ssibility of flood losses. Since managerial percepticn

O

P
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of hazard in Otorchanga reflects the degree of confidence

a manager has in the flood protection scheme, it is
hypothesised that confidence in the protective mcasures
narrows the perccived range of both community and individual
adjustments z2nd rcsults in managers adopting few, if any,

alternative ad justments to the hazard.

The topographic nzture of Ctorochanga Borough provides the
opportunity for a manager to adjust to the hazard by
choonsing to locate his home away from what he perceives to
be the hazard zone. It is thercforc hypothesised that

perception of flood hazard, a8 reflected in the cegree of

confidence in flood protection, is a significant variable

&

[N

n the choice of home location made by resicdential menagers

in Otorohanga.

The two hypotheses advanced above suggest that some
managers place great reliance on the community choice of an
engineering solution to Ctorochanga's flcod problem, The
analysis in this chapter will thus begin by considering how
residential managers view the scale and scope of the flood
protecticon scheme, and whether or not they perceive the nced
for additional community ac justments to the hazard, either
in the form of an exteansion of existing protection works or
the adoption of alternative non-engincering forms of
adjustment. The remainder of the chapter examinces choice

A

of home location as an acjustment to hazard,
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COMMUNITY /ADJUSTLZNTS

The community choice of a large-scele engincering schame
is generally rcegarded zs a satisfactory sclution to
Otorohanga's flcod problem, Llmost all (92.8 percent) of
the mpenagers interviewed were of the opinion that the
existing scale and scope of the prcotective measures was
necessary, even though this placed = considerable financial
burden on the borough. Three of the four disscaters felt
that if the Vaipes channcl between Ctorohanga and Firongia
(Figure 4) had been straightened and clearecd of willows,
etc., so as to increzse the velocity of the flow downstream

of the borough, then ecither no stopbanks weculd have been

necessary (two responcents) or the banks could have been
mace lower by 10 fect (one respondent). The final dissent-
er had 2 long-term view of the situation in suggesting that
a better alternative to the existing sciheme woulcd have been
tc resite the town on high ground away from the river,

His choice of site was near Kiokioc (Figurc 4). Lithough
he thought that this was probably not considered practical
because of the encrmous short-term cost, hc suggested that

it may have proved a cheaper sclution in the long run.

P

In add

b e

tion to forcing the authoritices to take action to
combat the flood problem, the cdisastrous flood of February,
1958, stimulated the formation, in 1962, of = Civil Defence
organisation1 to plan for the exccution of emergency actioms

in time of flcod, especially through temporary evacuation.
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wlthough this organisation operated curing the minor floods
of 1962 and 1964 by keeping rcsidents in the lower-lying
parts of the town informed of water levels, only two
respondents were awarce of the existence of such a flood

warning system (Table 10).

Llthough almost all respondents agreed that the existing
scale of the protection works was necessary, this does not
imply that they think the ac justments made as part of the

protection schem arc the only ones required, In fact

12 rcspondents (21.4 percent) perceive 2 need for addition-
al community adjustments to the hazard, citlher in the form
of an cxtension of existing protective measures or the
adoption of zlternative ad justments not previously made.
The additional measurcs suggestec as neccssary arec:

1) Willow clearing and channel straightening cdownstrecam

-

of Otorohanga (six res;ondcnts).&
2) Improved internal drainage within the arca protected
by the stopbanks so 2s to assist the outflow of water
in the event of a breach in the banks (two respondents).
3) Higher stopbanks (one respondent).

-~ -

4) Resheping of the Railway Bricdge (Figurc 11) piles so

[N
@

that timbcr, etc, carried during high flows

o]

deflected off rather than collecting behind the pile
thercby impeding the flow (one respondent),

5) Lfforestation and other soil conservation measurcs that
will recuce the runoff in the catchment areas (thrce

respondents).
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The nced for watcrshed managemecnt in the catchment arcas
is supportec by thc Waikato Valley Juthority. The
fuathority's concern is indicated by its proposal for the
establishment of a 13,000 acrec cxotic forest in the middle
Mangaolkewsa sub-catchment (Figurc 4). It is cstimatcd that
without this forest, the additional development of the sub-
catchment from 40 to 90 percent grassland could increase
the peak flood discharge of thc Mangaokewa Stream by 140
percent in the event of 2 rainstorm of February, 1958

3

magnitude,

sLpart from the need for watershed management, the other
additional mcasurcs suggested as necessary by respondents
are all rclated to aspects of the flood protection scheme.
It appears that thc implemcntation of the scheme has
narrowed the perceived range of community adjustments to
the hazard as the resicential managers intervicwed werce
awarc only of cnginecering and soil conservation measurcs.
The perccption of the borough authoritiecs has been
similarly affectcd. For examplc, rcgulation of land use
in terms of the flood hazard is ncglccted, even though the
Town and Country Planning Jct of 1953 allows for such
plannins (Zricksen, 1970, 4-6). The recently completed
district planning scheme prepared for the Ctorohanga
Borough Council (lorth, et al, 1970) makes no provision for
geonimg ordinances which outlinc the type of land usc and

level of cdcvelopment appropriate to the flood hazard, or




for building codes that specify the type and level of
construction of building on the flood plain. Such mecasures
would be an insurancc ageinst much of the damage that will
occur if the stopbanks arc cver brecached or overtopped.
The need for such acdditional adjustments is macde more
apparcnt by the fact that the protection scheme has clearly
incrcasced confidence in the flood plain as 2 place for humen
occupance, thereby incrcasing the potential loss should
flooding cever occur again.

The f£1o0od protection scheme may succeed in what it is
designed to do, but it docs not completely rcmove the
flood risk from thec area. Kates (1962, 4) writes that
‘Almost 211 fiood control works provicde only partial flood
protection, therc being few known works protecting against
the maximum probable flood.'! This cmphasiscs thc nced

~

for other alternative adjustments that might be combined

..n.

th cngineering works to provide a morce comprchensive
programime of flood damage reduction, 4 wide range of
theorctically possible adjustments cxists (Figure 37
Having examined managerial perception of those adjustments
which might be acopted by the community at large, the

analysis moves to a consideration of those which arc open
for adoption by individual rcsidential managers.
INDIVIDU.L /DJUSTMINTS

The topography of Otorohanga is such that perhaps the

most obvious form of individual adjustment that can be
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mace by residential managers in the borouvgh is to tocate

their homes away from what they perceive to be the hazard

zone, Before comsidering choi of homc location as an
adjustment to hazard, an examination will be made of th
responsc to the hazard by managers who have chosen to live
in the arca inuncdated in February, 1958.

ng in the arca designated as low flood

(S

Respondents liv
plain have poor perception of the range in choice of adjust-

ent .to flooding, The majority (72.2 perccent) could name

-

2]

oﬁly onc or two measurcs which individual homc owncrs

coulc take to rcduce the possibility of loss from floocing,

The adjustments percecived in almost all cases werce struct-
11

2 1.

ural terations (c.g. reising housec above known flood

M

level) and emergency actions that required no prior
preparation (c.g. elevating possessions). dowever, as
White's model (Figurc 2) suggests, perception of an adjust-
ment does not mean it will be acdopted, In fact nonc of
the managers intervicwed on the low flood plain has, up to
the present time, taken any action to recduce the possibil-
ity of flood loss, although one was awarc that the previous
owner of his homec had placed boards above the ceiling in
order that goods might be clevated in the event of a flood,
The non-adoption of direct adjustments (i.c, those made
primarily to rccduce the possibility of flood loss) is

related to managerial !

i)

azard perception, as rcflected in

y.

confidence in the flood protection scheme,
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The majority of respondcents (88.9) resident on the low

floocd plain failed to perccive any risk to their own

property becausc they possesscd complcte confidence in the

protective works, They thercfore co not sce any need to
make any indivicdusl adjustment to the hazard. For cxample,

one respondent had contemplated raising his basement house
by two feet after being flooded in February, 1958, but
abandoned this proposal after lecarning that the protection
scheme was to be implemented, It is apparent that complete
confidence in the protective works has considerably narrowed
the perceived range of direct individual adjustments and
resulted in their non-adoption by managers resident on the
low flood plain, In other words, where the perceived
frequency of hazard is equated with negative certainty (i,e.
flooding will not occur) no rcsponsc is made by

individual menagers to the hazard.

Respondecnts on the low flood plain werc z2lso asked how
they would recover their losscs should flcoding ever occur
in Otorohanga again., Many (77.8 percent) thought that
flooding was z contingency covered under their comprchens-
ive houscowner/houscholder insurance policiecs. This form
of insurance may bec considered a2n indirect adjustment since
this type of policy is not taken out primarily to cover the
possibility of flood loss, A third of the managers
interviewed were aware of the Zarthquake and War Damage

Commission, but had the false imprcssion that the Commission
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made handouts to all flood victims, In fact such victims
can only turn to the Commission for relief as holders of a
fire insurance policy, and then only aifter they have

- ; f S0 &
exhausted their other insurance policies. Cnly one
respondent admitted to simply having to accept the loss if

he ever was flooded.

The non-adoption of direct individual adjustments by
managers resident on the low flood plain a ggests that they
are today unconcerned about the flood problem, This is
understandable since they have placed great fazith in the
community choice of an engincering solution to the flood
problem, Furthermore, for any flood plain occupant
anywhere, flooding will be only onc of many problems that
concern him in his daily life and as a result he devotes
only a2 very simall part of his time, if any, to dealing

with it.

Having examined the lack of response to the hazard by
managers who are resident in the area flooded in February,
1958, the analysis moves to 2 wider perspective to
consider whether or not rcsidential managers ceclsewhere in
the borough have adjusted to the hazard through their

choice of home location,

CHOICE COF HOMI LOCATIQN AS AN ADJUSTMENT TO HAZAED

The Spatial Problem

Consideration of choicc of home locztion as an adjustment
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to hazard is only part of a morc complcx problem concerning
human spatial behaviour. The spatial pattern of any human
phenomcna is thc aggegate result of the decisions made by
individual managers. Cbviously many variables will cnter
into the decision making of rcsidential managers with
regard to their choice of home location. These variables
mey bc grouped into two sets:
1) Those that constitute the manazcr's particular
socio-cconomic circumstances,
2) Thosc that constitute his perception of the advantages
and disadvantages, risks and opportunities of the
various alternative locations available to him,

It is not 2 purpose of the present study to consider in

detail 211 the variables that may be significant in an

explanation of the spatial pattern of home location in
Ot orohanga, It is mercly intended to establish whether

or not perception of flood hazard has been a significant
influence in managerial choice of home location. Is,

for cxample, 2 menager's choice related to the degrec of
confidence he has in the flood protection scheme? Hes

his decision to relocate clsewhere in the borough been
influenced by a desirc to escape the possibility of being
flooded? Has he adjusted to the hazard through his choice
of home location? Before cxamining these questions it is

necessary to cutlinc the choice of home location open to

residential managers in Otorohanga.
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Range of Choice for Homc Location

In sclecting their home location, recsidential managers in
Ctorohanga knowingly or unknowingly makc a choice between
three gcophysical arcas:

1) The low portion of the Waipa flood plain subject to

flooding since the inception of Europecan settlement

in the town, This is the arca designated low flood
plain. It is bounded by the extent of the flood

]

prcad in Fcbruary, 1958.

2) The high portion of the Waipa flood plain that lies
above the maximum rccorded flood level (February,
1958) . This arca is termed high flood plain,

3) Hill-lend which providcs flood free sites in the
northern portion of the borough. For thc purposes

of the prcsent study this arca is called thc northern

11-1and. Residents herc might be considercd

[

h
escapees from the flood hazard.
The extent of thecse geophysical zrcas is shown in Figure 5.
In cach arca is located cpproximately one-third of the
residential dwellings in the borough: 178 houses on the
low flood plain; 175 on the high flood plain; and 198

on thec northern hill-land,

)

The majority of houses on the northern hill-land are of
morc recent construction and above average cuality for the
town, although some lower guality homcs exist in Domain

Drive and along State Highway Three (Figure 5). The houses



117,

on the low flood plain tend to be smaller and older than

-l

those on the hill-land, but therc arc many cxccptions

e

including thc modern homecs built in the Macc Strect
subdivision (Figurec 16). Most of thc homes on the high
flood plain are also older, but they tend to be larger
than many of those on the low flood plain, Again, there
are cxceptions, and, rccently established, well appointed
homes exist in this area. Overail, however, morc houscs
of below averagce quality are cvident on the flood plain

than on the northern hill-land,

Prcsent Home Location

The lack of responsc to hazard by managers rcsident in
the arca inundated in February, 1958 (i.ec. the low flood
plain) has previously been examincd. Their complete
confidence in the flood protection scheme has rcsulted in
their non-adoption of individual adjustments to the hazard,
The topography of Otorohanga is such that residential
managers clsewherc in the borough (i.e. on the high flood
plain or northcrn hill-land) could have adjusted to the
flood risk through thcir choice of home location. It is
thercfore hypothesised that managers who perceive some
degreec of risk adjust by choosing to locate their homes
away from what they perccive to be the hazard zone, and,
conversely, that managers who perccive no hazard arc contcnt

to reside in the arca designated as low flood plain.
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tical analysis shows

&}

In support of this hypothesis, stati
Ph ]

-
J

that

¥
m

rclationship of quite moderate strength (Cocfficient
of Contingency = 0.4724) cxists betwcen the present home
location of respondents and their degree of confidence in
flood protection (Table 18), The majority of rcspondents
resident on the northern hill-land (70.0 percent) and in
the arca designated as high flood plain (66.6 percent)
posscss an clement of doubt a2s to the completc cffective-
ness of the protcective measures, On the other hend, the
ma jority of managers intcrvicwed on the low flood plain
(88.9 pcrcent) cxprcsscd completc confidence in the
protection works, They taus deny the flood risk and
this suggests an 'indeterministic pcrception of the statc
of nature' (Katcs, 1962, 67).

