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11 'l'.'I' .. ' .. DUCT!Ci'l 

CH.1.PTZ?.. I 

G::.::;UGPJiPI-i l C RE.SEJ·~RCE I N'l'.'0 

P ERCE.PT I ON OF N1~ 'l'.'U.f' .. LL li.'. Zi:.RDS 

:i\ian and the results of his work are d is tributed a ccording 

to the decis i ons he makes. I n endeavouring to interpret 

and explain the spatial distribution o f any parti cular 

phenomena reflecting man's a ctions over a p a rt of the 

earth's surfa ce, the geographer should, o f neces sity, take 

account of human behaviour and, in p art icular, individual 

dee is ion mak in g . This m~y not b e an ea sy task since 

decision making is a complex process involving many 

v ar i ables . Nevert he less, geographers are d e voting 

increasin5 attenti on to behavioural variabl es i n their 

analyses of the man-iand rel a tionship. T o this end the 

theme of environmental perception is a significant one in 

geographic rese a rch since it is concerned with analysing 

human beha viour in terms ,;;,f men's r ce1 ction to his 

environment. 

This study embraces the theme of environmental 

perception. Its particul a r concern is with man's view 

or awa reness of flood haz~rd, nnd his 0t titude towa rds 

the adoption of measures for reducing flood d ama ge. 
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. A single urb~n community with 2. history of flooding was 

c h osen in order to examine the beha viour of r e sid ential 

manag e rs (i .• householders) towards floodin [ . In the 

chos en study 2rca, Otorohan ge, an evaluet i on of flood 

' . t' b . d' 'd 1 1 d d na zora pcrcep·1on y 1n 1v1 ua managers wa s mac an 

their ~djustmeLts to this hazard Ll nalysed. 

The purpose of this chapter is to place this study in i~ 

geograph ic a l research perspect ive . It is t n us necessary 

to out line the nc:ture of environr .. entnl perception with 

p~rticul n r ref e r e nce to natur a l hazard perc ept ion and 

choice of adjustment to hazGrd. P revious litera ture is 

reviewed, p ~rtic u l a rly th~t r clnt ing to human occuponc e of 

flood pl 2.ins . 

E.HVI?..CNl\.iZN':r' i.L Pi.JlC~PI' IGN ;.ND BEHi, VIOUR 

The live s nnd affairs of men const a ntly intera ct with 

the na t ur~l world in a man-l a nd system. G0 ographers have 

long been intcrcst0d in this system, n s e videnced by the 

man-onvironmcnt tr nd ition in gcogr n phy. ":'his trc1dition 

is repres e nted by 2 r ~ngc of mnn-milicu hypo theses, 

includins cognit i ve bchaviouris~, environmental dct~rminism, 

cnvironmcnt~l possibilism, and prob ~bilism, (3~2r incn,1966, 

26; Sprout nnd Sprout, 1956; 1965). ":'he lns t three of 

these hypot he ses have inhervnt disadv2nt~gcs . Determinism, 

for exampl e , incorporates the notion th~t non-hum~n 

environmcntEl factors are ~ 11-powc rful, man having little 

choice: in determining wh2.t happens in the total er..vironment. 
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This implies that a g ivt::n set of cnv i:co::i.1,.E.nt c:: l inctors is 

sufficien t to exp iaic ~ given ~ umon situation . P rob~bi lism 

sou ~h t to 0xp lain ~ nd p red ic t ru~n 's reacti on to a 2 ive~ milieu 

on the besis of~ Genc r ~ lised nodtl stat i n 6 the ~ v c r~g e 

pe r s on 's ba~aviour in this p~~ti culc r cnvir onrn~n t 6 1 

s i t u.2. t i on . 

decisi o ns vJi t I1 re::.:2c11:d to t Lc us e of his envir c :a,::en t, m2. n 

was a~arc of al l th e a ltcrn2tivGs 2nd e cted in~ r~tion~l 

manner, thcr~fore hi s 2 ct ions 2lwnys had op ti c~ ! :esul ts 

(i.e. the n o tion of 'ec c n ~~ ic m~n' ). I n ,:n a t t erapt t o 

overcome t .:;.c dis 2.dv 2nt a ges, c:111. increasing nur.1b c r of man -

l anci studL .. s in recent y ec.z s hc:.ve p ursuec. the tLer:: c o f 

env ir o nmental perc e ption which c ,~; l:Jr a ccs the mn n - .-:dlie .,\ 

hyp o thes i s 01 c o:5n itiv..:: behav iou.r· is r:: . 'T'' ' .. 111 s' Sc.,, r inen 

(1966, 26) statc:s, :, s sumcs t h~t ' a p 0:r. s on r eacts to _;_,i s 

~ ili c u ~sh e p ~rc 0i v c s and i nterpre ts i t in t~c light ~ f 

his pr e v ious expe rience.' It r~jccts then .tion of 

1 0c c:.~--~.)mic r. 'c'.i., 1
, r. nd t he idea L.ct l.'.'lan ' s c c on.~r.1 ic b c}~2. v iour 

is dct0r r_0incd by h is p ::~ ~rsica.l envi::·on Dc :1t . l .2. the r , h i s 

ec o n c nic bc~ a. vi our 1s seen as t he result o f his pcrce? ti o n 

o f t he e:. .. vir :) n m0 ... :.t 1 o r, in ot r..c r wc:-- =ds , t ' _e im2 ges 2. no 

i dc ~ s ~G h n~ ~ b out the world . 

sugg Gsts, c:rE. 'c omp.:· und(;cl of pc:.:·s onr.. l e z pcric n c c ,102.rning, 

ir:1:::5 L-:i.c-.t ion, and memo ry' t ··., whic~~ c2.n be 2.ddcd incividua l 

~nd group v 2 luc s. ~a c h in~ ividu2 l CFnagcr therefo re has 

what I,cDr.nicl r. nd Eli ot : .:urst (19 66 , 15) c c:ll a ' behc:viourc.l 



. d . t 12 't'. h ' .. . d .. 0 r perceive env1ronmen ~1 n 1n w. 1cn the ir c c1s1 o n 

mekinc nnd c o ns equen t behav i our in respect of e c onomi c 

It is hia~ly ~n likcly that ~ny 

indiv idu2.l m2rrc1.gcr ,,ill pcrceivl- t he tc, tc. l cn v ~.r o Lccnt 

VJithin whi c h c c ,,n .._m: ic r, c t iv it i c s o cc ur . ~his c ~nsists o f 

both t he p h ysic~! envi r o nment end the o p eration~l milieu 

of the s o ci e ty t o whicl:. the me.nc.gc:;._" bcl o nrs ( Fi;:: u ro 1). 

The l Rtter mil i e u c ompri se s the e c o n ~m ic, p o litic2l ~nd 

v alue systems 2nd the p er c e p ti on s ~ nd at titudes of the 

s o c iety ~ s ~ whole . The indiv idual m~nc1.gcr is therefore 

onl y ~~a r c of e sele cti on of th~ thcorctic 2 lly possi b le 

~lt ~rnstives for act i on open t o h i ~ . ~ o w he pc re e iv es 

t~c envi ronment is thus n very i mportont eicrncnt in h is 

d e cis ion mak ing with rcg~rd to nn tura l res c ~rc c use, 

In any decisi on Eln!dn .s si L:a t io n 2.f.fccting t ;:1 e us e o f 

n~tur a l rcs c~rces, m2na s ers nrc f a c ed wi t h ~ v 2riety of 

u n c e r t,.intics . Th0re z: rc, :for example, econ om ic un c ert -

2. intics suc i1 ;:,. s fiuctu.2.ti ons in price 2.nd dem,·. nd. L, quc1. l l y 

imp or tant are th o v ag~r i es o~ natur~ itself, t hese being 

c ommon ly re ferred to 2s n c t ~ r2. l h2z2 rd s. 

I n ma~y sit u~t i on s of n ~ tur~l rcs c urc c use , Qn n ngc rs ~re 

f,,ced wit h t >e p o ss ibili ty c1 f ,,._ no.tun:.! hc.z2.r d o ccurrenc e, 

al th o ue h t h ey ~re n o t nccessnrily ~~~re of it. i fl ood 

pl c: i n mc:. nag(;;r, :for cxnmplc , m0y be ignor2nt o f :.n y ri s k t o 

hi s own p er s o n o r pr operty . In are2s of h2 z ~rd o ne c an 

e xpect thnt decision ~ak in £ i n ~espc ct o f res o urce use will 
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r e flect the m8nnger's percepti on, o r lack of perception, 

o f tho hr:z,.rd . E ~.tur e. l Lc:: z2.rc; s ;:. r e clcnrly ;- sj. :;r.. i ficc.nt 

v2.ri2blE: in the n;e.n-lE.nd syste .. , c: .,:d C·wy must be scc :1. in 

t ~ is p orspcctivc. 

N"1\ TDB.J L }U Z.i?,DS fr) :-].U!- ·ii,1 · ECC,:i..,o :..: I C1iL PB:~\.sp:;cT l v .::: 

It is in the man - l~nd system thnt men endeav ours t o 

utilis e ?.nd mc. n 2. ge na tur,::l re s ourc e s. Ly c r~:pL,y inz cl ,.,, o ::,:r, ,tc. 

or Dimple technicel ~nd s oci e l mechcniscs he endeavours t o 

see~~ in nntur e t h0 t whic h is usef ·, 1 ~1 .-.d to buffer thnt 

w:.ic :1 is he r 1.. ful t o himself. ~ o c op e with the h 2rmful 

effects o f r..2-'~u ::c , c omplex sets o f human 2. djust ments are 

f o und in ni 1 huc-,2.n rcs c..,urcc use systcr.-. s. In vi ew o f t i1..:s c 

relati 0nships Ze t e s (1970) cliscusscs n ~t ur a l haza : ds iG a 

huc-:cm ec o l :;; €:". i cc 1 per spec ti vc. In this he is c onsisten t 

wit b r: strain o f ge o3raphic resea~ch first outlined by 

E c1 rr o\:; s (1923) w:i o s c, \7 gE. 0 8r 2.p l-. y 2.s huma n ec o l o gy or t l-:e 

study o f th"- 2.djust r.ic: t o f r...r.n t ;::; his cnviro ni -~ cnt . 

=-;2\ z 2. rd s c?.rc t c.:-:cn t o be tho sc events in nature which d o 

not rccaT rcgul ~rly <-t the s2oc mesnit utic ~nd which have 

such v o r ianc c t h~ t they rncy c ~u s c disl oc~ti ons in s o ci ct~l 

c:. c ti vi t y . ~ c ontinu0us pr e cess of 2dj ~ stmcnt is nec6ssary 

if mon 1s to survive ~nd indeed benefit fr o ~ the nc\t ural 

\"JO T 1 C:. Whil e this is po ssible ov en 1n ~ i e 8 s of frcque~t 

,-:-.nci rcct.'.rre::nt n n tur2. l hr.zarci, th e r e is « h n: ys t he p :-s sibj.:i. ·:t;r 

th~t the ad j ustcents will pr o v e insu i ficient t o c 8pG with 

a ~iven set o f natur~l e vents. Seri o us c1nd detriment?.! 

- - --- - - - -
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effects may ensue. It is therefore in the interests of 

all h~zc'.rc', z one managers to collectively and/ o r in::iividually 

adjust to the hazard in the most efficient 11'..anner. The 

success of their adjustment is very likely to be dependent 

upon their perception and choice of adjustment to the hazard. 

Ni~TURAL HJ.Zl~RD PERCEPTION 

The process of adjustment is subject to managers first 

perceiving that there is a hazard su!fici~nt for them to 

take action to minimise its threat and . mitigate its effects . 

.i-~mong resource managers, including those of the same social 

group, there is likely to be variation in hazard p e rception 

since each manager has an individual 'perceived environment'. 

Lmpirical studies show that among those who occupy and use 

a fl o od plnin, there may be those who perceive no hazard; 

those whc are aware of~ definite hazard; and those who 

are uncertain as to the risk of flooding fac~d (Burton, 

1961 a; . Ericksen, 1967 b; I<eites, 1962i Roder, 1961). 

Furthermol"e, the risk perceived by many f.lo od plain 

managers may well differ from the probabi l ity of fl o oding 

es known to the professional hydrologist. Among the 

princip~l hypotheses being investigated in natural haz~rd 

resenrch are those which Dccount for variation in hazard 

perception by a combination of the following 

1) The way in which characterist. ics 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, freque n cy and intensity of experience). 

3) The importa.nce of the :i1aza.rd t o income or locational 

interests . 

4) Personality factors sue ~ as risk taking propensity, 

fate c ontrol , a n d views of nature (Kat es , 1970, 6; 

~fr:i t e , Kn t es an d Burt on, 197 0, 4-5) . 

Eupirical evid c:incc su3gcsts that va r iation i n hazard 

perceptio~ is 1 ot related t o socio-economic class or age 

(Burt o n , 1961 "' . C, 1 Roder, 1 961 ) . 

lv1ana cers wi10 perceive a hazard r.1ay feel the risk warrants 

a ction to reduce the potential dang er . They must therefore 

evaluate and c h oose \,rh ich adjus ti:ients tney will adopt. 

CHO I CE OF ADJUST};J!i\i'f TO ;:iJ:.ZAP.-D 

Decision making wit h regard to c h oice of adjus t ment to 

hazard may best be described by adopting the approach 

developed by White (1961 a , 1964 a ) for analysing and 

explaining decisi ons in esource use and mana g ement. 

White onvi sagcc a dee i sion makin.3 f r z. meworh: compounded of 

a tric h otomous set of c h oices: the theoretical range of 

c hoi ce open to a ny manager ; a practical range of choice 

which li es ~lit 21 in the theoretical ra1-cc ; and the actual 

choice s sel e ct e d from vi tl in the limits of tle prectical 

range. The a ctual selection depends upon the way in 

whi c h the m::-.na.ger analyses the differe1.t elements in t h e 
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decision. White illustrated his appro ach by developing 

the model ou tlined in Figure 2. This incorporates six 

elements which he suggests may enter decisions as to flood 

plain use and management. 