In the previous chapter it was shown that knowledgc of
the physical precsencc of protective mecasurcs decrcases
managerial cxpcctation of futurc flooding thus overriding
the significance of information on past flooding in hazard
perception, It was therefore to be expected that no
significant rclationship would be found between present

home location and both experience (Table 19) and knowledge

of past flooding (Table 20).

Sincc the implementation of the protection scheme has
-reduced managerial perception of hazard, it scems likely
that managcrs who took up residence in thcir present home

prior to thc completion of the protection works, would have
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TABIE 18
PRESENT HOMz LLCATICON BY CONFIDENCE IN FLOOD
PROTECTICN
. : [
Present Level of Confidence
Log???on Reasonably confident Complete b
- but element of doubt Confidence
Low flood
plain 2 16 18
High flood
plain 12 6 ' 18
Northern
hill-land 14 6 20
Totals 28 28 56

Research Hypothesis: that there is a significant
relationship between present
home location and level of
confidence in the flood
protection scheme.

Chi~-square = 16,09, With 2 degrees of freedom the
prdability value .is less than
0.1 percent; highly significant.

Coefficient of Contingency (C) = 0.4724




TABLE 19

RESZNT HOMEZ LOCATION BY EXPERIENCz OF FLOCDING

120,

Present Home Degree of Experience
i Totals
Location — ; -
No Experience | Moderate to Severe

Low flood plain 13 5 18
High flood

plain 15 3 18
Northern

hill-land 18 2 20

Totals 46 10 56

Research Hypothesis:

Chi-square = 2.07.

that there is a significant

relationship between present
home location and the degree
of experiencec of flooding a

manager heaes.

With 2 degrees of freedom the
probability value is greater
than 10 percent; not significant.

Coecfficient of Contingency (C) = 0.1887
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TABLE 20

PRESENT HOME LOCATION BY KNOWLEDGE CF PAST FLCODING

Present Level of Knowledge of Past Flooding
= A+ s
iggztion Little Some Most Agral
: knowledge knowledge | knowledge
Low flood
plain 7 9 2 18
High flood;
plain 6 7 5 18
Northern
hill-lzand 5 8 i 20
Totals | 18 24 14 56

Research Hypothesis: that there is a significant
relationship between present
home location and level of
knowledge of past flcoding.

Chi-square = 3,14. With 4 degrces of frecdom
the probability value is
greater than 10 percent;
not significant.
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possessed a greater expectation of flooding at the timec of
choosing thecir prcsent home location, In fact, 29
rcspondents (51.3 percent) had occupied their present home
before 1966. Because menagerial perception of hazard was
probably greater prior to thc adoption of protective measures,
respondents were asked to assume that channel improvements
and the cerection of stopbanks had not been undertaken.

With this in mind they indicated, by drawing a2 line on a
basc map, what they considerced the sprecad of flood water
would be in the cvent of the largest flood they thought
likely to occur, The isopcrcepte drawn by respondents
have been superimposcd on top of one another to producc a
composite map for cach of the thrcc geophysical arcas
(FPigure 17 2, b, c¢). Comparison of thesec maps appcars to
lend furtler support to the hypotiesis that managers who
perccive some degree of risk adjust by choosing to locate
their homcs away from what they perccive to be the hazard
zone, and, conversely, that managers who perceive no
hazard are content to reside in the area flooded in
February, 1958. The maps indicate that respondents
resident on the northern hill-land (Figure 17 a) and high
flood plein (Figure 17 b) perceive the arca of risk to be
larger, and are more consistent in what they consider the
cxtent of the flood spread would be, than those respondents
living in the area designated low flood plain (Figurc 17 c).

This result can be compared with thc distribution of levels




L

==

\

/
[}

1a)NORTHERN HILL-LAND
; RESPONDENTS

s W

b)HIGH FLOOD PLAIN
RESPONDENTS

Iy

2
2Z -<

3 \

NORTHERN  HILL-LAND

= I \
|

—— ISOPERCEPTS

NORTHERN EXTENT OF
=== FLOODING FEBRUARY 1958

Jc)LOW FLOOD PLAIN
: RESPONDENTS




124.

of confidecnce in flood protection (Table 18). While the
majority of respondents resident on the northern hill-land

and high flood plain do not dcny thc possibility of future

almost 211 of those managers intervicwed on the

)

floodine

e

low flood plain show in thcir complete confidence in the

£

r .

protective measures a dencgation of the flood risk, It
is intercsting to note that although all respondents were

aware of the February, 1958 flood, several managers on the
low flood plain showed, in drawing their isopcrcepts, taat
they did not percecive thcir own home to be in a hazard

zone. Thus, without the prescncc of protective structurcs,

v

these respondents would still deny the flood risk to their
o J

own house and property, even though they are living in the

arca inundatcd in Fcbruary, 1958.

The managers intervicwed on the northcern hill-land and

high flood plain werc asked to recall what factors had

o=

cntered their decision making when choosing their present

homec location, Cf the 38 respondents, 15 (42.1 percent)
ranked being in a flood frece area as a significant factor
(Table 21). When asked whether they had considered that

there werc disadvantages to living in the lower lying

Q

parts of thc borough, 42.1 percent indicated that they

h,
perceived a2 flood risk in this part of the town at the time
of choosing thcir present home location (Table 22).

a

Finally, respondents werc asked to what cxtent escaping

ot
o i
(6}
7
O
0
]
o
fn
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[
o
\<
O

f being flooded centercd their decision



TABLE 21

RANKINGS CF MCOTIVES FCR CHOICE OF HOME LOCATION GIVEN
BY RESPCNDENTS RESIDENT ON THEZ HIGH FLCOD PLAIN AND
NORTHZRN HILL~-LAND

1 25.

Rankings
Motives for Choice cof 1 2 3 4 5 Total
Home Locatio s s
X SR Number making each ranking RN
Better view 6 7 2 2 - p £ §
Flood free area 5 3 3 4 1 16
Handy to amenities
(shops, schools, etc.) 5 6 S 2 * 15
Liked the section/house 5 1 3 - - 9
More rural atmospherec
(e.g. not surrounded
by ncighbours) 2 3 1 1 - £
House goes with job 5 1 - - - 6
Property values in
this arca higher -
therefore better
rcsale prospect 3 - 2 1 - 6
Climatic advantages
(e.g. more sunshine
and no fog on hills) 1 3 2 1 - 7
House price/rent suited
respondent's financial
circumstances 5 1 - - - 6
Social reasons (e.g.
close to family or
friends) 1 2 - - - 3
|
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TABLE 22
RANKINGS CF DISADV/ANT/.GZS CF LOCLTING CON THE LCW
FLOOD PLAIN A4S SEEN BY LRESPONDENTS LIVING ON THE
NORTHERN HILL-LAND AND HIGH FLOOD PLLIN
Dissd . £ Rankings
isadvantages o ¥
locating on L - | 2_ [ 3 F PRl
Low Flood Plain Number making each Responses
ranking
Flood risk 9 7 - 16
Suitable house/section
not available 29 2 - 13
Climatic disadvantages
(e.g. fog, less
sunshine, more
frost) 4 - - 6
Resalce value of
property not
so good 1 1 - 2
No view 1 1 - 2
Some of houses still
musty and damp
because flooded in
the past - 1 - 3

Note: 12 recspondents saw no disadvantages.



making. For six managers (15.8 percent) this was a2 major
reason for their choice of home location; for ten (26.3
percent) it was a minor reason, In other words, 42.1
percent of respondents rcsident on the northern hill-land
and high flood plain were influenced in their choice of
home location by their perception of flcod hazard.

Managers interviewed on the low flood plain were also
questioned as to their motives for choice of home location.
Of the five respondents who had experienced the February,
1958 flood, only one had been unaware that Otorohanga had
a2 flood problem when he decided to locate in this arca.
LAlthough these five managers had experienced hecavy losses,
only onc had comnsidered, but not very seriously, leaving
the area after this flood. The implementation of
protective mcasures had been 2 significant factor in these
five managers remaining in the areca inundated in the past
(Table 23). The remaining 13 of thosc intervicwed on the
low flood plain had taken up residence here since the flood
of February, 1958, At the time of choosing to locate in
this area all 13 were aware of both the flood problem and
some of the measurcs taken or planned to alleviate it,

For scven of these 13 managers, knowledge of protective
measurcs was a significant factor in their choosing to
lecate in this arca, even though it had been flcocoded in the
past (Table 24).

Responses to the questiions concerning managerial motives
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128.

R/NKINGS OF MOTIVES FOR REMAINING ON THE LOW FLOOD PLAIN

GIVEN BY RESPONDENTS WHC EXPERIENCED THE FLOOD OF FEBRUZRY,

1958.

Recasons for remaining on
Low Flood Plain

Rankings

152'3

Number meking each ranking

Learnt that the flood protection
scheme was to be implemented

Handy to amenities (shops, schools,
etc.) and place of work

L.ike this house and section

Would have cost too much to
move

House goes with job

Will never get another flood
like 1958

- 2 3
1 1 1
1 1 1
) - -
1 - -
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TABLE 24

RANKINGS OF MOTIVES FOR CHOICE OF HOME LOCLTION GIVEN
BY REZSPONDENTS WHO LRRIVED IN OTOCROHANGA AFTER 1958
/ND WHC /ARE RESIDENT ON THE LOW FLCOD PLAIN

Rankings
Motives for Choice
1 | 2 B

Number making ecach ranking

of Home Location

Knew of the existence of
flood protection measures 1 4 2

Only house available for
renting at time of
looking for a house to
rent 4 - -

Price of house suited
respondent's financial
ci cumstances 4 - -

M
i

Liked thec house/section 1
Handy to amenties (shops,
schools, ctc.) and ‘
place of work 1 3 -

House goes with job 2 - -

Note: All of these respondents claimed to have
some knowledge of Ctorohanga's past flood
problem at the time when they made their
choice of home location,
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for choice of homec location (Tables 21-24) clearly lend
additional support to the hypothesis relating to the
influence of hazard perception on choice of home location
(i.e. managers who perceive some degree of risk adjust
through their choice of home location, and, converscly,
that managers who perceive no hazard are happy to reside in
the areaz flooded in the past). Obviously other variables
not related to flooding are also significant in managerial

bles

v}

decision making with rcgard to home location,. T
21-24 indicate thc wide range of motives that werc consider-
ed by the managers intervicwed. Although onc would expect
socio-economic class, or surrogates thereof, to be signifi-
cant in an explanation of the spatial pattern of home
location in Otorohanga, this proved not to be the case.
Statistical analysis shows that there is no significant
relationship between present home location and both socio-
economic class (Table 25) and income (Table 26). This
suggests that economic considerations are not the dominant

factor in managerial choice of home location in Otorohanga.

Relocation

In order to assess the significance of hazard perception
in managerial decisions to relocate within Ctorohanga,
respondents were required to give details, if any, of the
length and location of previous residences in the borough,
Half of the managers interviewed had relocated at some time

in the past; 11 (19.7 percent) having resided in three or
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PRESENT HOME LOCATICN BY SOCIO-ECCNOMIC CLASS

P;g;znt Socio-Economic Class Totals
Location Lower Middle Upper
Low flood - 7 4 18
plain
High flocd
plain 4 5 9 18
Northern
hill-land 3 4 13 20
Total s 14 16 26 56
% of Total: 25,0 28.6 46,4 100.0

Research Hypothesis: that there is a significant
difference between socio-
economic classes in their
choice of home location,

Chi-square = 7,24. With 4 degreces of freedom
the probability value is
greater than 10 percent;
not significarmt .
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TABLE 26

PRESENT HOME LOCATION BY INCOME

Present

- Vil Annual Income Group Kot nle
Location Less than $2,199 }$2,200 - $3,199 | More than $3,200
Low flood

plain 3 8 7 18
High flood

plain 3 5 10 18
Northern

hill-land 3 = 14 20

Totals 9 16 31 56
% of Totals 16.1 28.6 55.3 100.0
Research Hypothesis: that therc is a significant

Chi-square

relationship between present
home location and the annual
income of residential managers
in Otorohanga.

= 4,56, With 4 degrees of frecdom the

probability value is greater
than 10 percent; not significant,
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morc diffcrent houscs in thec borough. The over~-all pattem

of rclocation is shown in Figure 18, while Tablc 27 gives
the number of moves made in various directions, It can be
scen that half of the moves made werc to houses that were
at a higher clevation than the onc previously occupicd,

for examplc, from the low flood plain to the northern
hill-land, For 11 respondents (39.3 perccnt of those who
have relocated) escaping the possibility of being floodcd
was cither a major or minor reason for moving to a housc at
a2 higher elevation (Figure 18). The threc recspondents for
whom this was a major rcason had all suffcrcd heavy losses
during the February, 195€ flood. It is thus cvident that
perccecption of hazard has been a signiiicant variable in

the decisions made by some managers to relocate within

thc borough,

Frce Choicc for Reclocation

Tables 21, 23 and 24 suggzest that some of thc managers
intervicwed werc restricted in their choicc of home
location by various socio-ecconomic constraints (c.g. family
ties, and the capital available for homc purchasc). All
respondents were thercfore asked where in Ctorohanga they
would prcfcr to live if all socic-cconomic constraints
werc magically removed. In thcse circumstances, 40 of the
managers interviewed (71.4 pecrcent) would prefer to remain
in their present home. Cf the 11 flocod plain (high and

low) respondents who would move given frec choice for
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TABLE 27

DIRECTIONS OF MOVES M.iDi BY RESPONDENTS WHO HAVE RELOCATED

WITHIN OTORCH..NGA

Number who
Direction of Relocation have Relocated

A. Respondents now resident on Low
Flood Plain:

elsewhere on low flood plain before 1958 1
high flood plain to low flood plain 5
northern hill-land to low flood plain 2

B. Respondents now resident on the High
Flood Plain:

elsewhere on high flood plain before 1958 1
elsewhere on high flood plain after 1958 2
low flood plain to high flood plain 5

C. Respondents now resident on Northern

Hill-land:
elsewhere on northern hill-land 3
low flocod plain to northern hill-land 4
high flood plain to northcrn hill-land 5
Total 28
Note: If respondents have relocated more than once,

only their last move is shown in the above table.
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rclocation, nine indicated that they would prefer toc reside
on the northern hill-land, Four of thc nine preferred this
part of Ctorohanga for rcasons that included being in a
flood free area (Tablc 28). Significantly, thesc four
respondents all possessed an clement cof doubt as to the
complcte ecffectivencss of the flood protection mcasures,
The other five managers prefcecrred the northern hill-land
for rcasons other than escaping the possibility of flood
less. (Table 28). These managers were ameng thosc who
had cxpresscd complctc confidence in the protection works.
When frce choice for relocation was related to levels of
confidence in the flood protection scheme, a reclationship
of quite moderate strength (Cocificient of Contingency =
0.4466) was found to exist. (Table 29). All of the
managers wihho possesscd rcasonablc confidence, but did not
completely deny the possibility of future flooding, would
precfer that their homes were outside the arca flooded in
February, 1958. In contrast, those rcspondents who,
given a frcc choice, would still choose to reside on the
low flood plain, showed in their completc confidence in
thc schemc that they deny the flood risk. It appears
likely, thercfore, that if all sccio-economic constraints
could be removed, then managers would be influenced in
their choice for relocation by their perccption of flood
hazard. This situation is somewhat similar to that

Ericksen (no datc b, 22-26) found in Opotiki wherc almost
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TABLE 28
RANKINGS OF RiASCONS FOR PREFERRING NORTHERN HILL-LAND GIVEN

BY RESPONDENTS WHO WOULD LEAVE THE FLOOD PLAIN GIVEN /4 FREE
CHOICZ FOR RELOCATION

Rankings

Reasons for preferring

Northern Hill-land Gl 2 -
Wumber making each ranking

Better view 3 - -

Climatic advantages (e.g.
more sunshine, no fog
or dampness) 2 1 1

Flood free area 2 2 .
Property values higher
therefore better
resale prospect 1 - -
More rural atmosphere 1 1 -
Sloping section allows

basement and more
effective landscaping - 2 -
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TLiBLE 29

FREE CHOICE FOR RELOC.LTICN BY CONFIDENCE

IN FLOOD PROTECTICN

& Level of Confidence
referred
Reasonabl % of
Choice of Sofidanis | STERBIRE 4 o oS
Home Location clecment of gt o e sl
doubt

Low flood plain 0 11 11 19.6
High flood plain 11 5 16 28.6
Northern hill-land 1% 12 29 51 .8

Totals 28 28 56 100.0

Research Hypothesis:

Chi-square = 14.11.,

that there is a significant

relationship between preferred
choice of home location if all
socic-economic constraints could

be
in

removed and level of confidence
the flood protcction scheme,

With 2 degrecs of freedom the

probability value is less than
0.1 percent; highly significant.

Coefficient of Contingency (C) = 0.4486
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75 percent of those with a pessimistic attitudc towards
futurc flooding would prefcr homcs outside the flood plain,
mostly becausc they do not wish to cexzpericnce the floeding
they believe could still occur. Whilc 45 perccent of the
optimists in Cpotiki also favoured relocation beyond the

hazard arca, they did so for reasons other than flooding.

When the free choice for relocation was widenecd so that
respondents could leave Otorohanga altogether if they so
desired, 23 managers (41.1 percent) indicated that they
would do so, 18 of these beccause they would prefer a coastal
location, None wanted tc leave because of the floo
hezard. This is again similar to the situation in Opotiki
where Ericksen (no date b, 24) found that no one desired to

lcave the district for flood reasons.

SUMMARY

The implementition of Otorohanga's flood protcction scheme
has had 2 profound influcnce on managerial response to the
flood hazard. Confidence in the protectivc measures has
narrowed the percecived range of both community and individ-
ual adjustments and recsulted in managers adopting few, if
any, altcrnative adjustments to the hazard. The majority
of managers (88.9 percent) recsident on the low flood plain
have complcte confidence in the protection works. Their
percecived frequency of hazard, in light of knowledge of
thc presence of stopbanking, is equated with negative

certainty (i,e. flooding will not occur again) and hence
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they seec no necessity for making any direct individual
adjustments to further reduce the possibility of flood loss.
Perceciving no hazard they arc content to reside in the arca
inundated in February, 1958, Although the non-adoption of
individual adjustments is charactcristic of managers on the
low flocd plain, clscwherc in the borough some managers
have adjusted to the hazard through their chcice of home
location, or, in some cases, reclocation. Cf the rcspond-
ents resident on the high flood plain amd northern hill-land,
42.1 percent had becn influenced in their choice of present
home location by their pcrception of flood hazard., Having
perccived a risk, these managers have chosen to escape the
possibility of being flooded by locating thcir home away
from what they perceive is the hazard zone. The evidence
suggests, therefore, that perception of flood hazard,

which today is reflecctecd in degree of confidence in the
flood protection measurcs, is a significant variable in

an explanation of the spatial pattern of home location in

Otorochanga.
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COMPLRISONS AND CCONCLIUSIONS

Persons who wish to scttle or continue scttlement in the

Borough of Ctorohanga must knowingly or unknowimgly locate

plain which has been inundated since the inception of

Zuropean settlement ian the town; @an arca of high flood
plain above the meximum recordd flood lcvel (February

ion of flood hazard and their confidence in community

The choscn community solution to the town's flood problem
is an expensive flood protection scheme based on largeescale
engincering works, Analysis of the perceptions and
attitudes of residential managers towards the flood hazard
and the flcod protection measures shows that implementation

. -

of the schemc has profoundly influenced manageria

,.

per¢cept -
ion of flood hazard. 4Lll responcdents were surc that

Ctorohanga would have been subject to futurec flooding if the
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proctection works had not been undertzken. Knowledge of
the existence of stopbanking has, however, decreased their
cxpectation of futurc flooding to the extent that no
respondent was certain that the borough would be flooded
again. falf of the managers interviewed posscssed so©

much confidence in the protective measures that thcy
completely denied the flood risiz, The other half, although
satisfied that the hazard had been reduced by the presence
of stopbanking, were not so confident zs to completely
denegate the possibility of futurc flooding., Their

attitude was one of uncertainty,

The influence of protectiocn measures on flood hazard
perception is much more pronounced in Otorohanga than in
the towns studied in America by Kates (1962), The
experience in the only other New Zealand study site,
Cpotiki, is however somewhat similar. Table 30 compares
several characteristics of the Otarchanga flcod situation
with those of the towns studied by ..ricksen (1967 b) and
Kates (1962)., Ctorohanga, with eight floods in the 10
years prior to 1966, has the third greatest frequency of
flooding behind Darlington and Cpotiki, although only four
of thesc floods inundated homes zabeve floor level, 411 of
the respondents in Otorohanga had knowledge of past flooding,
although only 17,9 percent had actual experience,
MNevertheless, none of the managers interviewed was so

lacking confidence in stopbanking that they expressed




TABLE 30

COMPLRISCN OF OTCOROHANGA WITH SITES STUDIED
BY KATES AND ERICKSEN

143.

Study Site
- ] ] - ] -
S= o 1o ga f8 4|5 |8y 2F
- . = 1 - -.-:'_‘ =
Characteristic - sSIEBR A8 | &t Aﬂg as | &8
- 0 Het 1O B T O W] @ 5 o
= O 590G 8 jOmei O v B &
§om | SS)aad o6 |8ARIEB |E=2] 258
QE amd 38 18681 °2 1£% 182
loods per ten
years 24,00 5,80 | % 1.90 |1.20 13.37]0.35} 8,00
ank 1 4 5 6 2 7 3
sxpectation of
future flooding : W
s of respondents 100 871 45 43 25 19 10 0
ank 1 =5 .3 4 5 6 7 8
owledge of
pest flooding:
¢ of respondents 100§ 100 § 91 93 31 100} 100 100
Rank = = 3 2 4 = = -
uxperience of
pest flooding :
7% of respordents 92 93473 49 12 81 40 18
ank 2 1 4 5 8 3 6 7
?nowledge of
protective works:
. of respondents 92] 13!/ 82| 60! 556! 4100f 80! 100
%ank 2 7 3 51 6 1= 4 1=
! ' :

Note: % Flood frequency data was unavailable for El

Source:

Cerrito-Richmond,

Adapted from R,W,

Kates, Hazard a2nd Choice
Pcrception in Flood Plzin Management, 1962, 82

and 87

: N.J. Ericksen, Perception and Adoption

of Altcrnative Measurcs for Reducing Flood

Damages in Opotiki, 1967, 62 and 104 (Otorohanga

data additional),
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erteinty as to the future cccurrence of flooding in
Otorohanga. Zven tiatkins Glen, o town which has had only

ocne flood experience in 35 years, ranks higher in managerial
expectation of future flooding with 10 percent of menagers

ooding would occur again, The

i~
=

ot

being certain that £
situzstion in Ctorohanga has much in common with that in
Cpotiki, although .Iricksen's respondents had much greater
experience of flooding than those in Ctorohanga. It skhould
be remembered, however, that altkough only 17.9 percent of
those interviewed in Ctorohangs cxpericnced the major {lood
of February, 1958, 58.9 percent were living cither in the
district at the time and doubt-
less saw the disastrous consequences of this flood, In
explaining the differences between the American and New
Zealand results it is pertinent to note the differences in
community acjustments to the hazard. Both Ctorochanga and
Cpotiki have complete stopbank protection, channcl clearance,
and channel diversions, lione of the American study sites,
however, has such large-scale flood control work

Darlington has a2 watcrshed protection project; Aurora, a
flood chamnnel; £l Cerrito-Richmond, some channel clearance;
1z Follette, somec channel clearance, but not on a2 community
scale; Desert Hot Springs, no measures taken; and iiatkins

H'.'