First, there is the manaeer 1 s perception of the theoretical 

range of cho ice open to him in makine ad justments to the 

flood hazard. It is likely that few, if any, manasers 

will be aware of the full ranee of possibl e E.djustments 

open to them. Burt o n, Kate s 2.nd White (1960, 11) record 

that they have found few i nstanc e s in which all the 

theo r e tic al poss ib ilities a re canva ssed, Kates 

(1970, 7, 17-18) s ug ges :s that varia tion in awa reness of 

the number and type of adj1stmc n ts, and the quality of 

knowledge thereof , might b e a ccoun t ed for by factors 

controlling ~ccess to information, or surrogates there o f 

such ns education, incorr.c , travel, c1.nd r o l e related 

respon~ibilit y Gnd training. 

The second element e~tcrinc decision making is the 

manager's p erception of ha zard in terms of personal 

vulnerability curing possible future flood ing. 

Third, is a mnnagor's perc eption and assessment of the 

logical feasibility of an adjustment in terms of its 

effic2.cy and the ?.Vailability o f skills, to o ls and materi::'!ls. 

Fourth, is th e ~~-~-n- '- " n-~ cr+\on of the relative 

ec .:.;:r --:~ ,..., Lc:~: ,.., ...,_c y of alternativ,.. . -' ·'·,~ ......... ,., ,..+.,, "!"~;s 



1 o. 

Perception by Nlcmager of: 

.Adjustment Theoret- Flood Tech- Econanic Spatial Prac t -
ical nol- effic- ical 
Choice Hazard 

ienc>.: 
Linkage 

Choi~ ogy __ -
Loss b . I e0r1n3 1 1 1 1 1 1 

Flood 
protection 
works 1 1 1 1 1 1 

Emergency 
a ction 1 1 1 0 0 0 

u 
Structural I chc.nge 1 1 0 0 0 0 

Insurance 1 1 0 0 0 0 

Pub 1 ic 
relief 0 0 0 0 0 0 

Change in 
land use I 0 0 0 0 0 0 

I - k 

0 Not perceived 

1 Perceived 

-

.f.!9~- 2. Choic e of i,djust mcnt to Floods by a Hypothetical 

Flood Plain ~~nnger. 

Source: G.F. White, Choice of i.djustmen.!._!.2 

[_loo~~. 1964 a , 9. 



11 • 

involves estimating the anticipated costs and benefits of 

an adjustment in li ght of the manager's perceived time 

horizon, md the degree t o which the adjustment is required. 

Fifth, is the manager's perception of spatial linkage 

between acti o n in the fl o od plain and res ource use in 

other areas. For example, stopbanking may promote use of 

land in one plac e whilst hindering it in anotl~r. 

The fin~l clement is the complex of social constraints 

(e.g. s oci~l v2.lu c s, traditi o ns and laws) whichllBy affect 

~ mana ger's perception of any of the oth e r elements and 

result in h is being liffiitcd to a practical range of choice. 

For exampl ~ , the a b sence of periodic dissemination of 

information by b odies qualified t o d o s o (e.g. Regionnl 

Water Be ards) may effect managerial perception of both the 

hazard and the the o retical range o f adjustments. Even if 

a theoretical cho ice is pcrceive0 , it may n o t be adopted 

because it seems to the manager t o be unwise in the light 

of social constraints which pr :.)hibit or cisc ourage the ch:-ice. 

In the example used in Figure 2, the manager, a merchant 

occupying a building on a fl 0 od pl~in, is aware of all but 

two of the theoretical c hoices open to him: public relief 

and change in land use. He perceives the fl ~o d hazard as 

sufficient for hin to consider adjustment. However, he 

cloes n o t have c ornmnnd o f the technique o f effecting structural 
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level), n c r eoe s he know h ow t o go about obteining 

insurance cover. Ee c onsi c"c rs the cost f emergency c>.cticn. 

such R S pro tecting his stock with pl ~stic sheeting, t o be 

t oo great. Thus, he is left with the FrRcticel ch o ice 

e, f either be2.rir.g the l e ss o r rclyin e; upon fl ood protecticn 

wo rks, neit he r o f which h o rcger~ s ~ s Jbjccti jna blc to 

e t her s in tho t own in torms o f the effects on lam use. 

ihito's mo~ cl is descriptive r~ther t ~an normativ~ and 

obvi '.) usly the €:lements c ould be c- 1·r2.nged in different 

c cmbin~ti ~ns. Several c~pirical studies provi fc 2pplic~t-

i ons o f it. They sh ow that bo th pe;rcept i -Jn of the vari :..:us 

altcrnntivc Gd justments nnG the frequency of ~doption 

there o f v ary a cc ording to the frequency arrl severity of 

fl ood ing, especielly the perceived frequency ari~ severity 

(Bricksen, 1967 - 10~-111; Kates, 1962, 83-88). There 

e lso ~ppears t o be a relati onship between ad opti on o f 

cd justments anc previ 0us experience of the hezarG, this 

beine most evi c cnt in areas where very heavy dam?.gc hes 

been sustained. Thus, occupants wh o haven high level 

of k.no v,lec1.i;;:e and experience of fL::ocing e re the ones mc., st 

likely t ~ e~ ~pt adjustments o t~ r than l o ss bearing. F or 

example, White (1964 ~ , f oun~ a strong ass cciati o n betooen 

those wh o pcr=eive an~ ad opt structural measures an~ their 

length o f t enure on the fl .. • ~ pl~in, and between the 

percepti o n end 2dop ti cn o f emergency measur es and their 

l ccati c n within reach o f the letest maj o r fl oo~ . The 



frequency of adopti on d oes not appear to be rela ted t o 

s oci o -ec on omic st ~ tus except where the c c st is hi gh 

(Burton, Ka tes, lvmther and Snead, 1965; Kates, 1962). 

1 3. 

Havinz outlined the nature o f environmental p e rcepti on 

with particul ~r reference t o natural hazard p e rcepti on and 

c ho ice ~)f eo just men t t o h a zar ( , it is pertinent to indicate 

t he extent o f ge o graphical rese~rch embracing the theme o f 

environmental pcrc ~p ti on , especially tha t rel a ting t o 

nntural h~zar d s and , more particularly, fl ~o~ risk. 

SCOPL OF PFI.LVI vUS LIT~R.ATURE 

; . s a r e search theme in geography, envi r onmen ta 1 perception 

has wide applic a ti on. F o r example, stuci e s inc o rporating 

an awareness o f the i mportance o f percept i on have c ontribute::: 

t o a n understanding of wilce rness use (Luc a s, 1964; 1966), 

English criteria for scenic beauty (Lowenthal and Prince, 

1964; 1965), industrial wat er dema nds (Won g , 1969), 

appraisal o f pe st ora.l r c s :,urces (Hea thc o te, 1963),multiple 

recreati onal d emands (C' Ri ordan, 1969), edap tation t o the 

East ~ frican environment (Porter, 1965), spac e preference 

in Tanzania (Gc uld, 1969), and have br ought t c light the 

discord that can arise between resource users and the 

technical experts wh o pro p ose how a resource sh ou ld be 

manage0 (Fonar :)ff, 1963; .Lacinko , 1963). ¥Ji thin its 

broad sc ope, environmental perception h ~s its o l f e st 

research tradition in stud ies o f natural h~zerds. In 

more recent years it has f o unc incre e s ins application in 
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urben geography thro ugh studies of human spatial behavio ur. 

It has been appliec., f o r example , in studies o f intra-url:an 

migreti o n ( .l.clams, 1969; Bro wn a nd Ho lme s, 1970; J ohnst on, 

1969). The extent and nature o f this new ~evelopment is 

well outlined by Go lledgc (1970) and Sacrinen (1969). 

N:.TURi~L Ht.Z.l..:·J) RESEJ.LQ -_ 

Research int o percepti on and adjustr,:ent t o natural hazarcs 

has t o date been c onc e ntrated on reletively f ew of the wide 

range of hazards outlined by Burt on 0nd Kates (1964 b, 

41 4-41 7) . Beginning with investi e a ti ons into fl o od plain 

o ccupance, r e senrch has b een extended t o include blizzards 

and snow (S ,:·nnenfcld, 1967; .i:t:) oney, 1965; 1967; 1969), 

coasted storms (Burt on, Kates, 11::iather and Sneac, 1965; 

Burt on, Ka tes anG Snead , 1969; Kate s . 1967), d rought 

(Heathc o te, 1969; P a rkhill, 1970; Sa ~rinen, 1966~ soil 

erosi on (Bl a ut, ~-t a_l, 1959), tsuna mi (riavighurst, 1967), 

and the qu~si-na tural hazards o f a ir p o lluti on ( Aul iciems 

and Burton, 1970) ~nd water pollution (Hewings, 1968) . 

.1~11 these vc-.rie a stud i Gs may be seen as pnrt of the rcsec-n:h 

par~c igm outlined by Kates (1970, 2). This seeks to: 

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

2) I~entify the full ranee c f p o ssible huu~n adjustment 

t Z) the he?. z e re: . 

3) Stµdy ho~ men p c ~=c~~e a n ~ a s t imcte the o ccurrence o f 

the ha zard . 

4) Describe the process of adoption o f damage-reducing 
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adjustments 1n their s ocial c o ntext. 

5) ~stimate the optime l set of cdjustmcnts in terms o i 

anticipatcc social c onsequences. 

,. .. 
.• i'l ls rcse e rch frnmew ~rk emphasises the idea that natural 

hazards sh o uld be viewed in an ec o l or icnl perspective. 

The emphasis in the present study is on the third and 

f ourth ~ spects of this p~ra~i [ ffi . 

Since this study is c o ncerned with m0n~gerial perception 

and resp onse t o fl God h£za rd, it is necessary to confine 

the remainder of this review to liter~turc rel a ting t o 

fl o0c plain occupance. 

Reseerch into Fl o od Plain Occupa!:.£.£ 

Geogrnphical reseaTch int o hum~n occupance of flo cd 

plains has largely been the province of l1merican geographa-s, 

n o tably those associated with the University o f Chica go . 

The Chic ago research pro gramme arose ;1ut of c o ncern at 

mounting Lmerican fl ood l o sses which c o ntinued to rise 

despite increasing expenditure on conventi onal fl o oc. 

contro l schemes (Holme s, 1961; Rcnshaw.1961). This 

paradoxical situation was acc ounted for in pert by limit-

ations on the ch o ice of adjustment to fl o ocing. Research 

was thus directed at investieating the factors which tend 

to limit the range of choice, ~nd in so d o ing it was hoped 

t o offe,- ~ " n,0 .., ...., 1 ,, +, ,... + ,..._ '-~'- " "l r'oc'. l 0 i:;s-pr o t e cti on c o st 

prob 1 €Hn. 



1 6. 

Th e litera t u r e ma y b e r evi ewe d in three cl o s e ly r e lated 

groups, th e f irst o f wh ic h c onsists o f s ev e r a l stud i e s tl'lc\ t 

esse ss the ,Jc.ys in which s oci a l, e c on omic c. n ( behavi oural 

Vc. ril\bl c s h a ve int e r a ct ec~ t o pr oduc e the o bs c rvc. bl e patterns 

of rur c\ l and urban fl cod p l a in occupanc c . Burt on ( 1 96 2) 

h c-.s devel oped n tyi:.:; l og y o f eg ricultur e, l 8ccupa nc c o f flood 

plcdns, a n d ~/hit e,~.,l, (1958) h ev e stud i ed ch a nge s in 

fl ood p l a in c ccupa nc e in 17 Unit ed St ~t c s citi e s. The 

l ~ tt e r r e s earc h s h owed t ha t, in gen eral, fr aqu cnt fl bo~ ing 

f a ils t o inh ibit t he growt h o f urba n fl c od p l a in s e ttlement, 

a nc tha t the rising t o ll o f fl ooc l e ss es is being c aused 

p rim2.rily by increa sing enc roc1 c hme nt o f urb~n s0 ttl ement 

o n t o fl ood p l ~ ins without suffici e nt ~~ justmen t s being 

mac1e. E'urth ermo:re, expansive fl c oc·. c ontr 0 l scheme s were 

f o und t o incr eR s e the pot enti a l f o r fl ood l 0 sses sinc e 

t he y enc curae-eci c onfi dence in the pr o t ected a r ea c:: s a p lace 

f o r humc>,n occup2.nc e (Wh it e , e t c'.'. _l, 1958; ·:/h it e , 1960). 

The sec on c gr oup o f stud i e s c\rc those which h a ve 

inve sti gc. t i.:;d fl ooc! pl c"'. in ma n age rs' percep ti ons o f ha za rd 

enc thGir attit u~ cs t owa r c s ~lt e rna tivc adjustments f o r 

rcc ucing possible fl ood l oss e s. Th e pre sent stud y c omes 

within this c ontext. The twc mo st ~c t a il e d wc rks in this 

grou p a rc t h e c ompeni on vo lumes o f Ka t e s (1962) a nd Wh it e 

(1964 c. ). Bo t h ar e ba s ee on st udie s in si x Un ited S t a t e s 

towns with fl oe~ p r o blems r anging fr om minor t o severe. 

Ka tes c oncentrated on the percep ti on o f fl 0od haz~rcl an d 
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the re.nge o f ch ,:) iCEl o! adjustment, while }ihite examined 

the circumstances in which privntc nnd public managers 

ch oo se aoong several possible a{justments. Kcctes 

illustrat ed the varietion in manageri~l p e rception of the 

nature and magnitude o f the fl o oG problem. Ee found that 

many mc.ne.gers pcrcei ved the hazard and range of ch o ice of 

adjustment rather imp e rfectly and hence their adjustment, 

if any, was not the mo st efficient for the situation. 

Bo th resea rchers f oun d experience t o b e a significc1.nt 

factor in m~na gcria l perception and response to hnzard. 

Lction to reduce the damage o f possible future fl ooding 

was f ound t o be most likely when several fl o od s had been 

experienced and when the l o sses h~<l been severe. 

Two smaller stucies have investige.t ec the effects that 

knowledge of fl o od protection h ~s on haza rd perception. 

Both Burt o n (1961 a ) in his stucy of the c o mmunities o f 

Hanunonc~ r.n d Lunstcr on the fl ood p lain o f the Little 

Calumet ~ iver in northern Indian~, and Rod er (1961) in his 

investi ga ti ons at Topekn, Kansas, were unable to discern 

n c irect rcluti onship between residents' know led ge of 

protective structures and their expectation of future 

floo c~ s. Instead, Burton f 8und that it was the type of 

past fl o od experience which tended to hnve a significant 

r o le to play in appra is~ls of fl ood hazard. 

Other stud i0s have ~ssesseG the attitudes of fl o od plain 

managers to fl ood insurance (Czam~nske, 1966) , end have 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 
I 
I 

I 

I 
I 
I 



1 S. 

compared the hazard perception of fl ood plain and sea 

shore inhabitants (Burt on and Kates, 1964 a; Burton, 

Kates, kathcr and Snea d , 1965). In the latter study it 

was found that mana s crs of coastal p roperties ha : a 

greater BWarcness of the hazards of storms thnn did urban 

fl o od plain dwellers. 

The final £roup of studies ~re th o se c o ncerned with the 

range and nnturc of alternative adjustments to flood 

hazard. L s a possible c ounter to the rising t o ll of 

floo d l o sses, these studies ~ere eimed at broadening the 

basis of choic e by encouraging full consider~tion of the 

whole range of t heore tically possible adjustments. The 

extent of this ran[ C as seen by the Tennessee Valley 

Luthority (1963) is outlin0d in Fi ~ure 3. This ch2.rt 

~lso sho~s on 0Ssessment mn d c by Ericksen (1967 b, 16) 

of the ~cgree to which the Vc".rious adjuotmcnts hnvc been 

adopte~ in New Zealand. The r a nge of adjustments is 

consieercd by Sewell (1969) ~n~ tn1itc (1945; 1964 b), 

while Jacks on (1965) limits his discussi on to n on-

structural measures for fl ood control. Several adjustmmts 

have been c onsidered in detail, for exnmple, regulation of 

lc".nd use (Murphy, 1958; Perry, 1956), flood proofing 

(Sheaffer, 1960) , and fl20~ insurance (Clawson, 1966; 

Foster, 1954; Gr o osman, 1958; Lang bein, 1953; OvGiman,1957). 

Other works have investigated the potential effectiveness 

and economic efficiency of vnrious adjustments using 
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techni que s suc h as cost-benefit analysis (Burton , 1965 b; 

Ka tes, 1965; .3ewell , 1964; ~~ •. ite, 1964 a). 

A tangible r e sult of the Chicaeo and related studies has 

been a chan ge i n United States 0 overnment policy relating 

to adjustment to fiooding . The approach h2s been broc.dencd 

so that as well ns flood contro l , emergency action, and 

flood relief, cons i dera tion is now being given to other 

measures such as structural c hange , flood insurance, flood 

proofing and flood plain zonin3 . 

Outside of the United States compar~tively little 

research h as been undertaken into flood plain occupance. 

~part from tho in-d epth intervie~s conducted by Burt on 

(196 5 b) in Belleville , Ontario 2nd Se;well (1965) in the 

Frc1.ser .t', ivcr Ba sin, B:-itish Colu .. bin, Canc:1dc1., little 

attention has been devoted to id e n ti fying the attitudes of 

flooc plain managers. Studies of flood loss reduction in 

.Ergl.r.nd and 1/c:-.les ( bur ton, 1961 b), and Cane.de'. ( Burton, 

1965 a ), s h owed th~t there was e need in these countri es 

for cons idcr2ti o n of a wider range of adjustments . Too 

much reiic1.nc0 was placed on conventional engineering 

approaches to flood problems, although in En5 lan d ~nd Wales 

some loc al planning authorities h~vc nttempted to regulate 

flood plein development. In Lustralia, the Eunter Valley 

the public of the danecrs of flood hazard an d to suggest 

measures that c a n reduce the damaginB consequences of 
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fl o oding (Hunter Vall e y Res ea rch Found a ti on, 1963) . 

; ,part from th e r e c e nt work by i:ricks c n, th e Ilew Zea land. 

litera ture r e l a ting t o fl ooding shows little a waren e ss of 

both the signific a nce of p e rc e ption in flood plain mz.n a gc­

ment and the bene fits of e. wider r a nge of a djustment to 

floodin g . ko st of the lit e r a ture is d e vot e d t o the mo re 

conven ti on a l o spe cts o f the pr o bl em such a s c o ll e ction o f 

hyd r o l og ic a l d a t a , s o il c o ns e rva t ion, a n d ri v er c ontr o l 

a ctivity. ~ his emphasis is bo rne out by t he r e f e renc e s 

cit e d in the d e t ai l e d wo r k of L chc s on (196 8 ). ;~sid e from 

this type o f work, J ohnst on (196 9 ) h r. s discuss e d p e rc epti on, 

ch o ic e a nd a doption o f ad j u stmen ts t o fl ood ing wit h 

r e f e r enc e t o t h e fi e ld wo rk d on e in Op o ti k i by S ricksen 

(196 7 b). Cc"l ddi e (1967 ) g ives"- p a ssin g r e f e r enc e to th e 

r e s ea rch unccrt ak en by t he Unive rsity of Chi c a go a nd P u llar 

(1967) bri e fl y que ri e s the wisdom of enc o u r ag ing further 

u r b a n d e vel opme n t on fl ood pl n ins t h r ough t he i mpl emen t at ­

i on o f fl ood c ontrc l scheme s. 

Th e s o l e r e s ea rche r in New ~ e ~ l a nd t o d e v o te a tt e ntion 

to id e n t ifyi ng th e a ttitud e s o f fl ~od pl a in occupa nts has 

b e en ~ rick s c n (1967 b; n o da t e b). In i n v e sti gati n g th e 

way in which Op o ti k i residents p e rc e ive fl o od h a z ?. r d , he 

found tha t expect a ti on o f fl o odin g d o es n o t corr e spond 

cl osely t o e ith e r know l edge or p ~ s t exp e ri enc e of fl ooding, 

thus s ome wha t c ont red ic ti n g thG fi nd ing s o f Burt on (1961 a ) 

and Kct c s (1962). The rel a t i v e ly l ow cxpcc t ~n cy of f ut u r e 



fl o0ding was attributed t o the presence o f lnrge-scale 

pr o tective works o f which every respondent sh owcc: 2.w2. re-

22. 

ness. ~he e ffect o f c onfidenc e in these pro tective ~o rks 

has been ~n e nc our a gement t o fl cod plain settlement; a 

reduction in the range and frequency of ad opti o n of 

c,dj ust ment s; ~nd an increase in the potential losses from 

any future fl ooding • 

.Sricksen (1968; 1971; no c"i a te a ) is als o the only 

researcher t o have examined critic a lly the range and 

frequency of a d o pti o n o f a ~justme nts t o fl 2ud ing in New 

Zealand. In p Gr ticular h e h a s sh own the need f o r 

regulati o n o f fl s0d plain devel o pment in this c ountry 

(Zricks~n , 19 6 7 a ; 1970). 

In commcncinc the present study the author w2.s avai re o f 

the paucity o f empirical studi e s int o hum~n occupance o f 

fl o o~ pl~ins in New Zeal~nd . It wo s h o ped that research 

in Ot o r ohanga wo uld c o mplement ano extend the work o f 

~ rickscn e nc contribute t o a better underst~nd in g of man's 

util is a tion o f the fl o od plain r e source in New Zealand. 

'1.:' HI:..'. PRESENT STUDY I N ITS J.ES.LJ.RCH CON'rEJCT 

The present gork is an attitud e study embracing the theme 

of envir o nmental perception. It is an enceavour to 

e stablish cs ~ccurntely as p o ssible how the members of a 

particul a r c ommunity actually perceive and respond to the 

haze.rd presented by their pnrticul.s r environmenta l situati o n. 



It s 2. small urban c ommunity wit"1 2. hist o ry o f fl ,)od ing, 

Otorohanga Borough W8 S ch o sen in order to examine the 

behavi our of resid entinl managers t o wards the fl o o~ 

hazard. This invo lved i d entifyin3 the perceptions of 

2 3. 

flood hazard by ind ivi~ual managers, a nd establishing 

their attitu~ cs t owards measures for re ducing fl ood d6mage. 

The pr e sent work is thus essentially rcplic 2 te o f s o me o f 

the ~mer ic en a ttit ude s tud i es ( Burton, 1961 a ; Ka t c s,1962 ; 

&oder , 1961) and the Opot iki s tudy o f Eric k s en (1967 b). 

I n c ontrast with the hmeri c an study si tes , Ot o r ohanga has 

made a lc. rgo- sc c>. le c o mmunity adjus tment to the fl o od hazard 

in the f o rm of an expensi v e fl ood protecti c n sc heme . In 

this, wt o r oha n ga presents a somewhat si mil ar situati on to 

that f ounC in Cp o tiki. nowcvcr, in the l e tt er town the 

pro tective st ruct u res were little more t ha n two year s old 

when ~rickscn made his st udy , a n d at the time his inter ­

views were made the risk of fl oo~i n g w~s sufficient t o 

c a us e many t o evacuate the t own in response t o a fl ood 

warning . In Otorohanga, o n the o ther ha nd , nearly 13 

years had e lapsed since the l as t major fl ood and th e 

pr o tective works had been in existence neGr ly five yea rs 

when the present study wa s unde rtaken , Obvi ously, in 

Otorohanga there has b een a l onger period f o r c onfidence 

t o have bee n rest o red in the fl ood plain as a place f o r 

h umc'..n o cc upa n c e . The finding s o f the present study will 

theref o re warr an t c omparis on with t he pertinent results 



24. 

obtained 1 n t h e bmcrican nn~ Op o tiki studi e s. 

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

a) ~stablish h ow indivic;u.nl rEcsidcntial marn ,gEcrs in 

Ot o r o hanga perceive end interpret the fl ~od haznrd in 

light of the existence of a large-scale fl o od pr o tect­

i o n scheme. 

b) DctcrQine wh~t have been the consequences of this 

perc epti o n in terms of their ~ecisi on making with 

rege r d t o cho ice of adjust ment to haz2.rd, including 

tho se f ecisi ons rcl ~ ting to cho ice of h ome location. 

c) Compa re the results of this study wit h tho s e obtained 

by o ther empiric a l stud i e s of a similor n a ture. 

It is t o b e h oped that fr om this, mo re will be leArnt o f 

the VDri a bles that enter int o the decis ion ma king o f 

mc,nagcrs in a n area of fl c ocl risk, and of th e c onditions 

o f knowledge um'.er which these decisi ons nre mad e. The 

results r,.-c". y c c, n tribute t o '-' better und ers t c,nd ing of why 

pe o pl e l o c~t e on fl o od pl a ins. Th is in turn m~y a ssist 

pl~nning f o r the mo re efficient utilisati o n of fl ood plain 

res ources in New Zealanc . 

In the remaining chapters the focus is on Ot o r oh~nea . 

In Chepter II the gcogrnphic pr o blems and the research 

hypo theses investigated , and meth o~ s used , are outlined 

ag8inst ~ backgro und d e scription of the st u dy area . 

J~nalysis b eg ins in Chnpt e r III wh ere the influenc e o f t h e 

fl ood pro tecti o n scheme o n fl o od h a z e r d . percepti o n 1s 

exan:ineC:. Chapter IV i nv e sti ga t es the influence o f 



hazarc percepti on on the adopti on of alternative 

adjustments t o the ha zar d , inc lucing cho ice of h~me 

l ocati on. Finelly, in Chapter V, c omparis ons are 

made with o ther studies and some c onclusions a re 

presented . 
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In the preceding chapter an a • tempt w2s made to place t h e 

present study within its geographical research con t e x t. 

From the genera l discussion of human p erception and 

adjustment to natural hazard, this ch apter moves to an 

outline of t h e specific geographi c problems that we re 

investiga ted. S ince t h is stud y is primarily one of flood 

plain occ u pance and human perception and adjustment to 

flood hc1zard, it is necessary to consider the main elements 

of land a nd flood that have influenced the occupanc e of 

Otorohang a. This involv es describin 6 Otorohanga's 

physical setting and development; it s h istory of flooding; 

and the chosen solution to its flood problem - a lar g e -

scale flood protection scheme. It is ~ lso p e rtine nt to 

make some evaluation of the haze rd in li gh t of the 

protective measure s. Agai nst t h is back g round will be 

outlined the geographic problems investigDted in this 

st u dy together with the res e arch h ypot he s e s and met h ods 

used in the at tempted solution of these problems. 
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STUDY l.?;;:.J. 

Otorohc.nga (popul n t i on 1 ,961 in 1 971 ) 1 . cen sus 1 s the 

northernmost borough of the King Country region in the 

central Uorth Isle.mi o:f New Zeal c'l.nd (Inset, Figure 4). 

The presen t town or ic in8 tcd e s~ p ~rmanc nt camp set up 1n 

the late 1 880' s f or construct ion v;orkcrs eng?.gcd in the 

extension s outhwa rds of the ~orth Islend ~ain ~runk 

hailway line. In the vicinity of Otorohanga this line 

traverses the vlaip2. Ri v e r flood plain end it wa s around 

the railw2y st ation that the t own s rcw ~nd prospered. 

Otoroh2.ngc: today is c. servicing 2.nd community centre for 

n predomimmtly dairy farming district. Some s a wmilling 

is c,lso undertaken close to the town. Industrial 

activity in the town includes c aravan 2s scmbly; the 

manufactu1~e of concrete products, cloti.1i ng and furniture; 

and the production of butter, lime and other fertilizers, 

~nd s 2wn and dressed timber. 