Glen, an inadequate overflow channel The low ranking of

i3

Ctorohanga and Cpotiki in expectation of future flooding may

thus be attributed to the existence of the large-scale
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protective works, Gignificantly, the two New Lezland

sites werc thc only oncs wherc a2ll wespopdents had some

knowledge of the works undertaken to protect the respective

The Otorohanga and Opotiki studies show other differences
with the findings of American research, Both Burton

(1961 2) and Roder (1961) were unable to discern a2 relation-
ship between levels of knowledge of flood protection works

and expectation of future flooding, In COpotiki, however,

wricksen found that knowledge of the physical presence of

flood protection measures decreases managerial expectation

G

of future flooding, and hence increcases gonfldenge in the
protected area 2s a place for human oggupange, This
relationship is even more marked in Ctorohanga where sugh

only decrecased hazzsrd pergeption, but,

o

knowledge has no

.

in the case of half the respondents, has gompletely

f future flooding, The more

O
N

eliminated their expectation

pronounced result in Ctorochanga may well be aggounted for

by the fact that in Cpotiki the protective structures were
little more than two years old when Zricksen (1967 b) made

his survey and this may have been insufficient time for

confidence to have been restored to many of the people

living within the area flooded in the pest. In Ctorohanga,
however, nearly five yecars had elapscd since the oifificial
opening of the protection scheme in March, 1966 and it is

today apparent that considerable confidence has been restored
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in the arca inundatced by flood watcrs in the past.

Q.
bede

The studics of Burton (1961 2), Xates (1962) and White
(1964 2) show that the type of past flood c:iperience is a

-

cant factor in managerial perception of hazard.

(6]
Pie
Gca
5
[
=
e

Both Ctorohanga and CUpotiki have suffered severe flooding
in the past. In Opotiki, however, Zricksen (1967 b) found
that althougk G0.7 percent of respondents had experienced

t leas

o)

&}
g

one flood, managerial expectation of futurec

lood

LY

did not correspond closely to either actual

2o
U
a

g b

experience or knowledge of past flooding, Thc COtorohanga

|

results support this, It would seem, thercecfore, that tae
presence of large-scale protective works overrides the
significance of knowledge and experience of past flooding

in hazard perception,

in imerican finding that the Ctorohanga study does support
is the conclusion of Burton (1961 a) ard Roder (1961) that
there is no association between attitudes towards future

flooding and socio-cconomic class,

Since the choice of an engincering solution to Otorohanga's
flood problem has decreased mencgerial awareness of the
hazard, it was hardly surprising to find that thc range of
alternative adjustments perceived and adopted is z very
narrow one, The response to hazard of a typical manager
resident on the low flood plain is illustrated in Figure 19,
model developed

This is cn adaptation of the decision naking

ot
(]
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Perception by Manager of:

1 Percecived

Ad justment Theoret- Tech- Economic Spatial Practical
p Flood i o) e
ical B ik nol- Lffic- link=- Sicics
Choice e ogy iency age

[Flood protect-

ion work 1 1 1 1 1 1
omergency

action 1 0 0 0 0 0
St ructural

altecrations 1 0

Loss bearing 0 0
Locatec home

away {rom

perceived

hazard zone
Public relief 0 0 0
Regulation of

land use 0 0 0 0 0 0
Watershed

management 0 0 0 0 0 0

0 Not perceived

Note: Insurance is not included as an adjustment since in New

Zealand flooding is a

contingency covercd under compre-

hensive houscowner/householder policics and therefore
is not likely to be taken out primarily to reduce the
possibility of flood loss,

Figure 19, Choicc of /Ldjustment to Floods by a Typical
Manager Resident on the Low Flood Plain of

e e S

GCtorohanga.

Choicec of iAdjustment to Floods, 1964a, 9.

Source: idapted from G.F. White,
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by White (1961 2, 1964 2) and outlined in Chapter I
(Figure 2). The residential manager is aware that he could
effect structural alterations (e.g. raise house above known
flood levcl) or take emergency action (e.g. elevate
possessions) to reduce the possibility of flood losses.
However, he has aced such great feaith in the flood

-

protection measures adopted by the community that he has

removed the threat of floods from his mind and therefore

Ly
4

onal community

<
pede
0.
o
s
4
3
]
(ol
pde
Ll
fete

sees no need for either indi
actions (e.g. regulation of larnd use, and watershed manage-
ment) to further reduce thc possibility of flood damage.

He is so confident that he denies the possibility of having

relief through the Zarthquake and ver

[
‘ )
O‘
(.)
LY
8]
L]
LY
ot
()
0
) "

be
Damage Commission should he ever suffer losses due to
flooding, Thourh he remains on the low flood plain

cus socio-economic constraints, he would not,

ede

because of var
given a free choice for relocation, clkoose to live om cither

n or tahae northern hill=-lzand for reasons

|-~l
;..a .

the high flood p

that inclucc escaping the possibility of being flooded.

Although the non~adoption of direct individual adjustments
(e.g. flood proofing, and structural change) is characterist-
ic of meanagers resident on the low flood plain, elscwhere
in the borough many managers (42.1 percent of thosc inter-

viewed on the high flood plain znd northern hill-lanc)

have adjusted to the hazard by locating their homes in an




area wherc they fcel therc is no danger of flooding,

8

evidence suggests that managerial perception oi flood hazarxrd

has been 2 significant influence on the spatial pattern of

=

home location in (Utorohanga,

The perception and choice of adjustment by a typigal manager

resident on the northern hill-land is illustrated in Figure
20, Although rcasonably confident that the flood protegt-

ion meazsures have reduced the flood hazard, the manager is
not so confident that he completely rejects the possibility
of the stopbanks being over-topped or breaghed, His choige

of home location is therefore his form of individual adjust-

ment tco the hazard. Having logated in a flood free area
he is naturally not concerned with other forms of indivigdual

ad justmment such as emergency acgction, structural alterations

£
o
@)
[
o}
%]
]
[*)
)
bt
Q

While flood protection schemes, like that in Otorohaage,
may succeed in what they are designed to do, they do not

g ;|

completely remove the flood risk

iy

EN

from an area, It 1is

: rd

pertinent to note the statement of Craik (1970, 64):

‘Flood control works provide protection from floods of a
certain range of magnitude, which seldom, 1f ever,
includes the ... catastrophic¢, maximum possible flood,
hus, while such installations encourage incrcased
occupance of flood plains and induce relaxation of

the protective works do not

emcrgency preparations,
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Perception by Manager of:

Figurc 20.

e Theoret- Tcch- “Eceanomic Spatial Practical
Adjustment | g0y 0 Flood o e, ellige . Mak- = Cholee
> Hazard :
Choice ogy icncy age

Flood protect-

ion works 1 1 1 1 1 1
Locatc home

away from

perceived

hazard zone 1 1 1 1 1 1
Zmcrgency

action 0 0 0 0 0 0
Structural

altecrations 0 0
Loss bearing 0
Public relicf 0
Reguletion of

land use 0 (¢] 0 0 0 0
Watcrshed

management 0 0 0 0 0 0

0 Not perccived

1 percecived

e e

Choicc of Adjustmcnt to Floods by a Typical

Mznager Resident on the Northcecrn Hill-land

of Otorohanga,

Source:

Ldapted from G.F, White,

Choice of Adjustment to Floods,

1964 a, 9.
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exists, the implementation of the flood protection scheme
z has encouraged confidence in the protected

area a8 o place for human occuparnce. Such confidence 1is

in turn discouraginz managers from moving off the flood

w (=)

plain and promoting further development of

o

he hazard zone,

o
+

i

naenitude does

1=

Clearly, if a2 flood larger than the design

P

('i

-

occur then tire losses are lilkely to be considerably increcased,
If this coes transpire, the majority of flood plain managers
will have to rely on emergency actions, which they have not
prepared f{or, or compensation obtained tarough their

comprchensive houscowner or householder insurznce policies

state expliicitly where the contribution of the present

study lics, In Chaepter I (page 14) 2 natural hazard
research paradigm was outlined. This peradigm emphesises

the idez that nzturcsl hazards should be viewed in a2 human

ical perspective, Thus, as White (19861 a3 1966)




153.
occupying certain environmcntally reclevant positions
within the social structurec and by investigating the
influcnce of their environmental dspositions upon policy
and action rcgarding natural resources (Craik, 1970, 46).
This approach implies taking account of human behaviour
and, in particular, individual decision making. it ‘is,
thercfore, of considerable significence to the geographer,
since man and the rcsults of his work arec distributed
according to the decisions man mokes in his capacity as a
natural rcsource manager. The spatial distribution of
any particular phenomens reflecting man's use of natural
resources is the aggregate rcecsult of all the individual
decisions made by managers with regard to resource use,

In endcavouring to explain and interpret spatial patterns

of rcsourcec use geographers should, of necessity, consider

individual decision mezking, This has been the approach
of the Otorohanga study. Individual houscholders in the

borough were taken to be managers of residential properties
cither on the WVazipa flood plain or the hill-land in the
northern portion of the town. The purpose of the precsent
rcsearch, as outlined in the opening chaptcr, was thercfore
to:
a) Establish how residcatial menagers pcerceive and
interprct the flood hazard in licht of the existence

of the flood protcction scheme,




b) Dectermine what have been the conscquences of this
perception in terms of their decision making with
rcgard to choicc of adjustment to hazard, including
those dccisions rclating to choicc of home location,

The emphasis of the study has thus becn on two aspects of
the natural hazard rescarch paradigm, namcly those which

seck to:

M
~—

Study how men percecive and cctimate the occurrence
of the hazard.
b) Describe the process of adoption of damage-reducing

adjustments in thcir social contcxt (Kates, 1970, 2).

The flood hazard in Ctorohanga had causcd concern from
time to time for many ycars, but it required the disastrous
flocod of February, 1958, to trigger action to buffcr the
harmful cffects of the hazard. Following the heavy
losscs during this flood the call was for some form of

protection. This was provided by the community and the

-—

Govcecrnment through thc agency of the Waikato Valley

Authority. The choicc of action was in line with the
prevailing Government and public approach to flood probiems,
and resulted in an expensive flood protcction scheme,

It is pertinent to ask how cfficicnt this form of

adjustmcnt has been.,

The Ctorohanga findings clearly indicate that where the
comnunity as a whole adjusts to a hazard through mcasurcs

casily recognisablc by its individual members, and which
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rcquirce a2 minimum of cffort om their part, then the prescnce
of thesc measurcs profoundly influcnces the pcrception and
rcsponscs of managers whose cestablishments arc located in
the arcea of risk. In the facc of flood hazard, individual
managers prcfcr to rcly on public actions such as stop-
banking and insurance rclief rather than expend time and
moncy on alternative individual measurcs for rcducing
flood losses. This is only human, howcver, and it is well
to rcmember that flooding is only onc of many problems that
concern flood plain occupants in their daily lives. They
are, therefore, only tco willing to sec the responsibilities
of flood loss rcduction pass to public agcencies such as
Regional Water Boards (formerly Catchment Boards) and the
zerthquake and War Damage Commission, The Otorchanga
cxpericecnce, like that of Opotiki (Zricksen, 1967 b),
suggests that thc implementation of large-scale flood
protcction schemes may not always provide the most
cfficient mecans of adjustment since the presence of such

a scheme decreases the range of alternative acjustments
perccived and adopted, and increases occupance of the

flood plain, This point may bec expanded within the
context of New Zealand's flood problems, bearing in mind
that the present study hes provided empirical cevidence as
to the decrcasc in perception and responsc to flood hazard

resulting from the adoption of protective measurcs, This

is significant since the national policy on flood damage
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rcduction appcars to rcly upon ccertain types of community
and national adjustments to thc hazard rather than on
mcasurcs taken by the individual, The cmpheasis is almost
exclusivecly upon flood control a2nd sbatement and various
forms of public rclief and insurancc (Figure 3). This
policy is not only narrow in ramge, but it shifts a large
sharec of the burden of flood damage reduction f{rom thc
individual, and oftcn the local community, to thc nation
as a whcole. In this manncr the nation may well be
subsidising the occupance of hazardous zoncs, or, as
Craik (1970, 65) aptly puts it, 'part of the rent paid to

naturc for the cccupance of flood plains is shared nation-

wide,'! For cxamplc, 2 flocod protection scheme is paid {for
not only by thc ratepayers of thc community protccted, but
also by the taxpayers of the nation,. However, the cost

to the taxpayer may prove greater than anticipated for
although the probability of an over-topping or an cngineer-
ing failurc may be very low for a given site, the chances
of such occurrences nationwide arc less reassuring. The
taxpayer also foots the bill for flood relief, yet such
relief is typically provided for the reoccupance of the
flood plain. This does not climinate the possibility of
losses recurring so the taxpayer may have to provide relief
again, Thec Ctorohanga and Cpotiki experience would suggest
that those planning the utilisation of flood plain resources

in New Zealand should consider a broader and more flcxible
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approach so that in addition to conventional engineering
works, thought is given to the adoption of other altcrnative
ad justments such as zoning ordinances, building codecs, the
rcgulation of sub-division, urban rencwal, amd structural
changes to buildings (Ericksen, 1970, 1971; larphy, 1958).
Wherever possible, the regulation of land usec and develop-
ment on flood plains would help ensurc that further
increases in the potential for flood loss docs not occur.