~ large portion of the residential ~nd industrial areas, 

and the entire c onmerci~l ar~a of the borough h~ve been 

developed on a narrow fl 0o d pl8in . Composed of ~lluvi al 

silt, sc::nd, gravel and purr.ice, this fl ood plain has been 

built up thr ough sedimentation by the upp0r ·\·ie. ip2. 2.nd 

M~ ngap ~ River s, a nd the M~n~~whero and Orah iri Streams 

whicr1 j oin the v.-""ip~ 2. s it flov1s round the s outhern 

b o und~ry of the b o rough (Fi surc 5). ~he remaining 



residential development h2s occurred on low hill land in 

the north ern portion of the tow:.:1. 

The c at c hment of the rivers and streams th~t have their 

confl uence at Otorohanga h~s ~n 2rca of 350 square cilcs 

~nd is gen~ rally described as the upper D~ip a catchment 

( Fi t!UT'C 4) . In its lower norther~ reaches the c~tchmcnt 

is undul2tin3 country, but this s0on rises t o hill land in 

the gcst ~nd a more mountain ~us belt in the c a st where the 

~eneitoto Range rises to 3,:oo ~Get. ~o the s outh there 

is E\ gcn ..:: rally lo\·1 divide bet ween the Waipn and rfo k0u 

c 2. t chme n t s . 

the 
The flood plains of the river syste~ nnd/lower northern 

reaches of the c at chment ere pri:ncipa.lly devoted to dairyi."'13. 

On tl1e steeper slopes o-" the perimeter hill s and mounUdns 

indigenous f o rest cover is st ill c omr:..on ~. nd includes Stnte 

F orest . ~here the native cover h~s been clc 2 rcd b reeding 

~nd st o re st oc k ~r e r a ised. In some of t he s c c, reas s 1 ur,,p, 

slip and gul ly erosion is evident but to detc t he re has 

been little adoption of s o il c 0nserv 2 ti on measure s. 

Ho,·,ovor , t:b..e -~icdknto Vc:lley J.utl-lority is hope ful of cs tc"'.l:J-

lis i.,ing 2. 13,000 ncrc exo tic forest in the middle h-zngaokewa 

sub-c2tchment t o help reduce the fl~od threat t o Te Kuiti 
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J inc e the f Loc1 e v ent i s c>. m.:. jor v 0r i ablc i n t he fl ood 

p l ain ro s :}ur c o ' DC.SC I t~c hist o ry of f. ood i n£ i s basi c to a 

st u dy o f f lnod pl c'.1n o c cupnnc c . Row0ver 1 the flood re c o r d 

nt Ot oro2"c'.nga p r ior t c tho formation of t he -,.rc,ik2. t o Val l ey 

.-.. ut .or i ty ?.n. 1 956 h2. s not b een ·,;cl 1 rec orded . Cnc v cJ. luz.ble 

s o urc e o f i nfo r rr.nti o n was lost during Le mc. j oi.- f l o od o f 

Fe b ruc.ry , 1958 , \"Jhcn fl..:-i od \·mtcrs destroyed the fi l e s nnd 

b c'.'.l c k c opi~s of t!lc loc u l \,eddy n cw s p,.pc:r , The Ot,.2roh a n~ 

Time: s. ----~·- This loss is pc.rtly c ompcnsc'.tcd fo:r by the e xis t-

enc c of t wo o ther source s of i nf o rmation : dnta c ompiled by 

Cowie (19 S7 ) for fl o ods in Nov, Zc2.l.c.nd bet ·;eon 1920 and 

1 953; <'nd rc0d inrzs ta ken by the :Minis t ry of \fork s from a 

st 2.ff gc.uge insta l led on the ~-:onikiv;i l3r i d3e whi c h is just 

b e l ow the c o;i f lucnc e of the 'ri?.ipa c:-.nd La nga p u :·, iv er s 

(Figure 5 ) . Daily water levels were rec ord ed ~t Hon ikiwi 

b e t ween 1 9 24 c'.nd 19 34, but these read i ngs were no t s u ppcrted 

Flo\,,s whi c h p rob ab ly c onst itute d 

min o r floods cur i ng t bi s p c r i:,d .src s ~1own in Te b le 1. 

Co nt inu:,us readings we r e beg u n aga i n a t 5on i kiwi Br id ge 

f ol l owi ng t he es t a bl i shment o f t he Hai ka to V2.lley i ~ut.'l ority. 

T h e p eak he igh t s nnd d i sch~r gos r e c orde d for fl oods 

o cc urri n g s i nc e 1 9 56 a r c a ls o s e t ,)ut i n Tnb l e 1. 1, 

d i s c h a r ge of opp rox im~ te ly 8, 00 0 cus ecs co r r e sponcs t o the 

b ank - iull c apa c ity o i the v.-cdpa a t Foniki\"!i Br i d g e . If 

the river l evel rose t o a height o f 108 feet on the Hon ikiv;i 
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3eue c t h en fl ood wat e r b c gnn t o i n und~ t c s ect i ~ns 1n the 

l o'\,es t lyi ng par ts o f t he t o wn , that i s in the vic i nity o f 

Pinc Str ee t , Or ahi1·i T cr rc:, ce , S out 1 Sc h :,o l , .:-.nd Phil lips 

i.v c n1-e (Fi gu re 5) . I f the g~ u 2c re~d 110 f ee t the n fl ood 

wa t e rs woul " be a b ove th e fl oor le v e l of some of t he house s 

in t h is p ~r t o! t own , wo u l d be b l oc ci n e s t ree ts in th e 

vici ni ty o f t h e ~o~ ik iw i Br i dge , 2nd wo u l d hn v c rc~ c hcd the 

d o o r st ep s o f hou s~ s ia Rangit a hi 3t r c ct . 

The fi rst rec o rded f l c od e ft cr the inc ep tion o f Europ ca~ 

s e ttl cme:nt wa s on e o f rri.n j o r propor t i ons i n mid -Ja n ua ry, 

1 907. For tuna t el y t he t own s h ip wa s then smn ll a nd t hus 

the l o ss e s , t h cmgh 1: c a vy t '.J the inc'. iv id • al , wer e no t, 1n 

a ggr eg~ tc, v e r y l~rgc . Th e on l y indi c ~ti o n t h a t c a n be 

g iven o f t h e s ize of th i s fl ~od ~cl~t i v e t o t hn t of th o 

ma j or f l Jod o f Fcbruery , 19 58 , is by c ompari n g tho wa t er 

level hcis~t s r c c o r~e~ ~t the Wh~ t iwh a t ih o c Br id ge , 

Pi r onsi " (Fi 13u r c 4 ) uhi c h s ~pp or t ecl tbe only g 2.u 0 e: on the 

Wc>. ip E'. i n 1907 . I n J anuar y o f t h o t yc2 r a hcig~t o i 89 

f e et 5 i n c h ei:; v1c:s r e c or d ed c ompnred v, i t I'- 9 4 i ee t 1 i n c h i n 

F c bruor y , 19 5e , the n pp r ox i Q~te norma l wat e r lev e l be ing 

5 5 f e e t. 

Bc tDecn thes e t u o m~j o r fl o od c , t h e r e ~e r e minor f l o ods 

whi c h c ~uso~ c onc e r n fr om time t o ti me . S ome o f tho 

l n r 6 e r o nes c c,us e d h c u sc s t o b e c v nc u c ted , To r ex~mplc , in 

June , 19 20, a l l t he r n il~a y st af f we r e f o rc ed t o l eave 

t h c i r •. orne s ( C ov, i e , 1 9 5 7 , 2 5 ) . 
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T.1~ BL~ 1 

P E.i d( HZ l C.l-iT.3 JND DI SCi~ l.'?.~£ ,_j i:1.:..CORDZ D . .i.'T.' HON ! RT.VI BRIDGE, 

CP'CRGH • .i~G./. , FO:::-~ SOr1.::z; BlS'T'vlUCI.L FL C.DS I N ..,.,ED "Jh. IPi. ct.IVER , 

Date June 
1 962 

Height (ft.) ! 1 0 8 . 9 I I. 

I Ris e above I 
: n o:.ma. l (f t • ) 1 3 • 9 

l Discharge j 

~=cs) 1~~~00 

Notes: - ~ 

1 4. 5 

July 
1 962 

1 08. 7 

1 3. 7 

e ,200 

1 3. 2 22.0 

7,200 22.,000 

:1v,arch Jul.-.i. ug. 
1 964 1 964 

1 08. 6 1 0 8 . 2 

1 3. 8 1 3. 2 

8, 300 7, 1 00 

1 6. O 

10 , 00 0 

Feb. 
1 967 

1 07. 0 

1 2. 8 

6,600 

1 4. e 

9,200 

June 
1 968 

1 07. 4 

12.4 

6, 1 O O 

1 5 . 65 

1 2, 300 

Sept.-Oct. 
1 970 

1 08. 7 

1 3. 7 

8,000 

1) .t~ppro): i mate n orm,d water level is 95 feet. . . t normal 
summer flow the -1iaipa discharges 250 c u secs a t Honikiwi 
Bridge. 

2) February, 1950 - flood waters entered 170 residential 
nnd 100 commercial propertiE:s. 

3) December, 1958 - 50 res i denti a l sections flooded; 
17 houses from 2-24 in. ? bove floor 
level. 

4) ~eptember, 1960 - 7 houses eva cuated. 

5) July, 1961 - 16 houses ev 2. cua ted; 14 flooded to 
depths from 1-17 i n . a bove floor 
level. 

§ourc~: Unpublis h ed informa tion supplied by t he 
\fc.·. i !, o t o V .?.. 1 I e y .. . u t l: or i t y • 

I 
J 
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re c ords for }-:hn ikivJi Bridge bot,lCCl:. 1924 "nd 1934 i nd ic 2.te 

that gatcr prob2bly c overed the lo~est lying p?rts of t :e 

tovn in k2y , 1925, a~d Oc tober , 1926 . Cov,ic ( 1 957 , 27 , 20 , 

31) records otkr minor floods in ~ugust 1945 , Scptcraber, 

1 9 ·'-1: G , c\ nc1 .!vi2. y <".". n cl J u 1 y , 1 9 5 3 . It is possible thnt other 

oinor fl oods o c cu1·red in this period . Jome olC:er residents 

c lciirr_ th2.t prior to the i mpl(;mcntt,tion of the fL1od protect-

ion scheme, minor fl 8ods o c curred every year or tvo . 

It wo.s not, ho\01cvcr, 1ntil February , 1958, th.:,.t the 

prc c ~rious ond highly da nscr ou s situation o f tho borough 

was fully realised . Fo:hw'ine; very heavy rainfnll i n the 

cc: t c ment inches were recorded in Otoroh anga for the 

24 hours c:ndinc 9 n . m . , 24, E·eb:..·unry , 1 958) , the upper Vtaip2 

2nd its tributaries rase very qui c kly . Fl o o~ w~tcrs 

overtopped tho north Islanc~ dain Trurlk R.2.ihn:y embankrc.ent, 

wllic~1 lrnd p::-otectcc': the comr.w1~cial 2.rca of Otorohan3E'. 

du1~inc mi;10r fl::ioGs, and the f2.ll in level indu.ccc~ c.:-.t~roct 

c 0.1dd:ions :c c scl t ing in corrsider0blc d0m2.ee to 100 pn:-,pcrt-

ics in the mclin 2.nd se c o ndary strGcts oi the c ommcrcinl 

~-c~ (Fiau-~~ n c.~.nol 9) C, J. C, - - C.> - '-' i:) ~ • Elsewhere in the borough 170 

r c s i d en t i 2. l proper t :•. o s we r c d 2. mn g c d , t h c v, a t e :r r i s i n e i n 

many houses to depths 3reater than three feet abov e f loor 

le v el {2iPurcs 6 nnd 7 ) . ·~ The extent of the spree~ o f 

wotcr in this fl ::: od c ~n be seen :i.n Figures 5 o.nd 10 . F o r 

c:i. town the size o f Otoroh2.nga i:b.e fl ood l o sses ,verc immense 

(Table 2 ) . The nvcragc cos t of hou se repai r c'.lon wa s $900 , 
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FZ~"ilrn.rn.Y.1958 FLCCD LOSS::G I d C't'C?OE.ANGA 30ROUGE 

,-·---~~----~---~-----~~-~·-w-~----~~-
I IT£~ r ~------~-· ·--! PROPERTY LOSSZS: 

\ Residential 
Ch 2. ttels 
Commcr c i?.l 
Stock end F loor Cover inJs 

( Total Pr~s_~_!...~~: 

I OTHZR LCSSES : 

1 Gencr,. l Borou8h Dama ge 
! r~cscuc itel ief 2.nd Immedi c: te .. :.,ssi stance 
i Post a nd 't' e 1 Ggrc\ph Buildings c:md 
! Communic a tions 

Rai lw~ ys - Ls s o sseci D2mage 
T r ansport - ..:.sscssGd D 0mage 

Total Other Losses: - -·· -==-~~·~---~~-

Sc~~cc: W~ ikato Vallev L~thority , 

$ 

153,000 
257,000 

44,000 
200,000 

$ 651:,1000 

26,600 
12,000 

2,000 
60,000 

4,000 

$ 104,600 

$ 758,600 
--~·--~-­_...,...,,....._~~ 

LoYJcr Yfa ikato-vr aip3:. Contro J S c heme : 

2 conomic rtcporJ. - Boroug hs o f Otorohanga , 
IiEfillY _ 2.na_T<~:lliDJY , ~ 
1960, ~ ppandix 1. 

35 . 



FIGiJ3.Z 6. Flood in ::- in Te Kana. ,12. Jtreet 
( FebTua::.y , 1958 ) 
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FIGUR..S 7. Residential Flooding in Orahiri Terrace 
(February, 1958) 

f!i..9to: B.J. Baigent 
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J.:1,Q_URE O • Flooding in the Commercial Zone· 
Tu.wro Street (February, 1953) 

fho...t.2: 3.J. Baigent 

38. 
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~9. Flooding in the Commercial Zone -
northern end of lv".:ania.poto Street (Feb., 1958} 

fhot..2: 2.J. Baigent 

39. 
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Floodin3 in the southeru section of 
Otorohan3a Borough (February. 1958) 

Photo: Photo Flt3ht, Cambridge. 

40 . 
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c: n C.: o n t op o f t h is rc s ide n t ic1l r.12.:1 2.:::; c;.· s .-rnr e fc1 c cc wi t h tl10 

r e pl a c ement cos t of furnitu r e , d r a p es , f l oor c o v ering s , 

home a pp lianc ~s. pe rs ona l p os se s s ions , et c. In c1 dd i t i on 

t o the c\S SCss nblc l osses there wn s c o n si ler a ble hu~~n 

sufferi n g anc dis loc at ion o f e c a n 0mi c a c ti v it y . : t i ts 

p eak t h i s f l ood reach ed n hci e ht o i 2 2 fee t ~bo v e nor mal 

~ t the Hon i kiwi 0 ri C.:g c , t he dis cha r ge being 22 , 000 cus c c s . 

/.f tcr t l: i s ma j o r fl ood the pnttern of mi n o r fl o oding 

c ont i nue ~ t o c a use c on c ern f o r s o me ye ['.~ s . 
C"::' , • oev c r a .1 .r:anor 

flo od s we re o f suffi c ient m2enitu~e t o inunco te homes i n 

t he 1 owes t 1 yin.__ p .:,.:· t s of the t m-m ( 'T a b le 1 ) . Howe v e r, 

i n more rec ent yenr s minor fl ooc s i n the r iver sys tcrr. 

h,,ve; p rc.;sonteo :.w Gc>. n ~cr bcc 2.use o f t h e i mpl e rnc n t2.ti o n o { 

a l ~rec-s c 2 le f l c orl pr o tec ti o:1 sc h eme . 

One of t h e: e ff e c ts o f t he c: is ,. strou s fl ood o f Februnry , 

195 8 , wa s t o s h oe ~ the re s iden t s ~n d aut ~~riti c s o f 

Ct o r oh nng~ i nt o ~n ~u2 r c ncs s o f the ncc c t o c o l l e c t ive ly 

2d j u st t o the f l ooc ~a zGrd . 

the c at c h ment 2 ~c n a cmi n is terc~ b y the Wa i k~t o Va l ley 

h ut hority i ~ D~s t h e Lut hor it y ' s r e s p on sibil it y t o a s se ss 

t h e ha za r d , t o ~c si gn fl ood p r o t e ct i o n ~ o rks a n d t c 

n ce;o t ie t e t!1c ir finan c e v, i th t he Go v , r;11ncnt . The 

r esulting fl ood pro t 0c ti on sch cne: wns o fficinlly o p c n ec 

o n 1~~r c h 1 2 , 1966. 

The sc heme , ~ s de s igned by t h e Lu t ho r i ty in 1959 a s part 
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of the c omprehensive l o~cr ·7aik~to- Ja ip2. fl ood c ontro l 

sc heme , pro vided for the pro tec ti on o f Ot or ohenge Bo r ough 

pri mar ily by stopbnnk ~efences ~ ith extensive c hannel 

r ea li gnment , channel clearing and appurtenant work s . T~o 

pri n cipal st opb2.nks ~c~e ere c ted ; one on the rig~t bank 

of the ·.ra ipc'. c"'.round the bor o ugh b ouncl::;.7, and tho ot r..cr 

<". r ounc~ t he arc2. b ctv,een the 1,,;"21.g npu ~', iver 2.nc: the 1,.langcwv'hero 

Stream on the le.ft bank of the °i.'Gi p a (Figure 11). The 

c ha nnel realign ent included ma j or d iversi o ns t o c u t off 

the more p1·cmincnt meanccrs of tbc \fo ipa 2.bo v e its 

c o:-l :f luG~1.ce vii th the i '~c"'.n gapu (F igu re 11 ). i sr:.al lcr 

cH v crsior.. .for the s.:.oe rcasc;:i. ·,72. s necess2.ry on the 1zng,3pu 

j st bef o r e it enters the 1,-aip2. . C~ann cl cl e2.ring 

invo lved r eraov ing wi l ows and other growth froo b cras a nd 

cut - o f f cean~crs 2 s ~ell 2s th e bed of t he ch~nnel , and 

modified cl cari~3 o f the channel b~nks, priLcipa ll y on t he 

cowns: rcao side o i the oo r ou c .. . The p rov i si on o f a 

suffici ently wide cind cl cn~ fl o ocway nr0und t he b orou eh 

nec essitat0c' cu t s beL'le r.12.c~c ior berm \:J i oen i ng , anc. also 

th?.t bri c~ec.:s b e r2.is cc-; i:'.nd leng t,1c:.-.cc'. . ? he 1 2. t t e r r.1 c2. n t 

.,.... • , ) 1 nr 1 c.ge 2nc, the 

l owe r Jl.iang2.pu ~ i ve 1· s i c a; t he extensi o n of the St2.te High-

w2.y b:ric: gc ov er t ·c ·,:-2.ipo.; the r c l oc~ti on a n d raising oi 

the ifort h Isl2.nc~ I.;ai;:i. Trunk Raih-12. y l ine ; <'.Dd the c or: -

structi on of n n c~ rDilway b ridec ~nd two subweys . In 

0dd it ion , pumping st~ti ons ~ere provided for the di spo s al 
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I 
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I 
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I 

I 
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.,.,.:.a ,.,,_ .• ~.,,--.a.~"""*"'-- ·~-~-,--·-=· · ~..:-=----:itr-.:a::l!'-....&,,, . .....-.-.~~u..,-~-~-·~-~..._. ... .-:,,,,~-----..---..----....,. 
@ • • 4 1 ~ ~::.:'. r t!.:l lv~o ·ved . j 1fo tur e of 1·.ior.:s .1..Jcngth (cu.yd.s) 
1~·"'---~__...,.-- ~_..__.....-=---~-=--~----~-~~-----~~·-~--..-,.,.--·---..; .... 
\ 

Fi..,C.UD P :RC':.' .:CTICN .t!O?J(G: 
~i llo7 C lea ring 480 chns I 
D ivcr siono: .fc ipr. :dvcr 9 5 11 455 ,0 00 J 

1il.?.ngapu ;~~i ver 25 11 1 22, 00 0 
::::.;dge Protection 220 " J 

3 topba:...k ing: •. c1.ipc1 1?.ivGr ;;.,14 11 690,000 
}/ 2.ncap ·u ;:-· iver 1o 11 72,000 J I 

, Pumpi ng 3t 2. ti ons (four ) 1 J 

[:~,. n -c,,3-::5~~~----~--~-~·~~-~---~~~--~---I II 

!
I ·~.:;f!~;;y· E~ba~kment 60 chr,.s 50, 000 i 

~b ~n Lin_e !rack :.~elaying 60 11 ! J 

, .i.'"2. 1 lw2y 3r1dgc 4 40 feet J 

1 Ju bwa ys (two) 1 5 4 11 

l-----~--~------~~----------·---1 II ! -;;11 C-:jlJ. ! ·i70R:-cs : 

1
, I 

' r:i ghwny Zmb2.n.kment s 47 e lm s 62, 000 
·Ja i pa Br id ;:;e Lent;{; he nine 21 0 i eet I J 

L2.ngapu Br idge 360 11 

1 :-Ionild v,i Er i de;e 480 11 
1 

1-----~----~---·---~---~-~·~·~·~-3-·---~ 
j j 

TC"ri.L E.1.I:.Ti-I r!OJ.U( QUI.N7.'ITY: 1 , 451 , 000 1 

Source: IC",.....~~ ::.e.ikat o V<'. 11 ey .-.uthorit y , 9,.to r ohi:c~0.£_0~ 
F lc o~ Protection 3 c he~e : 1906, 4 . ,..,..~.""---~---~~..,.,,.,,,,,_..~ .... ..,..,,.,,.,, 

~ - - - - ------- - -----
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COS'::'S OF P RCTEC'!'I ON ~~HD iU\fCILLl'..RY WORKS 

r-----~~~~~-1-T_E_fu_l~~,~~~~---~~---~=-~~~-

~·-·. -~ 
I FLCOD Vi;.O?.SCT ION WORYS : 

I 
I 
I 

L~nd Purchase ~nd Compensa tion 

7f illow Cl ecJ.ring 

:-Zn:r th wo rks 

Pm:1p ing St at i ans 
i.l tcr .:; tions 

2.nd 

1'.~ iscel l.2.nc ous Items 

R.L I LVh, Y \!ORZ.S : 

I-IIGI-lWLY .!CRKG : 

Vrainage 

3t atc Highway Real ignment 
2. nd Br idging 

TOT i.L COST: 
le--~~~ • ...-- .-__,,, 

$ 

255,200 

41 , 200 

443,600 

50 , 400 

42,400 

$ 832,000 

453,200 

480,000 

$ 1 ,766,000 

44. 

I 
~~·~~~~~~~~~~~-~~~~~~=«=*~-=~~~__J 

§2..E~ ~: 'dn ikat o Ve 11 e y /.u thor it y , 

9 toroh~~gn Bor~~h-=31~°.d_Pr ot e ction Sch eme ; 

1 966, 4. 
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Otorohanga Borough Flood Protection Scheme 
82,_u.rce: Waikato Valley Authority (1966, 6) 



FIGURE 12. Stopbanking in the vicin ity of th e 
Is land · .. e serve, Ot orohane.:i. 

Photo: N.J. Er icr sen 

46. 



FlGURE 1 3 • ...,.-~ Stopbank protecting N.Z. Co-operative 
Dairy Company's factory, Otoroha n ga. 

!:9,_2_tq: N.J. Ericksen 

47. 



fl,.ililt~ 14 . F l ood P r otect i o: Uorl- s in Fr.o c;ress. 

The line s of trees in the lower foreground 
and t he ccn ~re rig~t ind i cat 0 meenders of 
the Waipa 2 iver that have been removed by 
diversion cuts. The n e a r ly completed 
ri s ht bank stopbank extends from the 
bottom ri ch t arownd the southern boundary 
of the boroug ~ . In the upper left is the 
e x tended State Highwa y bridee and the new 
railw?.y bridge . Th e new I-Ionikiv,i Bridee 
c a n b e seen i~ the upper rieh t. Ar eas of 
berm wideninG ere evi d ent in the middle 
centre. 

Pl?-ot o: R. YT a 11 ace 

48. 
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of inter:,a l stor,::water . The sc e le of the scheme can be 

seen from ~able 3 ? nd Fi2ures 11, 12, 13 and 14. The 

protect i on works made a cons id era b 1 e impact on the 1 andscepe 

of Otorohanga , even to the extent of the resiting or 

demolishing of 21 residential properties ,1hich were 

located on land required for scl1.eme wor:: s. 

Tho implemcnta t : on of this l;:-.rge-scale flood protection 

sc.hc1:1c ,rns na t ur,:?.lly an expens i ve un~c rtek i n s (':'able 4}. 

Without Government c ssistancc the borough could never have 

under Y1ritten U1c v1or 1 
• Even ~it h the aiehcst rate of 

subsidy ~ \·!2. Td0d for flood cont:::-ol \70rl!:s, $3 for $1 , the 

borough woal d st i 11 hnv e been und e r ;:-. c rippling burden 

V1l1ich would have stifled developmc::it and the provisio:.i o:f 

amenities nc c ess2ry to its gil.'.)wth. Lccord in3ly , it was 

agxccd by 2.ll p 2 rtics conc erned that t he borou eh should 

limit its :ratins for flood protection purposes to one-

qul'.rter of. t i1c m2.xin~ue1 3cneral rntc v1i.1i c:1. Y/c'.S estim~ted 

to fina nce 2 loDn of $2 5 0 ,000, ~ swell as the mai~ten~ncc 

cost cstim2.tcd t o b e $1,560 per 2.nnU,!i. ~0 iurth~ r sprend 

the fina.nciel b urden the coat of Ctate hi sh~ay re2li3nmcnt 

c.n.d brid3ing ·v,as met by the IJution2.l Roc-. ds Boa.rd , and New 

Zc2. lc1nd Z.2. i l wr.ys cont:,.~i but ed $1 21 , 000 t o\·12.rcis the cost 

of ra il wny wor~s . 

• T ' •-, 1 • 
n<'. zaru . .:..va . u ~t 1_or:i 

In c c lculating the design flood used to determine the 

required sta.nd ~r d o f flood protection works for Otorohanga, 



the Yfa i ka to Vc1.1J.cy .".uthority (1 959 , 17-26) .:. dopted a 

st~tistical roinstorm o f thr ce -doy dura t ion a nd approx-

50 . 

imetely one in~ hundred year p r oporti ons . Th c calculation 

of the d es ig~ fl o od on this bnsis was necessary bc c c.u se of 

the p aucit y of dat a on Wa ipe River floof dischorges . The 

predicted rccurre.i c e i ntc :i.~v ccl of the design fl ood is 100 

years . I n other words, it h8 s a probnbility of o c c urring 

onc e in 100 ycors nnd therefore ~ one percent chance o f 

recurring in any one year. ~he peak disch nreG of the 

design flood is c al c u l o ted t o b e 33, 00 0 c usecs a t Honi kiwi 

TJ.·_i s m2.y be c onpnrcd •;; " th the Febr uar y , 19 58 , 

pea~ di sc h2 r 3c of 22 , 000 c usecs ~t this p oi nt. 

Lltho~ch the cnginec~ing vorks arc designed to protect 

Otoroi.:c.nec. f r o m c. fl ood t.i::t1t is :rcc.tcr by h2.l .f that Y1hich 

occurred in Februa r y , 19 50 , the possibility of future 

f l oodi n 0 i n tlrn bo:cough cc1 ::-1 nev er be c ompletely disc ounted. 

I n t heir initia l report on the c omprobcnsive sch€rne to 

pro vide fl ood c ontro l i or the lower F aikato 2.nd \taip8. 