In the long run this would probably lcad to lcss costly

and morc cfficient uses of urban flood plains in particular,
L morc efficient policy of flood loss rcduction will also
requirc an education programme which will encourage private
individuals to consider the risks of flood plain cccupance
and to takc appropriatc mcasures to curb flood losses,

Such a programmc may cntail the periodic disscmination of
matcrial on the naturc of the hazard and possible adjust-

ments to it.1

It will require, however, morc hydrological
data rclating to flood magnitudes, frcquencics and
distributions, and morc co-ordinetion in thc activities

of thec water cxpert, town planncr and various central and

local goverament agencics,

it is hoped that the prescnt study may contribute to
planning for a bettcer policy of flood loss reduction than
exists in New Zealand at present, Beforc such a policy
can evolve, however, plenners will requirc morc empirical

evidence along the lines of the prescnt work and that in
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Opotiki (Zricksen, 1967 b). Therc is a nced for studies
to be made of managerial pcrception ~nd responsc in arcas
with varying dcgrees of hazard and protection. In under-
taking such rcsearch it is well to remcmber that thc human
occupancc 0f hazardous rcgions should be viewed in an
ecological pcrspective, Only by investigating the social,
psychological, technological and political processcs
involved in the man-land system in arcas of natural risk
can the likely consequences of social policies for

adjustment to hazard be adequately anticipated.
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NCOTES

Chapter 1

The usc of the word 'manager' throughout this
study follows the terminology dcveloped by

White (1961 a, 25). Managers arc the
individuals, groups, corporations or government
agencies who 'act as a unit in the managcment

of an cstablishment.' An establishment is
defined as a single residence or organisational
unit that has 'a distinct usage of area,' Thus,
a city dweller is the manager of 2 city
residence which is the cstablishment; the New
Zcaland Forest Scrvice is the manager of a State
Forcst; and a runholder is the manager of a high

country sheep station,

The significance of thec 'behavioural cenvironment'

oo

n gecographic rescarch was first stresscd by

Kirk (1951; 1963).

Chapter 11

Provisional figurc from thc ccnsus takcn on March

23, 1971 (Waikato Times, April 29, 1971, page 1).




159.
Estimatc by J. Huntcr Young, Chicf Soil Conscrv-
ationist, Weikato Valley Authority (King Country

Chroanicle, July 26, 1968).

Chapter 111

1

Chapter 1V

The provisions of the Town and Country Planning
Act 1953 that allow suitable controls of land use
to be introduced in flood=-pronec arcas are

discussed by Ericksen (1970, 4-6).

Figures for March 31, 1960 from Waikato Valley
Authority (1960, Table 11); {for March 31, 1970
from a letter to the author from B.1. Riach,

Town Clerk, Borough of Otorohanga (Fcbruary 24,

1971).

Personal communication with C.W. Loveridge,
Senior Engineer, D.,N, Mhdd, Design Engincer, and
G.T. Ridall, Hydrologist, Waikato Valley

futhority.

1

Otorohanga's Civil Defencc organisation was the
first such organisation officially approved under

the Civil Decfence Act 1962.

4 scheme for the clearance of the Waipa River
along its entirc length has been proposed by the
Waikato Valley Authority and thc county councils

in the arca arc currcntly trying to agrec on a
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cost-sharing basis for the estimated $15,000 that
will be required annually for possibly the next
12 years if the scheme is to be implemented

(aikato Times, April 21 and 26, 1971).

3 Estimate by J. Hunter Young, Chief Soil
Conservationist, Waikato Valley /futhority
(King Country Chronicle, July 26, 1968).

4 i concise outline of the forms of insurance
open to flood plain occupants in New Zealand

is given by ricksen (1971, 25-27).

Chopter V
1 Cypra and Pecterson (1969) have discus sed the
possibilities of providing technical services
to urban flood plain managers in the United

States,
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APPENDIX A (I)

INTERVIEW SCHEDULE FOR RESPONDENTS
RESIDENT ON LOW FLOOD PLAIN

Sampl

eNumber..‘...l.‘l....'Date.'...‘..l.".....

Address.cuoli.0.0..000'.l.oc0.--.....-.-........0

A, DETAILS OF RESIDENCE

1)

2)

3)
4)

5)

6)

How many years have you lived
in Otorohanga or the
surrounding district?....v... ( ) years

How many years have you lived in

ULl BOUGOT i nssissnsesrnmass L ) BElS
So you first came to live in

this house in the year?...... (19 )

How o0ld is your present house?( ) years
Do you own or rent thisvhouse?( ) own ( )rent

Where did you live before
taking up residence in this
BOUBET s s s s seaavbnans vanerass L ) Bloonbars in
the borough
( ) in the country
near Otorohanga
( ) elsewhere in
New Zegland

For those who have previously
lived elsewhere in Otorohanga

(a) Where was your previous Streeteceeicececsss
home in Otorohanga? Map Refesecoocsess

(19 ) %0 (19 2




(b) Can you point it out on
this map?

(¢) During which years 4ia
you live in your old
house?

B. ADVANTAGES/DISADVANTAGES OF

175

BHe e s v viv v s s s ay sy
Map Refesess.(19 )
to (19

LIVING IN OTOROHANGA

1) What do you see as the
advantages of living in
Otorohanga?

Rank in order of
importance.

2) Do you think there are
disadvantages to living
in Otorohanga? Rank in
order of importance.

()

PN N

g P g ® i N C e EONPTNIINPN g N FNENINTT N
S g g A - p 4 NSNS p p N NN N

Small town
atmosphere
Protection from
flooding
Employment
opportunities
Social advantages
(e.g., easy to make
friends)
Educational
facilities
Central location
Community spirit
Sports facilities
Other advantages

No advantages

Lack of employment
opportunities
Shopping difficulties
Danger of flooding
Isolation
Education
difficulties
Social
disadvantages
Lack of entertain-
ment
Lack of sports
facilities
Other disadvantages

No disadvantages




c.

EXPERIENCE AND KNOWLEDGE OF PAST

176 -

FLOODING

For those resident in Otorohanga
in February, 1958 and earlier

1) Have you experienced a flood
while living in this house?

2) If so, how many floods have
there been inside this house
or on this section since you
have been here?.ccecesceccss

3) For relocatees within Otoro-

hanga

Did you experience flooding
in your previous home/s in
OCOrORBNEAT s » s v soms v+ » 4% Hinids

4) In which years did the floods
that you have actually
experienced occur? Were
these major or minor floods?

5) Have you heard of any floods
that occurred in Otorohanga
before you came to live in
THe TOWDT . csaovsvgncnahsnnrses
In which years did these
floods occur? Were these
major or minor floods?

6) For those aware of minor

floodin
(2) How frequent has minor

() Yes ( ) No

Experienced( )
floods in present
home.

Experienced ( )
floods in previous
house.

( ) Can't name years
Major floods ( )1958
(3 1907

Minor floods (19 )
(19 .J) (1

{ ) Yes ( ) No
Major floods ( )1958
(5 1907

Minor floods (19 )
ORI 0r eal )

( ) Can't name years

fio0ding Doen 10 Bhe PaMB?(siesisvnnsavsnanse)

(b) Which parts of the town
were affected Juring
minor £loods?seecccess

7) For those who have experi-
enced a major flood

(ooooooo-o'oooo'ooo
® 0 9 0 4% 0 g e s s e s s

@ % 9 6 e« 0 8 00 8 g0 e s s




(a) How high did flood waters ( )
rise on your section
during the last major
flood you experienced? {5}

(b) Can you remember or
estimate how much damage
you suffered during this
major flood?

NN
L W

For those who have taken up
residence 1n Otorohanga since

1958
) Have you ever heard of
floods occurring in
Otorohanga before you

177

Entered house and

rose above floor

by ( )ft( ) ins.

Did not enter house

(i.e.only covered

lawn; entered base-
ment)

No damage

Light %$4 - $49)

Moderate ($50 - $199)

Heavy ($200 or above)

came to live in the town?.......( ) Yes ( ) No

2) Can you name the years in
which these floods
occurred?

Were they minor or major
floods?

3) For those aware of minor
flooding

(a) How frequent has
minor flooding been
in the past? L L I I B I I I N I

(b) Which parts of the town
were affected during
BIROT FX008BT s s v v isss

( ) Can't name years

Major floods ( )
1958 ( ) 1907

Minor floods

g3 (1970 0

fkaa sitius gios sa sisannn)

R o CREG e R o

D. KNOWLEDGE OF FLOOD PROTECTION SCHEME

1) Do you know of anything
that has been done to help
protect Otorohanga from

L1008 NE T cvcoviennsinsnn iese ( ) Yes ( ) No




2)

3)

4)

5)

6)

7)

Can you describe what sort of
flood protection measures
have been baken?.eesvesascses L( )

il

NN

Which organisation was
responsible for designing
the flood protection scheme?...( )

Where did the money come from
to pay for this schemessececcossl

(N.B. is correct if can name £ )
3 of the 4 sources)

L)

For what size flood is the
scheme designed? (i.e. design ( )
flood discharge/frequency) )

For those who answer '100 year
flood'

What does this mean?eecevceses ( )

()

Have you ever seen newspaper
reports on the scheme? What ( )

178

) Stopbanking

Channel
diversion
Channel
improvements
(e.g.willow
clearing)
Berm widening
Pumping stations
State Highway
and railway
realignment and
raising
Flood warning
system

Waikato Valley

Authority

) National Roads
Board
New Zealand Rail-
ways
Rating for flood

protection by
Borough
Government Subsidy

33,000 cusecs
(Mangapu confluence)
100 year flood

One flood in 100
years

1% chance of
occurring in any
one year

Yes ( ) No

did they tell yOU.?............ (‘l'.l.l"....l..'...'

csrsasransessssasvse)




8)

Did you see the information

booklet put out for the official

opening of the scheme in March,

179

1966?..0-coo-ooocoo-o.oo'o---.oo() YeS( )NO
E. CONFIDENCE IN THE FLOOD PROTECTION SCHEME

N.B. If unaware of scheme give a brief outline.

1)

2)

3)

4)

How much protection do you
think the flood control scheme
gives Otorohanga?

Because of the scheme do you
think there will be no future
floods in Otorohanga, or will
the number be more, less or
about the same as that experi-
enced before the scheme was
completed?

For those who think Otorohanga
will not be flooded again
Apart from the protection
scheme is there any other

( .

N N NS

(

reason why you think Otorohanga(

will not be flooded again?

For those who think Otorohanga
will be, or might possibly be,
flooded again

Why do you think that Otoro-
hanga could be flooded again?

(

)

N Nt L NI

From all floods
regardless of
size (i.e. Otoro-
hanga will never
be flooded again)
From most floods
but not sure
about all
(i.e.0torohanga
might possibly be
flooded again
Otorohanga will be
flooded again

No future flooda
More floods than
before

Less floods than
before

About the same
number as before

No

Yes (o.oooc-co-uo

Floods will occur
regardless of what
man does

'Design flood'
suspect



5) Do you think anything else should
be done to prevent flood damage (

6) Do you think it was necessary

7)

in Otorohanga? If so, what?
(N.B. include extensions of

existing measures)

(
(
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Insufficient
protective
measures taken
Existing measures
ineffective (e.g.
stopbanks not
strong/high enough)
Other

FEU AL P

Nofurther measures
required
Higher/stronger
stopbanks

Further channel
clearing and
straightening
Regulation of land
use

Watershed manage-
ment

Other

shsbessssssiases)

to make the protection scheme as( ) Existing scheme
large and as costly as it is, or

would an alternative scheme have( )

been better? For example, would

it have been better to shift to
higher ground those houses most
likely to be flooded?

If there was no flood protection

scheme do you think Otorohanga

would have been flooded again at

some time in the future?

necessary
Scheme too large:
only some of
measures taken
were necessary )
Shift to higher
sites houses most
liable to flooding
Other

® % 5 4.8 % 9 " 000 8 08D

) Yes ( ) No
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8) If there was no protection scheme
what do you think the spread of
flood water would be in the
event of the largest flood you
think likely to occur? Show
this by drawing a line across this
map of the borough.