~i vcrs , the ~eikato Valley Aut hor ity (1 959 , 26 ) we rn that 

'the possibility of the oc curr ence of~ fl o od of greate r 

size t h~n the desien fl ~od is rc~l ~nd must be s q uare.y 

f~ c ed by ~11 conc erned in the p roposed fl ~od c ont rol ' 

Since mnny a reas o f the upper ·;Jn i pe c2. t c h mcnt arc 

undevelop8d or und erutili s ed there is a possibility o f 

future incre ~ s cs in the size ond frequency of fl o od 

di schc..1~:.:3cs. Th e cf i cc t o f ups t rcnm 1 ei:nd devcl opmen t and 
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an i ntens if icntion of f armi n g general ly, would be to reduce 

i nfiltrc. ti on rntes and hence incrense fl ,::,od disclu,.rge fo:r 

t ~c same rai n fa l l . For exampl e , it has been esti1:12.ted 

that the a c'.ditional devel opment o:f t he rv.iangao!,cwa sub­

ca t c hment (Fi gure 4) froc 46 t o 90 p erc ent 3r~ssl ?.nd c ould 

i:.icrcase the penk £1 -}od disch2.r ge ol the 1,·;c.ngaolcc\,a Stream 

by 1 40 per c ent in the event of a r~ins tcrLl of February, 

1958, rn2.gnitu~ 0 . 2 

Ot oroh~ngc'. hns 2. l w2.ys hcia .:-. 21istory of f l oadi ng . Yet 

despite t his experienc e it required the disastr ous event 

oi Fcbrunr y, 195G, to bring h ome to the people and 

au t horities the dnng c r ous aitu?.t~on of the b or ough end the 

ne ed for c omcunity 2.djustoent to the hc:. zerd . 'The result 

h2s b een the ir.1plcmcnt2.ticn of an expensive 2.nd l2,rge­

sc 2 le fl ·:.:,od protection sc h eme and the n e3 lect of other 

methods of 2d justment to f l ood hnz2rd . Tl, ou gh t he 

pr o tective works have reduced the hazard , they hav~ n ot 

el i Qin~ted it c ompletel y . It i s ~e~inst this beckg r ound 

that the Geograph i c al problccs undor investigati on aroDe . 

THE GL'OGfu'.E~IC P.2.0BI.E};;S 

The geographic problems invcsti ge tcd in t iis study may 

be view ed in tv10 rel;:.tcd gr .:mps , bot. o f v1h ic l: focus on 

the history of fl o~ding i n Gtorohnng~ nnd the fl ood 

p~ otcct ion sc~em c that tho town ~ ow h~s . 

It seems rc 2s ona b! e to ~ssumc thDt an e v ent o f the 
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magnitud e ~nd d is~str ous consequences of the FebruGry, 1958 

fl o od would r.inke a lnsting iopressi on o n t he c ommunity ns 

Gi~ t unrlcr f loor boa rds ~nd wa ter leve l o~rks 

on the ~nlls of some h ous e s ~ re r e minders of the event 

even 13 years eftcr. The implementati o n of the fl o od 

protection scheQe h 0 s doubtless nndc a similor impressi on. 

The presence of 13 t o 16 feet .1:-:igb. stopbnnks, for example, 

is most notic c nblc r ound the s out he r n b ound~ry of the 

bor o u gh (Fi e u r e 12). 

questions arise. 

From t h is sit u ~ti o n two sets of 

The first set c onc e rns the haz~ r d p e rc e ptio n oi the 

resiccntial managers o f t o roha n ge. 

~nd interpret the fl ood hazard t o cay? 

ation o f fl ooding ~reoter in the pest? 

~ ow do they perceive 

Vc. s their expec t -

Uhat influence 

has the implementati on of the fl o od protection scheme hed 

o n their perception o f hazar d? How muc h confidence do 

t he y h~ve in the pro t ective wor~s? ~ as c o nfidence in the 

protecti o n scheme been reflecte d in g r o~t h and deve loprnant 

within the borough? Is there 0ny v~riation in the 

perception of haznrd among residential managers? If 

there is veriation, cnn it be nccountcd for? It is 

these questi ons which constitute the first group of 

geographic probleQs, 

The second group o f problcras c oncerns the resp onse o f 

resid0nt ial mannger s t o the h a zr,rd . Eave they perceiv0d 

and adopted alternative incividual adjustments to the hazard? 
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Do they fee l addi tional d~mage reduc in 0 a d jus t men ts are 

necess2ry, either t o be mede b y the indi v idual or by the 

communit y ~s a whole? Eas t heir c ttitud e tow~rds the 

flood prote c tion scheme infl,:enc ed their perception and 

adoption of ~djustments? ":'o -,h2. t exten t are t he y c ont cn t 

to rely merely on the cor;1munity c ~-10i ce of c. djustment ia tLe 

form of flood protection ~orks? Eava some managers 

ad just ed t o the hnz~rd through their c ho ice of h ome 

locat ion ? 

~he topo grap~i c al neture of Otoroh2ng2 is such that the 

l~st question garrcnts part i c ul~r attention . Residential 

developmen t in the boroug .. _ hc. s taken plnce in three 

gcophysicnl ~recs: 

1) O.i the l ov, po:d i on of t h e -. ,nip2. flood pl.?lin subject 

to fl ooding since the inc eption of ~u~opean se t tle-

ment in 0torohangn . This nrc2 1s bound ed by the 

cxten of the fl ood sp-end in F ebruary, 1953, nnd 

hcrci:'. i::cr it is terr.1cd ' lo..-:; flo oci pJ.ein '. 

2) On the high portion of the Ja ipa flood plain t ha t 

lies ,.bove U-1c m.:1.ximum y,c co rdod flooci level (Fc brum-y , 

1 9 50 ) . ~iercc'. ft cr t h is crc2. is d cs i ~nated ' high 

flood p 12. in ' . 

3) On ~ill lend w~i c h provides flo o d free s i tes in the 

northern portion of the borough . T h is area is 

b.crcc.£t(:r c c1llcd 't he ::io rtI:.crn hill-+lcnd' . 

""h e e:dent of these geophysical 2.rcas is sho\-;n in Figure 5. 

In selecting their home loc&tion , re sidential monagers i n 

Otoro hacg n knowingly or unknowingly mc\kc a choice between 
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these three are~ s. Obviously m"nyv.:-.riablcs w~ll enter 

into the dccisicn rnakins of managers with reg~rd to their 

c h o i c e of home loc ati~n . It is pertinont to as~ , howcve~ 

~he t her or not porccpti ~n of fl ood hazard h~s been a 

signifi c c nt influence • • 1 h • r 1n rn~n~gcr1a c 02cc ox home l oc2.tiorc . 

Is a m.3n2.eer 1 s c hoi ce related to the;: degrcs:; of c onfidenc e 

ho has in the fl od protection scheme? :-Ic~. s 1 is de c ision 

to reloc~tc clscuhc~~ in the bor ou gh been influenc ed b y 

a desire to esc~pe the possibility of being fl ooded? 

Investigation of these Beographi c problems requires~ 

set oi hypothcGcs on \,1 ic'·1 to b;:-·.se the ~ccsenrch . 

The first group of geographic problems were t hose 

c onccTi.1ed v,ith m.:·,.-2-5:e:rL::d p2r c ept ion of. flood hc'lz2.rd. 

i~dic~tcs ·h~t ~ mn~2gcr 1s perception o f h~z~rd ( i . e . his 

cxpccL::.ncy oi futi:.:::-c floodi.n13 ) \,ill rcil0ct the informc.'.t-

ion he h~s on that h2~~r d . .L.cco:..·dj_nc to Kates (1 96~ , 45 ) 

The fl;:1od h2z2.rd information of ec".d: r:1c,n2.gcr is 

cor,1p rJuncicd o:. C:xperic:ncc .--.nd kno,-;L.~ d gc , and suc h 

i nf,:n·n-12-tion , o :: the l~~ck o-J. i t , is l·novn1 to be 

rela t ed to some perceived probability distri but i on 

of flood h;:-, z,·.i~d . 

Bur t on (19612. , 39 - 90) 2.nd :::c1.tes ( 1962 , 45-103 ) s};.o-,cd that 

if fl oo d p:..~otecU.on measures :,\ TG n o n-CJdstcmt or urJ.:..·cli2.ble 

then informe.U.on of p2cs t flooding incrcE'.S Cs 2. rru::.nc1ge r 1 s 
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expectati on o f future fl ooding . I ~ Otorohanea, h owever, 

t he reverse is l i kely to apply since a la rgc - s c ~ le fl ood 

protcc ti c:,r scheme han bec::n ir;.~plcmcnted by thecommun i ty . 

It is theref ore generally hyp ci t!10siscd ior Otorohc.nga Le1.t : 

1 ~ rcsidcctial man23e: ' s perception oi fl ood hazar d 

reflects the deerce of c o:niidonc e ho h~s in the 

f lood protccti o~ scheme. 

2) Kno~lcd~c of th u ph/Eical pr esence of p .otcctivc 

measures dcc r c~s 0s , o~ even climinntcs c ompletely, 

rn~~ogc ria· expcctatio~ of iuturc fl ooding , thus 

ovcrri2inL the sienifi c ~nc c of knculcdgc and 

cxporic,,cc o f. pc.st £1 ,:.~od ~ar.; i;:1 lv.z;::ird perc ept ion . 

3) ,. \·rnrc::-, css of prot,::;ctivc mc:c. sur c:s ~.ncrc2cs.:-;s 

c onfidence in tho pro ' e c tad 2rc2 cs a plac e for 

.Empiric 2. l e; v i dcnc c ( Bm.~ ton , 1 961 o. ; ;.,:. i ck s en , 1 96 7 b ; 

X~tcs , 1 9~2 ; ~oder, 1 ,61 ) h~D s~o~n that perc ep t ion of 

Dc.gnitudc 2nd frcc:p..,1.c:-1cy of fl -:::i odin3 . It hP.s been 

hypothes is ed above that managerial perception of hezard 

reflects i:he o f c onf idence~ mcn&gcr has in the 

p:otection scheme. One tLc:ref ore 

va rinti o n in levels of coni idenc co 

an C)~plc,nt~.t io 1 the :follovling 

a dvanced xor i~vestigation: 
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1) Th 2t the degree o ~ conf id enc e a residential manager has 

in the flood p r otection s cheme is rc l ~ ted to his 

experienc e of floodinz . 

2 ) rr · ~,_ .. hc:11. the level oi conficicnc c is rclc,.ted to the k:.."lov1ledgc 

th2.t the m.2:12.zcr h c.s o·~ t.1.c f r cquenc ,r a:.cd magnituc.o of 

pc.st flood ing . 

3) Th2, t the level o i coniidc.:..nco is re l 2.tc d to the k:,.0Y1loo3e 

t~at the man~gcr hr.s of the flood protection scheme . 

4) That t he l evel of co~fid cnc e i s r el2tcd to the 

mc.n2.gcr' s age . 

5) 7hat the l evel of confidenc a is rcl~ted to the 

manager 's l eng t h of r es id enc e i n or near Otoroh~nga. 

6) Th~t the lcvci of confidence is rcl~ted to the 

rn2~oger 1 s socio-econo~i c status . 

The sccone 3 r oup of geographi c problems ~ere t hose 

con c erned ~it~ the r e spons e oi can~ecrs to the flood h2zard . 

i:mpi,:i c c:.l studi :::: s (Eri c ksen, 1967 b; :(ct c s, 1962) have shown 

thc t perception of flood hezard i ~flaeaccs manngcrial 

respon s e or lack oi response to the ~2z2. rd . The pres ent 

study thc re iore seeks t o establish th e consc qucnceD of 

t :.is perc ep ti on in terms of manogerial decision-making 

with rcg2 rd. to c ::.oi cc of 2:cl.j ustmcnt to h2.z2.rd . 0 { 

p~rticula r c onc ern is the influence oi perc ep tion o f hazard 

on mnn2.3cri2l c ~oi c e of home l oc cticn . In an en de ~v our t o 

an swe r the questions r2.ised in this 3roup of probl ems, 
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tirn f ollO\,-linz hypotnes - s arc adv c.nc cd: 

1) That confidence in f lood protection measures narrows 

the pcr c e i vcd range oi b o t h c ommunity 2.nd incH vi dua 1 

a dj ustments an~ re s ult s in mBn2gcrs n d o p ting few , if 

any , 8lternative adjustoents to the haz2rd . 

2 ) That pe rc epti o n of f lood haz2rd , a s refle c ted in t he 

deg1·cc of c onf i denc e in flood p:..~otect ion , i s a 

s i gnifi c an t variable in the c ~o i c e o f h ome l o c ation 

made b y residential raan~gcrs i n Otorohanga . 

The second hypothesis c an be stated more expli c it l y 

t ~ rough ~n alternative series of hypotheses as fo l lows: 

a ) That res i dential manage r s ~ho pe rc eive some degree 

of risk ad j ust to the haz~rd by c~o o sins to l o c ~tc 

t heir homes c~ay fr om ~hat t~cy pe rc e ive is the 

1:G. s2. r c: zone . 

b) '::hat residential rr.anc'.gcrs who perc eive no ho.z2.rd c1.rc 

c o n t ent to reside in the crea of log floo2 plain , 

k~oving t~et this ~ren has been f l ood ed 1n the p ast . 

c ) That canageriel perc ep ti on of h~z~rd i s ~ si3nif ic ant 

vo.ria~lc in dec isi ons to rcloc 2tc wi t ~in the borough . 

d ) '!'h2.t f ree c :1oi c e of reloc 2.tion by r. m2nc:. g cr i f a l l 

s o c io - c c o~omi c c onstraint s 2rc removed i s rel~tcd t o 

the degree oz confidenc e that tho manager has in the 

f l ood pro t ection scheme . 
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THE STUDY r:.c::T:IOD 

All the forcgoine resccrch hyp0thescs required~ method 

of testing . 7lrn most sui tc1.olc r:.1cc .• _s of obte.ining the 

inform2.t ion ncccss2.ry for such testing v,as deemed to be 

thG c o:nstr·c..ction of intensive intcrviev, sd.cc~u. lcs which 

~ould b e pcrs on2. ll y e.doinistcrcd to~ saffiplc of rcsidcntinl 

menagcra in Otor ohang~ . 

The interview schedules c ont2.in0d eight s et s of bcsic 

questions . ~he first set concerned the rn~nagcr 1 s lencth 

of residence and ch2ngcs of home locction in Ctorohanga . 

T~e sec0nl soug~t to establish his opi~ions 2s to the 

adv ent ~ses 2n~ disadv2ntages of living in Otorohang~ . 

The third set w~s to dctcr~ine his c~periencc o f fl oodi ng 

nnd his knowledge of the frequency ~nd magnitude of p2st 

f 1 ood i:1.3 i::.. -, t or::,ha ng£: . ~~e f ourth and fifth sets of 

qucstio~s sought to as sess his kno~ lcdge of the fl ood 

protectio::. schce1e 2.nd his cxpcctnncy of. fut ure .fl ood in8 

111 li cht of the 
., 

s c .L1.emc . Sets six ~nd seven were eimco 

et establishin3 bis reasons for both cto ice oi present 

home loceti on , ~n~ preferred choi ce of locati on if nll 

socio-ccono~ ic constraints were removed. Fin2.lly , 2. 

group oi questions v;cre P.skcd c oncerning pcrs onc'\l items 
~ ,...--. 

such as ~gc , occ upatio~ , educ~tion nnd inco~e. 

Thre e intervicu schedules were constructed and used for 

d2.t0 c ollect ion , Ji.11 three were b0sic~lly sinilar in 
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ior ri.1 . ~he first w2s used in intervi ews with residential 

m~n~gers living in the ~re~ designated low fl ood plain. 

in adcitio. t o the sets oi bcsi c ques t ions these man2gers 

were: 2. skcd q_ucstions t o c:1etcrrninc their e:;~p c ct nnc y of. 

future floo~ing in their own home ; to find out wheth er 

o r not t hey L~d adopted any in~ivi~ua l measures t o re duce 

the p o ssibility of fl u od l o ss ; cn1d to di scovcr hOY/ t h ey 

would bear n loss s ~ould fl ooding occur . Scp""rnt e 

schedules were used for Llanagers resident on the o r e2 of 

high ilooc pl2.in 211.d the norther::i hill l~ncl. T ... e on ly 

di ff e re nces in these schedules w~s the manner 1n which 

the questions re l at i ng to experienc e of flooding a.n( 

r.iotives for c\ oi cc of present b.on~G loc a ion wc1'e 2.sked. 

Th,3 c o1:.1plotc form oi the intervie,., scb.cc.ules appear c1s 

1-.pp end i c 0 s L ( I ) , A ( II ) and i. ( I II ) . 

The s~mplc for c~ch of the three interview sc :odules w~ s 

drew;.1. in the i o llowin3 w,c."'.y . The loc2.tions of all hou s es 

with iL the borm .. 1.gl-. b ounc1c:rics .-,ere m2.ppec1 in the .field 

usin3 a b~s8 m~p ~hich showccl the b oundar i e s of individual 

s ecti ons . The houses in e2, c I1 0£ t he t!u·ec goop h ys i c c:.l 

To fr:cilitate 

the order cf numberin6 a ruler g~s laid in a north-s outh 

p o sition o n the base map and moved ~cross the map from east 

to west ~s numbering proceeded. 'T'hc total number of !:wuscs 

on the low flood plain was f~un~ to be 17 8 ; o n t he high 
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flood plain 175; and on the nort her n hill land 198 . 

~his made a total o f 551 houses in the ~ orough . I n each 

o f the three ~-rec:."' a 1·andom s 2rr,p 1 e oi 1 0 percent of 

h ouseh olds w2.s drawn using t ab l e s of random numbers. 

~ais meent that 1 8 intervi ew s ws re conducted with 

resioenti2l man&ge rs on t te low flood plain, 1 8 on t he 

high flood plain, a nd 20 on the northern hill l2nd, making 

a total oi 56 i ute rviews. ~ he loc ~ tion oi the sample 

resp ond ents is sho~~ in Fizure 5. 

Befor e interviewin£ proper be gan, intervievs were 

con.du ctec~ ,;:, it t. six manage::-s whoso n ames v;ere picked at 

r2.ndom :fron1 t:iosG i:'.l the are~ dcsign2.ted a s low flood 

1 • . p.;.a1.-1 . ~his croup d i d not include any of those managers 

in the ectu2.l study sampl e . ~his pilot study was under-

taken to judee the suitability 2nd offensiveness, if eny, 

of the questions used. It resulted in soce modifications 

and ~dditions being mcde to the ori s in2l schedul ~ s. 

~11 of the 56 interviews wc~e conducted persona l ly by 

the 2.uthor. ~he p6riod spent in the field for data 

coll acti on \V?.s seven d?.ys betweE.n Dec ember 13 2nd 2.3, 1970. 

The duration of th e int erviews ranged from 15 minut0s to 

three hours depending on the interest ~nd knowledge of the 

respond en t. i ~v~d~c~ perc en~ r3~ po~= e was obtained for 

the sampJ ~ q ~·~wn in eac h of the geop ysic~l areas . It 

was hoped thet the majority of respondents would be the 



head of the household. 

all but 11 respondents. 

Q._t i 1 is i :t:L.J..h£..1?.£~ 

In fact this was the case with 

The date collected w~s recorded and analysed by hand. 

61. 

The interview schedules were designed so that the re sponses 

to many of the questions could be abstracted for recording 

in contingency tables. The latter fncilitatcd the testing 

of most of the rcsearcih hypotheses since t hE y enabled the 

application of the Chi-squa red Test (see ~ ppendix B). 

Tnis was used to test whetrer the observed frequencies 

obtained t hrough the int e rvi ew schedules differod 

significantly from the frequencies wnich could be expected 

~ccording to the research hypotheses. In the calculation 

of the various Chi-squares the University of ~ai kato's 

Olivetti Programma 101 was used. 

From the information obtained on the occupa tion, educat­

ion a nd income of respondents, n simple socio-economic 

index was constructed. Criteria for a ssigning respondm~ 

to socio-economic classes are summ~rised in ~able 5. These 

criteria refer to the charact er istics of the head of the 

household who was not in every c~se the interviewee. 

Four of the heads of households in the sample exhibited 

characteristics distributed into all t h ree classes; they 

were classified es middle class. Lll others were class-

ified into the class in which two of their charcctoristics 

coincided. 
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TLB"i.E 5 

SCCIC-ECCNOMIC CL .. i33 INDi_:X 

NUI'E: 1 ) Charact eristi cs refer to hc~ d of h ousehold . 

2) ilc spor..dGnts wer ,.:; cl 2.s sifi cd in tl-:.c clnss 

i n 1: o v1}-ii ch c'. t 1 c.:c st t ,-10 of their 

c h~ra c t0r istics coincided . 
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~he author recognises the drawbacks of using data that 

is largely qualit a tive. The accuracy of the responses to 

some questions in the interview schedules is clecrly 

dependent on the memory of respondents. Fur t be rmore, 

there arc difficulties in generalising from d~ta that 

amounts to expression of opinions, perceptions end 

attitudes. However, the nature of the study was such 

that it w~s this type of information that was appropriate. 

This chapter has outlined the geographic problems and 

rese ~ rch hypotheses investigated, anti the methods of 

study used. 

presented in 

The results of the investi ga tion are 

the next two chapters. In Chapter Ill the 

influence of the flood protection scheme on flood hazard 

perception is examined, while Ch~ptcr IV invcstigctcs 

the influence of flood protection on perception and 

adoption of alternntive adjustments to the hc.zard, 

including choice of home location. 



I n the prcc0dins c hapte~ t~c gc o 2r~phi c pro~lcms 

investigated in the present study were outlined in two 

64. 

'!'his ch2.pter ;;.;:ic:i.lyses the first gr ot:p which v,cre 

t ~. ose prob lcms cone erne d with man2. gcr ic:-. i p ercepti on of 

flood h~. z2.rd . .,,, set of rcsc'"':rc:-: i.1ypoL:escs were e.dvc.nccd 

c-.s ,. be.sis f or the c\nc:.lysin of t :1 ese problcn.s. These 

hypotheses i nc orpora t e the notion that tbc commun ity choic e 

of 2n er-gineering sol 1tion to Otorondnge's flood problem 

h".s profoundly i nfluenc ed man2.gerial expectation of future 

flooding. It was therefore .ypothe s iscd that menagerial 

perception oi flood h~ zar d reflects the degree o f confid ence 

a mc)na.ger has in the flood protection sch er.:e , and t ha t 

knowledge of the e~istenc c of prot ective measures: 

a) Ovor r ide s the signific ~nc e of information on p~st 

flooding in hazard p erception. 

b) Increases confidence in the protected arce as a place 

for hufi~~ occupance. 

The general purpos e of this chept er is to establish h ow 

indivi dual residential managers in Ot orohcng~ perceive and 

- - --- - - - - ---- --- --
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interpret the flood haza~d in light of the existence o! a 

large-scale flood protection scheme. The analysis will 

examine in turn, managerial information on past flooding, 

knowledee of flood protection, ~nd confidence in the protoct-

• t 
1 on s c .. -i eme . -t! i th this background the inf 1 uence of the 

protection scheme on hazerd perception can be an~lysed, and 

2n attempt m.:. de to e ;cpl a in vari a tion in levels of confidence 

in the scheme. 

INFORMJ:.TION ON. Pi.ST FLOODING 

/.ccording to Kates (1962, 45) the flood hazard inforn'k"'.tion 

of each manager is compounded of two elements - experience 

and knowledge. 3oth the quality and quantity of the 

inf ormc?. ti on vJi 11 vary from person to per son. A similar 

level of information does not mean that there will be 

similar perception of the flood risk. Indeed, for 

Otoroh anga, it is hypothesised that knowledge of the 

existence of protective measures overrides the significance 

of information on past flooding in hazard perception. In 

order to investigate this hypothesis, it is first necesse.ry 

to e~amine the elements of flood h2zard information held by 

the residential m~nagers of Otorohanga. 

Since the l a st major flood in Otorohanga occurred nearly 

13 years before the present study , c.nd the l e.st significant 

minor flood ne~rly seven ye~rs ago, it was to be expected 

that many me.nagers would have no experience of flooding in 



TABLE 6 

EXPBRL!J:,JCZ OF FLOODH~G BY SA!v:.PI.Z RESPQ~DEiiTS 

Number of Respondents with Flood Expericnc_,,£ 

1iajor fl ood o f 

I
. January, 1 907 

. 1 

Major flood of 
February, 1958 

9 

Jilso experienced 
minor flooding 

6 
! 

.!..r:.ter Level in }Io!!!,_c Durinp.: Major Flood 

Beserncnt 
flooded 

1 

Water up to 
2 feet above 
floor level 

1 

Between 2 and 5 
f cct above 
floor level 

0 

Estimated Loss Suffered During Major Flo_Q£ 

Less than 
$200 to $999 

More than 
$199 $1 000 

1 3 6 

66. 

j 



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. 

Kn,,2!'ledge of Past Floodin_g 

Knowledge of flood hazurd entails an awareness of the 

frequency and magnitude of past flooding. k espondents 

were judged to have little knowled ge if they were aware 

only of the major flood of February, 1958. If, in 

addition to this flood, they wer e 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, 1958 flood. Thirty-three of those interviewed 



TABLE 7 

XNOWLWGE OF PAST FLOODING BY LENGTH OF 
RES IDEl'lCE IH OR NE.AR OTOROHJ.NG.A 

Level of Knowledge Length of Residence 
To tels o/o of 

of Pnst Flooding 12 yrs 1 3-24 25 yrs Total 
or less yec'.rs or more 

Little knowledge 16 2 0 18 32 .1 

Some know led ge 7 3 9 24 42.9 

Most knowledge 0 5 9 14 25.0 

Totc',.ls: 23 1 5 18 56 1 00. 0 

Research I-Iypothesis: thnt there is c. signif icc>.nt 
reldtionship between level of 
kno~led e c of pdst flooding an:i the 
1 ongt h of f\ m?.nc., ger' s reside nee in 
or nen r OtJr oh a nga . 

Chi-square= 29.55. With 4 degrees of freedom the 
probability value is less thnn 
0.1 percent; highly significant. 

!' 

68. 
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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 F e bruary, 1958 flood, there was variation 

in awareness of oth e r 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 th e time, 

only 19 (33.9 percent) could r ecall th e minor flood of 

December, 1958 when appro x imately 50 r e side ntial sections 

in the borough were flooded, including 17 houses to depths 

from 2 to 24 inches above floor l e vel. No respondent 

named c:. minor flood in 1960, yet , in Sept ember of that year, 

seven homes were evacuated. Only one respondent (1 .8 per­

cent) could remember the flood of July, 1961 when 16 

houses were evacuated, including 14 that we re inundated to 

depths ranging from 1 to 17 inches above floor level. One 

would expect such events to have been significant in a 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 dis a strous events of 

the magnitude of that of February, 1958 are significant to 

those who ~itness them, but who are not actually affected 
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by them, or even to those ~ho learn of them some time after 

they have occurred. On the other hand, events of a much 

lesser magnitude appear to be signific2nt mainly to those 

personally affected by them. Variation in ability to 

remember, and the nature of what constitutes a memorable 

event to the individual, would ~ppear 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 perception, it is necessary to 

examine managerial knowledge of, a nd confidence in, the 

flood protection scheme since it has been hypothesised that 

knowledge of the physic~! presence of protective works 

overrides the significance of kno~ledge and experience of 

past flooding in hazard perception. 

KNOWLEDGE OF FLOOD PROfECTICN 

,hevels of Knowledg2_ 

To provide some measure of managerial knowledge of the 

flood protection scheme respondents were ~sked to name: 

1) The measures that have been taken to protect 

Otorohanga from flooding. 