F. EXPECTANCY OF FUTURE FLOODING IN PRESENT HOME

1) Do you expect you will () Yes (i.e. pessimistic
ever have a flood on this attitude)
section or inside this house( ) No (i.e. optimistic
in the future? attitude)

( ) Uncertain

2) Have you done anything to
reduce the possibility of
loss due to flood damage

to your home? () Yes () No

If so:

(a) "hat measures have you ( ) House amd possessions
taken? covered against

flood damage by
insurance.

( ) Had new house built
above, or old house
raised above, known
flood level

( ) Installed flood
proofing measures to
keep water out of
house

( ) Stand by preparations
(e.g. stocked

materials to fight
flood)

( ) Other

® ® 8 0 0 ¢ 0 008 s e e 00 s 0

SR SRy

(b) Does this make you more
confident of avoiding
flood loss? () Yes ( ) No




3) What actions could a house-

4)

5)

holder living in a flood

prone area take to reduce

the possibility of flood
loss?

For those who are certain

their home will not be
flooded

PN N N

Why do you think your house(

and section will not be
flooded in the future?

If you did suffer losses

due to flooding could you

recover it? How?

(
(
(

NN N NS

)
)
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Insure property against
flood loss

Structural changes to
house

Flood proofing
Emergency actions
requiring prior
preparation (e.g.
store materials for
flood fighting)
Emergency actions
requiring no prior
preparation (e.g.
elevate possessions)
Other

1 FRTIP———,

Protection scheme
House above flood level

)JHave adopted measures

)

to prevent loss

Floods like 1958 only
occur once in a
lifetime/million years
Other

- Fy SR SRPUS PP SN SRR

Would Jjust have to
accept loss
Compensation from
insurance
Compensation from
Earthquake and War
Damages Commission
Rely on relief
assistance/charity




6) For those who say they could
claim compensation through
insurance

Under what type of insurance ( )
policy are you eligible to
claim compensation for flood
losses?

3
7)

For those aware of the Earth-
quake and War DamagesCommission

On what basis does the Comm- g )
ission pay compensation to )
victims of flooding?

183

Comprehensive house
owner/householder
policy

Fire policy

Do not know

To holders of a fire
insurance policy but
only after they have
exhausted their own
insurance policies

MOTIVES FOR CHOICE OF HOME LOCATION

For those resident on the low flood
plain in February, 1958 and earlier

1) When you decided to build/buy/
rent this house did you know
that Otorohanga had a flood
problem? < )

2) After experiencing the 1958
flood did you consider leavin
this part of town? ;

()
)

3) Why then have you remained ()

living in an area flooded
in the past? (rank if more
than one reason given) ()

()

Yes ( ) No

) Seriously considered

it

Yes, but only at first
Never really thought
of it

Have complete
confidence in flood
protection scheme
Social reasons (e.g.
family ties)

Would have cost too
much to move/couldn't
sell house




For those who have taken up

residence on the low flood plain

since 1958

NN N C e i}
NN R NS

2NN NS

1) When you decided to build/buy/

2)

3)

rent this house did you know
that Otorohanga had a flood

problem?

Before you moved into this

house did you know of
anything being done to
prevent flooding in
Otorohanga?

For those who were aware

of the flood problem

()

()

Knowing that Otorohanga had ( )

been flooded in the past,
why did you choose to live

in this part of town?
{ Rank if more than one
reason given)

£53

()

()
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Cheaper rates/rent
Handy to schools,
shops, etc.

Like this house and/or
section

No place else to go
Will never get
another flood like
1958

Have elevated house
Received adequate
compensation in 1958
House goes with Jjob
Other

Sisssssssssssnssenss)

Yes ( ) No

Yes ( ) No

Knew of the flood
protection scheme
This section is
beyond the reach of
flood waters

Made floor level
above known flood
level

Economic reasons:
Cheaper property/rent/
rates




H.

()
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Like this house and/or
section

Handy to schools, shops,
etc.

House goes with job

One of the few houses
available at time of
looking for a house to
rent

Other

syf¥iamp s sty

FREE CHOICE OF LOCATION IF SOCIO-ECONOMIC CONSTRAINTS

‘%)

REMOVED

1) Given a free choice where in

Otorohanga would you prefer
to live? (show on map E )

No other place

) Somewhere else on low

flood plain

) Somewhere on high

()

2) Would you prefer to leave
Otorohanga altogether?
If yes, where would

you move to?

f:2

For those who prefer the
northern hill-land

Why do you prefer the hill-

land in the northern portion

of the borough?

LN

)
)
)
)
)
)

NN

flood plain
Somewhere on northern
hill-land

Yes ( ) No

Flood free area

It is socially
desirable

More rural atmosphere
Property values higher:
better resale prospect
Better view

Climatic advantages:

no fog;less damp; more
sunshine




4)

5)

6)

For those who prefer the
high flood plain

Why do you prefer the
higher portion of the
river flat?

For those who would choose

to relocate elscwhere on

the low flood plain

Why would you choose to
live in this part of
town?

For those who would prefer

to leave Otorohanga
altogether

Why do you want to leave
Otorohanga altogether?

e TR o T o TR .

(

NN\ P i NN N\

Sl Nl NS N

NSNS N NN -
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Sloping section:
allows effective land-
scaping/basement
Other

AT S R TPy

Above the maximum
recorded flood level.
Property values higher:
better resale prospect
Handy to schools, shops
and other services
Other

PR s sconsrnonnasisni)

Handy to schools,
shcps and other
facilities

Other

cseressssssspanspess)

Lack of employment
opportunities
Isolation

Danger of flooding
Lack of entertainment
Don't like small

town atmosphere
Prefer coastal
location

Want to travel
Educational difficulties
Shopping difficulties
Economic reasons
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( ) Other

.....'.".Ol...‘...)

7) For those who would choose
to remain in Otorohanga

Family ties

Social ties (e.g. all
my friends live here)
Like the small town
atmosphere

Don't like city life
Too 0ld to move

Have lived in
Otorohanga all my life
Borough has a flood
protection scheme
Other

® 0 800 00N OEROIOS 00

Why do you prefer
Otorohanga to anywhere
else in New Zealand?

" Fan NN ™% NN
b b NN - NN

I. PERSONAL ITEMS

1) What age group would you
place yourself in?

NN NN N
S
o
1
P
O

Over 60

2) What is your/your husband's
occupation? £ A A I S Biea kin 5 4 4 ina S
(i.e. occupation of head of
house) Classification:
Professional
Qfficial
Manager
Proprietor ‘
Clerical |
Skilled
Semi-skilled |
Unskilled ‘
Pensioner
Unemployed

N/ N NN NN NN



188

3) In which one of the
following categories
would you put your/your
husband's gross annual
income? (
(i.e. income of head of (
house) (

Less than $2,199
$2,200 to $3,199
More than $3,200

qualifications during your Certificate

education? (i.e. completed ( Has Sch.Cert.or Univ.

formal education of head of Ent.

house) Univ.,Teachers' Coll.,
etc,

)
)
)
4) Did you/your husband gaineny( ) Does not have School
)
)

5 BOLEE «avase European

Maori

6) BOXeeosones Male

Female
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INTERVIEW SCHEDULE FOR RESPONDENTS

RESIDENT ON THE HIGH FLOOD

PLAIN

Sample Number....eeeee.

0 00 o L s o e R B A ST b SRR

Date.o.....olo

...... e ® 005 00 000

A. DETAILS OF RESIDENCE

1) How many years have you lived
in Otorohanga or the
surrounding district?

()

2) How many years have you
lived in this house?e.eeeese ( )
So you first came to live in
this house in the year?..... (19
3) How o0ld is your present
house

()

4) Do you own or rent this house? (

5) Where did you live before
taking up residence in this

house?...o..-a.ooo..-o..00..

()
{13

6) For those who have previously

lived elsewhere in Otorohanga

(a) Where was your previous
home in Otorohanga?

(19

Street .
Map R§f.....(19

years

years

years

) own ( ) rent

) elsewhere in the

borough

in the country near
Otorohanga(.....
elsewhere in New
Zealand

® ® a8 0 8 00

Gk wnpen)

) to
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(b) Can you point it out Streetieeccec.. il Sl
on this map? %ap Rif.........(19 ) to
19

(¢) During which years
did you live in your
old house?

ADVANTAGES/DISADVANTAGES OF LIVING

IN OTOROHANGA

1) What do you see as the (
advantages of living in
Otorohanga?

Rank in order of importance.(
(
(
%
(
(

2) Do you think there are dis- (
advantages to living in
Otorohanga? Rank in order §
of importance. ¢

(
%
(
(

)

N’ NGt NG

p— NSNS NN N N N N N N

p—

. EXPERIENCE AND KNOWLEDGE OF PAST FLOODING

Small town
atmosphere
Protection from
flooding
Employment
opportunities
Social advantages
(e.g. easy to make
friends)
Educational facilities
Central location
Community spirit
Sports facilities
Other advantages

No advantages

Lack of employment
opportunities
Shopping difficulties
Danger of flooding
Isolation

Education difficult-
ies

Social disadvantages
Lack of entertainment
Lack of sports
facilities

Other disadvantages

No disadvantages

For those resident on the high flood

plain/northern hill-land in February

1958 and earlier
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1) Have there ever been any floods
in Otorohanga since you
have been living in the town? ( ) Yes ( ) No

2) Have you heard of any floods
that occurred in the
borough before you came to

live here? () Yes ( ) No
3) In which years did the floods ( ) Can't name years
that you are aware of occur? Major floods ( § 1958
Were they minor or major floods? g ) 1907
Minor floods (19
(99 ) (19 )

4) For those aware of minor flooding

(a) How frequent has minor
flooding been in the pPasb?e..ccvacscrcccescses)

(b) Which parts of the town
were affected during
minor floods? A TR PR R Jhe

® ® 0 % 8 0 0 800 900 S e e N0

For those who have previously
lived on the low flood plain

1) Did you ever experience a
flood inside your house,
or on your section, when you
were living in the lower

lying part of town? ( ) Yes ( ) No
If so, how many floods did Experienced ( ) floods
you experience? when living on the low

flood plain
2) In which years did the floods ( ) Can't name §ears

that you have actually Major floods ( ) 1958
experienced occur? Were ( ) 1907
these major or minor floods? Minor floods (1
99 )
(%)

3) Have you heard of any floods
that occurred in Otorohanga
before you came to live in
the town? () Yes () No
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In which years did these ( ) Can't name years
floods occur? Were these Major floods ( ) 1958
major or minor floods? ( ) 1907
Minor floods (19 )
(19 )
(19 )
4) For those aware of minor
flooding
(a) How frequent has minor flooding
been in the past? PR AR S AR R

(b) Which parts of the town
were affected during
minor floods? B b L D s & v s v sws

5) For those who have experienced
a major flood

(a) How high did flood waters( ) Entered house and
rise on your section rose above floor
during the last major level by ( ) £t.( )in.
flood you experienced? ( ) Did not enter home (i.e.

only covered lawn;
entered basement)

(b) Can you remember or ( ) No damage
estimate how much damage( ) Light ($1 - $49)
you suffered during this( ) Moderate ($50 - $199)
major flood? ) Heavy ( $200 or above)

For those who have taken u
residence in Otorohanga since
February, 1958

1) Have you ever heard of
floods occurring in
Otorohanga before you
came to live in the
town ( ) Yes ( ) No

2) Can you nane the years in
- which . imese floods occurred?
Were they major or minor Major floods ( )
floods? )
Minor floods 18
/‘

3) For those aware of minor flooding

(a) How frequent has minor
flooding been in the PABWM eesccscssnsovasnssnns)

(b) Which parts of the town
were affected during
minor floodS? (..l.il-l'l'.....l!.ll...
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D. KNOWLEDGE OF FLOOD PROTECTION SCHEME

1)

2)

3)

4)

5)

6)

Do you know of anything

that has been done to help

protect Otorohanga from
TIOOQINET v snn'ss o

Can you describe what sort

of flood protection

measures have been taken?

Which organisation was

responsible for designing
the flood protection scheme(

Where did the money come

from to pay for this
scheme?..'...'....l.lll
(N.B. is correct if can

name 3 of the 4 sources)

For what size flood is the
scheme designed? (i.e. desi
flood discharge/frequency)

For those who answer '100

i NS N

year flood'

()

NN NN

N NN

Yes ( ) No

Stopbanking

Channel diversion
Channel improvements
(e.g. willow clearing)
Berm widening

Pumping stations
State Highway and
railway realignment
and raising

Flood warning system

Waikato Valley
Authority

National Roads Board
New Zealand Railways
Rating for Flood
protection by Borough
Government Subsidy

n
% ) 3%,000 cusecs
(Mangapu confluence)
( ) 100 year flood

What does this mean?.......( ) One flood in 100 years

( ) 1% chance of occurring

in any one year




7) Have you ever seen
newspaper reports on
the scheme? What did
they tell you? (

8) Did you see the information
booklet put out for the
official opening of the

scheme in March, 19667

k3
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Yes ( ) No

E. CONFIDENCE IN THE FLOOD PROTECTION SCHEME

N.B. If unaware of scheme give a brief outline

1) How much protection do you ( )
think the flood control
scheme gives Otorohanga?

()

£id

2) Because of the scheme do
you think there will be ¢ )
no future floods in e
Otorohanga, or will the )
number be more, less or (3

about the same as that
experienced before the
scheme was completed?

For those who think Otorohanga
will not be flooded again

3)

Apart from the protection ( )
scheme is there any other
reason why you think
Otorohanga will not be
flooded again?

()

From all floods
regardless of size
(i.e. Otorohanga will
never be flooded again)
From most floods but
not sure about all
(i.e. Otorohanga
might possibly be
flooded again
Otorohanga will be
flooded again

No future floods

More floods than before
Less floods than before
About the same number
as before

No

Yes
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4) For those who think Otorohanga
will be, or might possibly be,

5)

flooded again

(N.B.

Why do you think that
Otorohanga could be flooded
again?

Do you think anything else
should be done to prevent (
flood damage in

Otorohanga? If so, what? (
include extensions of
existing measures)

(
6) Do you think it was
necessary to make the g
protection scheme as

large and as costly as it
is, or would an alternative
scheme have been better?

For example, would it have (
been better to shift to
higher ground those houses
most likely to be flooded? (

) Floods will occur
regardless of what
man does

) 'Design flood'
suspect

) Insufficient protective
measures taken

) Existing measures
ineffective (e.g.
stopbanks not strong/
high enough)

) %ther

SEsase e na i s neEd

|
) No further measures |
required |
|
|

N

Higher/stronger stop-
banks
) Further channel
clearing and straighten-
ing
Regulation of land use
Watershed management
Other

e 5 o 5 0 0000

NSNS

PRSI

)Existing scheme necessary
) Scheme too large : only
some of measures taken
were necessary(ececece

) Shift to higher sites
houses most liable to
flooding
Other

N
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7) If there was no flood
protection scheme do you
think Otorohanga would
have been flooded again
at some time in the future? ( ) Yes ( ) No

8) If there was no protection
scheme what do you think the
spread of flood water would
be in the event of the
largest flood you think
likely to occur? Show
this by drawing a line across
this map of the borough.

F. MOTIVES FOR CHOICE OF HOME LOCATION
1) For what reasons did you ( ) This section is beyond

choose to live in this part the reach of flood
of Otorohanga? (Rank in waters
order of importance) ( ) Economic reasons:
Cheaper property/rent/
rates
( ) Like this house and/or
section

( ) Social reasons (e.g.
close to family and/or
friends)

( ) Handy to schools, shops
and other facilities

( ) House goes with job
( ) Other
..‘....‘..ﬂ.".....'..)
2) What disadvantages did
you see of living in 2 ) Flood risk
the lower lying part of ) Couldn't get State
town? Advances loan to build/

buy in this aresa

( ) Resale value of houses
not so good

( ) Suitable house/section
not available there

( ) Other
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3) When you decided to build/
buy/rent this house how ) Major reason
important was the reason ) Minor reason
'to escape the possibility ) Of no importance
of being flooded' ?

G. FREE CHOICE OF LOCATION IF SOCIO-ECONOMIC CONSTRAINTS
REMOVED

1) Given a free choice where g ) No other place
in Otorohange would you ) Somewhere else on high

prefer to live (Show on flood plain
map) ( ) Somewhere on low flood
plain

( ) Somewhere 5. on north-
ern hill-land

2) Would you prefer to leave

Otorohanga altogether? { ) Y  ( )ilo
If yes, where would you
move to? (...l..'.".'....'.........)

3) For those who prefér

- i - -

Why do you prefer the hill-( ) Flood free area
land in the northern ; It is socially desirable
portion of the borough? More rural atmosphere
(Rank if more than one ) Property values higher:
reason given) better resale prospect
( ) Better view
( ) Climatic advantages: no
fog; less dampj;more sun-
shine
( ) Sloping section: allows
effective landscaping/
basement
( ) Other

o RN e G e h e e )

4) For those who would 'chbosie_to relocate elsewhere on High
flood plaln
Why do you prefer the higher( ) Above the maximum record
portion of the river flat? -ed flood level
( ) Property values higher:
better resale prospect
( ) Handy to schools,shops
and other services
( ) Other

......0‘.0.......'..'.0-)




5)

6)

7)

For those who would
choose to relocate to

the low flood plain

Why would you choose to
live in the lower lying
part of town?

()
()

For those who would prefer to

leave Otorohanga altogether

Why do you want to leave
Otorohanga altogether?

For those who would choose

to remain in Otorohanga

LRNETNITNETNETS PN #%
g S N W T NN NN N

Why do you prefer Otorohanga

to anywhere else in New
Zealand

S N PN ) i) NN
A - NN N N NS
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Handy to schools, shops
and other facilities
Other

® @ 0 00 © 0 & 0 3 © 0 8 0 % 000 @

ek s

Lack of employment
opportunities

Isolation

Danger of flooding
Lack of entertainment
Don't like small town
atmosphere

Prefer coastal location
Want to travel
Educational difficulties
Shopping difficulties
Economic reasons

Other

FasskEnenaaess i sens)

Family ties

Social ties (e.g. all
my friends live here)
Like the small town
atmosphere

Don't like city life
Too 0ld to move

Have lived in
Otorohanga all my life
Borough has a flood
protection scheme
Other
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H. PERSONAL ITEMS

1) What age group would you place
yourself in?

N

¢ % Under 20
( ) 30 - 39
e
¢ )
( )

2) What is your/your husband's
occupation? PP L Ry - 5o & BN
(i.e. occupation of head
of house) Classification:

) Professional
) Official
Manager
Proprietor
Clerical
Skilled
Semi-skilled
Unskilled
Pensioner
Unemployed

NN NENLNEONENONTNT
NN N AN AN

3) In which one of the following
categories would you put your/
your husband's gross annual
income? ) Less than $2,199
: % $2,200 to $3,199
( ) More than $3%,200

4) Did you/your husband gain ( ) Does not have School
any qualifications during Certificate
your education? (i.e. completed
formal education of head of( ) Has Sch.Cert. or Univ.
house) Ent.
Univ.,Teachers' Coll.,
etc.
5) RacCescescsss FEuropean
Maori
Other

Male
Female

6) SeXesescsoess

N/ SN Nt
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APPENDIX A (III)
INTERVIEW SCHEDULE FOR RESPONDENTS RESIDENT
ON THE NORTHERN HILL-LAND

Sampie Number..ccssivencves soseDBLBssssscsesennssnrtenss

AddreSSOOOOUQOIOOOOIOIOl.o.l.l..oaol‘0....0.0..'0..000.

A. DETAILS OF RESIDENCE

1)

2)

3)

&)

5)

6)

How many years have you
lived in Otorohanga or
the surrounding district? ( ) years

How many years have you

lived in this house? () years
So you first came to live

in this house in the year?(19 )

How o0ld is your present

house? ( ) years
Do you own or rent this
house? ( ) owmn ( ) rent

Where did you live before
taking up residence in this
NOUSEecsssvsvsosssssscssse ( ) elsewhere in the
borough
( ) in the country near
OLOrobanEE s cstsvsvess)
( ) elsewhere in New
Zealand

AN P S AP v}

For those who have previously
lived elsewhere in Otorohanga

(a) Where was your previous Streetecceeccecccccceses
home in Otorohanga? Map Refeveeeaeeas(19 )
to (19 )
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(b) Can you point it
out on this map?
(¢) During which years Blrgeti,connssssuoepnnend

did you live in your Map Ref......é19 ) to
0ld house? 19 )

B. ADVANTAGES/DISADVANTAGES OF LIVING IN OTOROHANGA

1) What do you see as the ( ) Small town

advantages of living in atmosphere

Otorohanga? ( ) Protection from

Rank in order of importance flooding
) Employment
opportunities
Social advantages (e.g.
easy to make friends)
Educational Facilities
Central location ‘
Community spirit
Sports facilities |
Other advantages :

No advantages

Lack of employment
opportunities
Shopping difficulties
Danger of flooding
Isolation

Education difficulties
Social disadvantages
Lack of entertainment
Lack of sports
facilities

Other disadvantages

) No disadvantages

2) Do you think there are
disadvantages to living
in Otorohanga? Rank in
order of importance.

N NN P ) NN VS N
" N NN ) ~ NN e

%

C. EXPERIENCE AND KNOWLEDGE OF PAST FLOODING

For those resident on the high flood
plain/northern hill-land in February
1958 and earlier

T
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1) Have there ever been any floods

2)

3)

in Otorohanga since you have
been living in the town?

Have you heard of any floods
that occurred in the borough
before you came to live here?

In which years did the floods
that you are aware of occur?
Were they minor or major
floods?

( ) Yes ( ) No

( ) Yes ( ) No

( ) Can't name years
) Major floods ) 1958
) 1907
N )
519 )
19 )

Minor floods

4) For those aware of minor flooding

1)

2)

(a) How frequent has minor

flooding been in the past?

(b) Which parts of the town

were affected during
minor floods?

£ T TRUREIR E R e S

(o-..........-----o-a-o.‘

...‘...I...............)

For those who have previously

lived on the low flood plain

Did you ever experience a
flood inside your house, or
on your section, when you
were living in the lower
part of town? If so, how
many floods did you
experience?

In which years did the floods
that you have actually
experlenced occur? Were
these major or minor

floods?

( ) Yes ( ) No
Experienced ( ) floods when
living on the low flood
plain

( ) Can't name gears

Major floods 1958
) 1907
Minor floods (19 )
19 )

19 )
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3) Have you heard of any

4)

5)

1)

2)

floods that occurred in

Otorohanga before you

came to live in the town? ( ) Yes ( ) No
In which years did these ( ) Can't name gears

occur? Were these major Major floods 1958
or minor floods? ) 1907
Minor floods (19
19 )
(1% )

For those aware of minor flooding

(a) How frequent has minor
Fivodine Beent 18 Bhe DRAET( . vsrvossvsvavssonnsans)

(b) Which parts of the town
were affected during
minor floods? b winne GRS o § ki = W5 el g

For those who have experienced
a major flood

(a) How high did flood waters ( ) Entered house and

rise on your section rose above floor
during the last major level by ( )ft.( )in
flood you experienced? ( ) Did not enter home

(i.e. only covered
lawn; entered base-
ment)

=
estimate how much damage Light (%1 - $49)
you suffered during this ) Moderate ($50 - $199
major flood? ( ) Heavy ($200 or above

(b) Can you remember or g % No dama

For those who have taken up residence
in Otorohanga since February, 1958

Have you ever heard of floods
occurring in Otorohanga before
you came to live in the town? ( ) Yes ( ) No

Can you name the years in
which these floods occurred? Major floods ( 3 1958
1907

Were they major or minor floods?
Minor floods 219 )
{19 )49 )

;




3) For those aware of minor flooding

(a) How frequent has minor
flooing Been Th The 'DBBET (s s vucenmeunindansses)

(b) Which parts of the town
were affected during
minor floods? T g ER v o b

D. KNOWLEDGE OF FLOOD PROTECTION SCHEME

1) Do you know of anything
that has been done to
help protect Otorohanga
from £1004ing?.cecesss . ( ) Yes ( ) No

2) Can you describe what sort
of flood protection
measures have been taken? ( ) Stopbanking

( ) Channel diversion

( ) Channel improvements

(e.g. willow clearing)

g ) Berm widening

) Pumping stations
( ) State Highway and
railway realignment
and raising

( ) Flood warning system

3) Which organisation was
responsible for designing
the flood protection scheme?( ) Waikato Valley

Authority

4) Where did the money come
from to pay for this
Scheme?e oo vies s veseessssss ( ) National Roads Board
(N.B. is correct if can
name 3 of the 4 sources) New Zealand Railways
Rating for flood
protection by
Borough
( ) Government subsidy

PN
NN




5) For what size flood is the
scheme designed? (i.e. design
flood discharge/frequency) % )

b
6) For those who answer
'100 year flood'
What does this mean?.eceeseel )
<
7) Have you ever seen ()
newspaper reports on the Kiiia
scheme? What did they :
tell you?

8) Did you see the information
booklet put out for the
official opening of the

scheme in March,19667?

L)
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33,000 cusecs
(Mangapu confluence)
100 year flood

One flood in 100 years
1% chance of occurring
in any one year

Yes ( ) No

E. CONFIDENCE IN THE FLOOD PROTECTION SCHEME

N.B. If unaware of scheme give a

1) How much protection do you
think the flood control ()
scheme gives Otorohanga?

2) Because of the scheme
do you think there will
be no future floods in
Otorohanga, or will the
number be more, less or
about the same as that
experienced before the
scheme was completed?

IO
NSNS

brief outline.

From 111 floods
regardless of size
(i.e. Otorohanga will
never be flooded again)
From most floods but
not sure about all
(i.e. Otorohanga might
possibly be flooded
again)

Otorohanga will be
flooded again

No future floods

More floods than before
Less floods than before
About the same number
as before




3) For those who think Otorohanga

will not be flooded again

206

Apart from the protection ( ) No

scheme is there any other

reason why you think

Otorohanga will not be C A L s dins sssonnnnys

flooded again?

4)

For those who think Otorohanga

will be, or might possibly be,

flooded again

“han)

® % 6 ¢ 00 ® 08 e e 008800

Why do you think that Otorohanga

could be flooded again?

PN
NN

()

5) Do you think anything else
should be done to prevent
flood damage in

Otorohanga? If so, what?
(N.B. include extensions ( )
of existing measures)
8.
)
)
)

6) Do you think it was
necessary to make the
protection scheme as large( )
and as costly as it is, or
would an alternative
scheme have been better?

) Floods will occur

regardless of what man
does

'Design flood' suspect
Insufficient protective
measures taken
Existing measures
ineffective (e.g.
stopbanks not strong/
high enough)

Other

e 6 B B A H 3 b 6 4 e W RNy

) No further measures

required
Higher/stronger stop-
banks

Further channel clearing
and straightening
Regulation of land use
Watershed management
Other y

® 9 0 @ 0 s 09 08 00 0 00

Existing scheme nec-
essary

) Scheme too large: only

some of measures taken
were necessary(eeeeess




7)

8)
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For example, would it
have been better to
shift to higher ground
those houses most likely ( ) Shift to higher sites
to be flooded? houses most liable to
flooding
( ) Other

If there was no flood

protection scheme do you

think Otorohanga would

have been flooded again

at some time in the future? ( ) Yes ( ) No

If there was no protection
scheme what do you think the
spread of flood water would
be in the event of the
largest flood you think
likely to occur? ©Show this
by drawing a line across
this map of the borough.

MOTIVES FOR CHOICE OF HOME LOCATION

1) For what reasons did you choose
to live in this part of ( ) Flood free area
Otorohanga? (Rank in order

of importance) ( ) It is socially
desirable
( ) A morerural atmosphere
( ) Property values higher:
better resale prospect
( ) Better view
( ) Climatic advantages: no

fog; less damp; more
sunshine
( ) Sloping section: allows
effective landscaping/
basement
House goes with Jjob
Other

® 2 00 9% 00008 B s eE NSNS OEEREDS

Vi i 3
NN

sieseunhagresusenininne)



2) What disadvantages did

3)

you see of living in the

lower lying part of
town?

When you decided to build/

buy/rent this house how
important was the reason

'to escape the possibility E

of being flooded'?

NN
NN’
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Flood risk

Couldn't get State

Advances loan to

build/buy in this area

) Resale value of houses
not so good

) Suitable house/section
not available there

) Other

B R AN S e nas s s Fan s

) Major reason
) Minor reason
) Of no importance

G. FREE CHOICE OF LOCATION IF SOCIO-ECONOMIC CONSTRAINTS

REMO VED

1) Given a free choice where

2)

3)

in Otorohanga would you
prefer to live? (show on
map)

Would you prefer to leave

Otorohanga altogether?
If yes, where would you
move to?

For those who would choose to

Pt

() Yeos

( ) No other place

) Somewhere else on
northern hill-land

( ) Somewhere on low flood

plain
Somewhere on high flood
plain

() No

AL L SR R,

relocate elsewhere on the .Northern hill-land

Why do you prefer the hill-land ( ) Flood free area

in the northern portion of

the borough?

(Rank if more than one reason

given)

( ) It is socially
desirable

( ) More mural
atmosphere

( ) Property values
higher: better
resale prospect



4)

5)

6)

For those who prefer the

high flood plain

Why do you prefer the
higher portion of the
river flat?

For those who would prefer

to relocate to the low
flood plain

Why would you choose to
live in the lowest lying
part of town?

For those who would prefer

(
(

IR Y i " i S

S

ol " Nt . Nt T NG

to leave Otorohanga altogether

Why do you want to leave
Otorohanga altogether?

(

! i ] PNTTNETNSTS

N/ NN N
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Better view

Climatic advantages:

no fog; less dampj; more
sunshine

Sloping section: allows
effective landscaping/
basement

Other

<~o¢~-a ---------- oon--)
Above the maximum
recorded flood level
Property values higher:
better resale prospect
Handy to schools, shops
and other services
Other

AFCHRIVES

Handy to schools, shops
and other facilities
Other

(G

@ ® 0 8 % 9 s 00 % @ s 8 a0 e 0 0 0

e 9 o8 8 0 0 60 006 008080

Lack of employment
opportunities

Isolation

Danger of flooding

Lack of entertainment
Don't like small town
atmosphere

Prefer coastal location
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Want to travel
Educational difficulties
Shopping difficulties
Economic reasons

Other

8 0 2 9 8 00 e 8 0 0P8 00 SN0

PENIENSTNEN

® % ® 8 0 6 9 % @G S0P 0 N0 S L s

7) For those who would choose
to remain in Otorohanga

Why do you prefer Otorohanga
to anywhere else in New
Zealand?

Family ties

Social ties (e.g. 2all
ny friends live here)
Like the small town
atmosphere

Don't like city life
Too 0ld to move

Have lived in
Otorohanga all nmy life
Borough has a flood
protection scheme

N =y SN i =N
L p - N AN N NS

Other
H. PERSONAL ITEMS
1) Vhat age group would you ) Under 20
place yourself in? ) 20 - 29
) 30 - 39
g 40 - 49
50 - 59
) Over 60
2) Vhat is your/your husband's
occupation?
fisey outupation of hedd (eeviieisatmemisns banansas)
of house) Classification:

( ) Professional
Official
Manager
Proprietor
Clerical
Skilled

N NN N
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Semi-skilled
Unskilled
Pensioner
Unenmployed

-,
¢ )
¢ )
()

%) In which one of the following
categories would you put
your/your husband's gross ( ) Less than $2,199

annual income? ( ) $2,200 to $3,199
(i.e. income of head of ( ) More than $3%,200
house)

4) Did you/your husband gain
any qualifications during ( ) Does not have School

your education? (i.e. Certificate
completed formal education ( ) Has School Certificate
of head of house) or Univ. Ent.

( ) Univ.,Teachers' Col.etc.

Maori

5) RaCBscesssssses % ) European
Other

)
)

£) BoMecossonosss é ) Male
) Female
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APPENDIX B

THE CHI-GUUARZD TEZST FOR THE COMPARIGCHN

OF FREQUENCY DISTRIBUTIUNS

The chi-squared Test is a test that evaluates whether or not
the 'obsserved frequencics of a2 given phenomenon differ
significantly from the frecquencies which might be cxpected.
according to somc assumed hypothesis' (Gregory, 1963, 151).
Finding many applications, the Chi-squared Test is most

frequently used for contingency problcms.

In contingency problems we wish to consider whether or not
a rclationship exists betwecen two or more nominal scales.
The natural hazard rescarcher, for example, may wish to
determine whether or not there is 2 significant relationship
between managerial expectation of future hazard occurrences
and expecrience of past hazard events. He might reasonably
expect managers with the most experience to have the grecatest
expectation, and managers with no experience to have little
or no expcctation of future hazard occurrcnces, Through
the application of the Chi-squared Test hc can establish

whether in fact such 2 relationship exists.

Contingency problems arc approached in a somewhat inverted

manncr since it is always nccessary to set up a suitable
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null hypothesis which assumes that there is no relationship
between (or no diffecrence among) the variables, Cn the
besis of this null hypothesis it should be possible to
obtain the expected frequencies cf the given phenomenon
assuming that the variables are independent. The aim is
then to assess the probability that the observed conditions
(or frequencics) arc a reflection of the cxpected ones.

The Chi=-square | %%) is a2 mcasurc of the dif ferences betwecn
the observed and the expected frequencies. 1f the differ-
ences fluctuate around zero then the laws of probability
are suf ficient to explain the observed frequencies (i.e,

the null hypothcsis is valid and the variablecs are
independant). Thus, if it is largely truc that the
observed conditions are a reflection of the cxpected ones,
then probabilities of between 95 pcrcent and 100 percent may
be obtazined. 1f, on the other hand, this is largely wtrue,
then low probability values occur. 1f these arc five
percent or less, then it is justifiable to say that the
inverse of the null hypothesis is probably truc, while if
the value is one percent or less then the likelihood of

this inverse reclationship being true is very great. In
other words, if the laws of probability arc contradicted,
then thc assumption of statistical independence is also

contradicted and a relationship exists.

In contingency problems the empirically obtained data




(in the form of frequencies) is recorded in contingency
tables according to suitable nominal scales. The following

is a generalised 2 x n contingency table:

1 11 BB Ry« d wiis s 5 | Totals of Rows
A a, a, A3 secraene By Na
B b1 b2 b3 MRt b Nb
! Totals of
Columns N1 N2 N3 """"Vn N
where:

1) A and B are the catcgories of the nominal scale for the

particular phenomcnon the researcher is interested in.

2) I, 11, I1I .... n are the categories of the nominal scale
for the variable which may or may not be related to the

particular phenomenon the researcher is interested in,

3) 2,, 85, +v.r. 8.5 b, by, ...... b are the observed

frequencics,

4) N is the total frequency:
N=éa 'fgb
5) Using the totals of the rows and the columns the expected
frequency (fe) for any cell can be computed.

For example =~
N ' =N
a
N

fe for cell a, =

1 1
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From the contingency table the Chi-square (x2) can be

calculated using the formula:
2 2 21

2 N % :é_ :E_
AR R O T AREN N R MR e
2 2 2
R TR §e R T o
+ Nb k N1 * Nz + e o s e + Nn

The calculated Chi-square can then be used to determine
whether or not the laws of probability are sufficient to
explain the observed frequencies, Through an examination
of the sampling distribution of Chi-square the researcher
can test the null hypothesis and determine whether or not
the Chi~-square value (XZ) obtained differs sufficiently from

zero for the laws of probability to be rejected. Rejection
implies that a relationship does exist between the variables.
The sampling distribution of Chi-square is both known and

tabulated (e.g. Gregory, 1963, 155).

No matter what size Chi-square is, its probability depends
upon the degrees of frcedom (d.f.) of the contingency table.
The degrees of freedom depend upon the number of cells in
the contingency table and may be determined using the

formula:
dof. = (r'1)o(c-1)

where r = number of rows in the contingency table,

]

and c number of columns in the contingency table,

Having obtained the value of Chi-squarc and the degrees of
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freedom, the probability value can bc read off the graph of
Chi-square distribution (Gregory, 1963, 155). /4 probability
value of less than 0.1 percent means that there is a highly
significant difference between the observed and the expected
frequencics; a value between 0.1 and 1.0 percent indicates
2 significant differcence; and a value between 1.0 and 5.0
percent that the dif ference is probably significant, Where
the probability value is less than 5.0 percent there is only
a small percentage chance that observed differences could
have occurred by chance. Indeed, if the probability value
is less than 0.1 percent, then it is virtually certain that
the differences could not have occurred by chance. The
laws of probability are thus likely to be contradicted and
the null hypothesis may thercfore be rejected. This means
that the assumption of statistical independence is probably
false and in fact a rclationship is likely to exist between
the variables. If the probability value is one percent or

less the likelihood of a relationship is very great.

Beyond five percent it is not justifiable to reject the

null hypothesis.

Coecfficient of Contingency

Chi-square testing only indicales whether or not there is
a relationship between variables. Tt does not inform us
how important or strong the relationship is. However,
descriptive measurcs, in the form of coefficients of

contingency, are available for indicating the importance of
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a relationship. The coefficient of contingency is

'‘a coefficient purporting to measure the strength of
dependence between two characteristics (of a2 sample) on
the basis of a contingency table' (Kendall and Buckland,
1957, 62). Best known is K, Pearson's Contingency

Coefficient (C) which is defined by:

Cs %*
x2 + N
where X2 = Chi-squared
N = total frequency.

The closer the coefficient is to 1.0, the stronger the
relationship, or, in other words, the closer the
relationship is to complete dependence between the

variables.
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