2) The org~nisation 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. 



Thos~ who could name only one or two protective me asures 

and not answ e r any of the l n st thre e questions we re judged 

to have li ttl e knowledge of the sc h eme. ~ h os e respondents 

who could answe r one of the last three qu e stions and who 

were a ware of three prot ective measure s were classified as 

having some knowledge. Th ose designat e d a s being well­

in f orme d we r e a wa r e of four o r mor e of the prot e c t ive 

measures and cou ld a nswe r two or a ll of the l a st thre e 

questions. 

Aw",r cne ss o f muc h of t h is info r ma tion is like ly to b e 

l a rgely a function of a cc e ss to corrununication n e tworks 

(i.e. newspaper s, technical reports, publ i c mee tings, e tc.). 

Va riation in levels of knowledge mn y well be accounted for 

by factors control l ing access to such information, or 

surroga tes the reof, such a s socio- e conomic class or, more 

specifically, educ at ion. Roder's investiga tion a t Topeka, 

Knns f. s, supports this. Ee found a clea r difference between 

socio-economic classes in their knowledge of the protect­

ive measures taken aga inst r e cu r rent flood da mag e (Roder, 

1961, 74-75). In Otoroha nga, h owever, no such relation­

ship was fou nd to exist (Table 8). This result may reflect 

inadequacies in the socio-economic index (Table 5) used for 

assigning respondents to soc i o-economic classes. The 

significanc e of e duc ~ t i ona l a tt a i nment wns therefore 

examined and a st~tistically significant rel?.tionship was 

found to exist betw~en it and knowledge of flood protection 



TABI.E 8 

KNOWI.£DGE OF FLOOD P? .. or::CTION BY SOCIO-ECONOMIC CLASS 

Level of 
Knowledge 

I ·% o£ 
Totels I Total 

72. 

Socio-Economic Ckss 

Lovier Middle fupper ---------~--~~..._...__,. __ _.._....,.,.... __ ..._ __ ...... ~ ............. ...-.__., __ ~~~+-----~-
Little Kno~ledge 9 1 0 

Some Knowledge 4 4 

We 11- inf or med 1 2 

T o t a ls: 14 

1 5 

6 

5 

26 

34 

14 

56 

60.7 

25.0 

14. 3 

1 oo. 0 
.._ _ __ ··- -~--- - .. 4· ·- -=-..._ _______ ......., ___ ~------'----

Resc~rch Eypothesis: that there is~ significant 
difference between socio-

C:1 i - square = 1 • 1 7 • 

economic cl~sscs in their knowledge 
of the fl ood protection scheme. 

With 4 degrees of freedom the 
probability value is gre~tcr 
than 10 percent; not significant. 



TABLC 9 

KNOi71.ZDGE OF F:.OCD PRcr;i:CTION BY EDUCI.TIQ'J 

-
Level of Level of Eclucat ion 
Kno\·,l edge LJocsn•t he-we ~~c~~f7 Tert iz.ry c ;r C"'.ert~ v" 

i 

Little kno,,ledge 20 1 0 4 

Some knowledge 1 2 0 2 

Yle 11-inf ormed 3 0 5 

-
Tote.l s: 35 1 0 I 11 

! - -

Research Hypothesis: tha t there is a significant 
relationship between level of 
knowledge of fl ood protection 
nnd level o f education. 

Chi-square = 17. 31 ~ith 4 degrees of freedom the 
probability value is between 

73. 

Totals I 

34 

14 

8 

56 

--

0.1 ~nd 1.0 percent; significant. 

~------ - - --- --
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(Table 9). Of those respondents with little knowledge, 

80.2 percent have never attended an institution such as a 

University, Teachers' College or Pharmacy School. On the 

other hand, 62.5 percent 0£ those judged to be well-informed 

have the benefit of a tertizry education and now occupy 

professional positions (e.g. le~yer, engineer, teacher, 

minister, ~nd chemist). They have therefore perhaps been 

better able to obtain end retain information on the flood 

protection scheme. 

Knowledge of Scheme Details 

Responses to the questions us e d to essess man a gerial 

knowledge of flood protection indicate th~t variation 

exists in t h e knowledge which ffic'.nagers have of individual 

aspects of the protection scheme (Table 10). All respond-

ents have knowledge of stopbankine. This is not surprising 

since the stopbanks are quite a prominent feature of the 

landscape, pnrticularly r ound the southern boundary of the 

borough (Figure 12). Channel diversion and channel 

improvements (e.g. willow clearing) c>.re not as well perceived 

as stopbanking, probably because their use in reducing flood 

overflows is a less obvious flood protection mensure. In 

Opotiki, Ericksen (1967 b, 87-8D) found n similar 

difference between managerial knowledge of stopbanking and 

awareness of c h annel clearance and related measure s. The 

other mcnsures taken in Otorohanga as part of the protect-

ion scheme are poorly perceived. Many of the man?.gers 



TABLE 10 

KNOY.il.EDG.S OF THE Fl.COD P?..01':I:CTION SCI-ElvS 

HSLD BY SJ.MPLE RESPa,roENTS 

I 
j I Knowledge of: 

I s:::anking 

Channel diversion 

Channel improvements 
(c.3. willow clenring ) 

State Highway ond Mc.in 
Trunk Ra ilway realignment 
e1nd rn is ing 

Pumping Stations 

Flood warning system 

Berr.1 \""1idenin3 

Sources of Finance: 

1 ) Nationnl Roc?.ds Boc1rd 

2) Nev, Zea lclnd Rai lmi.ys 

3) Rating by Borough for 
flood protection 

4) Government subsidy 

Ro 1 e o f -::ra i kn to Va 11 e y 
Authority 

Size of 'design fl ood' 

Respondents r1ith Knov,ledge 

Number 

56 

37 

33 

22 

9 

2 

0 

3 

, 
0 

28 

29 

26 

3 

Pcrcentnge 

1 00, 0 

66. 1 

50.9 

39. 3 

3.6 

o.o 

5.4 

10. 7 

50.0 

51 • 8 

5.4 

7 5. 

________________ ______,,; 
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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 Islcnd Main Trunk Railway line. 

Yet these changes were necessary in order to provide a 

sufficiently wide and clear floodway round the borough. 

No respondent expressed knowledge of the berm widening done 

for the same purpose. It would seem 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 

these mGasures c:.re not conspicuous features of the landscape. 

Many of the manegers interviewed had no knowledge of some 

or all of the four s ources of fin0nce for the scheme 

(Table 10}. Somewha t surprisingly:,·. only 50.0 percent ,;,ere 

aw~re that reting is being used for flood protection 

purposes. A quarter of the 3 c ner0l rate struck uniformly 

over the whole borough goes towards this end. As 66.1 

percent of respondents o,:med their home, it is clear thct 

some a re 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 interestins rcvers?.l 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 mcy, t he r e fore, have been better informed on the fl ood 

protection works. The t h ree Otorohc>.ng~. manag ers knev, thr.t 

the protective mec\sures were designed to protect the borough 

from a hundred year flo od. However, they wrongly ~ssumed 

that this meant that such a fl ood would occur only once 

every hundred years. This conforms to what Burton, Kates 

~ nd vn~ite (1968, 16) t e r m 'a n on-prof e ssi onal pench ant for 

making events knowable and cyclic n l.' This is e mist a ke, 

since the we t e r res ourc e engine e r o r the hydrologist uses 

th e term ' h undred yea r fl ood' t o me an tha t such a flood has 

a proba b i lity of occurring once in a h undred ye a rs a nd 

therefore o one p ercen t c h2.nce of. recurring in c>.n y one year. 

It does not mean, as the t h ree ma nag ers i n Otorohanga 

believed, tha t the f lood having occurr e d once, will not do 

so agai n for anot he r hundred ye ars . 

Sources of Knowl ed_ge --.·--cc - -~~ 
The extent and quality of knowledge is dependent to a 

large d e gree o n h ow such knowledge is gained. In Ot orobmga 

knowledge of the fl ood protection scheme seems t o have 

reached respondents in thre e weys: 

1) Through written information on the sch eme. 

2) By personel observation. 

3) Vi a word of mouth. 

Probably the most import a nt a gent in disseminating writ ta. 

information on the scheme has been the town's local weekly 
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Tbis paper recorded the 

planning, financing and development of the scheme from its 

inception. A full review of the history, cost and nature 

oi the scheme, includin3 its expec t ed degree of protection . 

was undertaken for the official openin3 of the scheme on 

Ma rch 12, 1966. Up to this point J.'l!5~ ..... 52JC?..r~~ .TJ..r~ 
played an important r ole in informing residents of t he vie• 

held by the techni ca l experts on the twn' s ilood problem 

and measures to combat this problem. Since the opening of 

the sc heme, however, f 1 coding and £ 1 ocx:i protection have 

been accorded little space apart from the occasional brief 

reference in reports on the proceed in3s of Borough Counci l 

meetings. Zvents such as the high flow in the Vlaipa River 

in earl y October, 1970 were not consiciered worthy of menti:n. 

Ful l technical and o ther information on the Otorohanga 

scheme is contained in the -.raikato Valley J:.uthority 1 s master 

scheme report on flood control for the lower Wa ikato and 

W-ai pa R ivers C,7aikato 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 ('\"[aikat o Valley Au thority, 1966), but 

this only h2.d limited distribution to the public. 

The Otorohanga Borough Council has recently had prepared 

a district planning scheme (North, -~t, 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 .h.ct 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 majority 

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 officiel 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 seec1 likely that many respondents have gained 

much of their information via word of mouth, or through 

personal observation of scheme works, rather than from 

reading written information. This may help e:,.:plain the 

large group (85.7 percent) who were assessed ~shaving 

little or some knowledge of flood protection. Thirteen 

respondents (23.3 percent) had teken 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 ere an obvious feature 

of the Otorohanga landscape, but any additional infarmaticn 



they possess is likely to have been gained during 

conversation with longer term residents . 

80. 

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 written information, educational attainment, powers of 

observation, the ability to remember, and whether a- not 

the manager lived in Otorohanga during the planning and 

construction of the scheme wor k s. 

The p~ucity of knowledge among many managers su ggests 

that there may be a need for periodic dissemination of 

information to make the public more aware of the hazard 

e nd the expected degree Qf protection provided by the 

scheme. Further credence to this idea is suggested by 

the hypothesis that knowledge of the existence of 

protective structures decreas e s, or even eliminates 

completely, managerial expectation o f future flooding. 

The analysis, therefore, now moves to an examination of 

managerial conn dence in the protect ion scheme. 

CONFIDENCE IN THE Fl.COD PRorECTICN SCHE? ... IE 

Levels of Confidence 

In order to assess managerial confi:l ere e in the flood 

protection scheme respondents were a sked how much protect­

ion they thought the sch eme gavE:l Otorohanga from flooding, 

and how many future floods they expected in light of the 



81.· 

protective works. Did they expect no future floods in 

Otorohanga, or would the number be more, less or about the 

s~rne as that experienced before the scheme was completed? 

Those who felt that the borough v1as now protected from all 

floods regardless of size were designated as having complete 

confidence in the scheme ( i.e. they expected no future 

floods). Tnose wh o were of the opinion that Otorohcnga 

was protected from most floods, but were not sure about 

all, ?.nd who expected less flooding than had been experienceci 

before the completion of the sch err.e, wer e judged to be 

reasonably confident, but with &n element of doubt as to 

the complete effectiveness of the schcrre. A respondent 

who was certain that Otorohanga would be flooded again, and 

who expected there would be more or about the same number 

of floods as that cxpzrienced in the past, would have been 

classified as completely lacking confidence in the scheme. 

Exactly half of those interviewed had complete confidence 

in the scheme; the other ln li being reasonably confident, 

but with an element of doubt. No one was found to be 

completely l~cking in confidence. 

Before examining the influence of confidence in the 

scheme on perception of flood hazard, ~nd before endecvour­

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 as a place for hurnnn a:: cupa nc e. 
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This involves consideration of some of the consequences of 

confidence in the flood protection scheme. 

~~guences of Confidence 

The disastrous flood of February, 1956, neturally affected 

the confidence a nd mor2. le of the people of Otorohanga. It 

wcs not easy to face the futur e with silted up houses and 

business premises, flood damaged stoc k s, e nd ruined 

furniture, floor coverings~ personal possessions, etc. 

For -many.,_ it me a nt a n e w start in life • . During the next 

six years th ere were minor floods which kept residents 

aware o:I t h e hazard {Table 1.). - .Many lived in~f.ear of 

floodins;·- unti.l 1966 by which time the stopbanks were 

nearing completion . Initially, _ _ t h.ere v1as some loss of 

confidence in the future of - the borough. To some residents 

n stagnant c,'.nd deteriorating tovm was · a pa; s-ibi lity. 

The loss of confidence was most me, rked in the area flooded 

in February, 1 958 (i.e • . the area designated low flood _ plain) • 

The decline in the rate_ of home building in this nrea was 

such -that ·only one house Wc\S built betVJeen l~arch, 1958, and 

December, 1961 (Figure· 1·s). · · The ·so.me period, however, sa,;r 

a total of 4D new houses erected on · the northern .hill·land. 

It . s-eems likely that some residential menagers . chose to 

live .on the hi.11- land -in-order to ·escape t ·he possibility of 

being flooded. Th is hypot h esis ·will be exemined in the 

next chapter. In the five ·years up to the. comp let ion of 

the f .lood protection screme in 1966, the situat _ion on the 
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low flood pl e in i mproved slightl y wit h a total of six 

hous e s being built (F i gure 15). Undoubtedly the low rate 

of home building on the low flood plain was influenced by 

the pclicy of the St a te Advances Corporation which, after 

the fl o od of February, 1958, wa s no longer prepared to 

supply mort~a gc fina nce for buildin g in this a rea. This 

policy w0s ma i n t a ined until the completion of the flood 

protection sch eme . The regulation of fl o od plnin develop-

mcnt t hroueh bu il ding fina nc e is not un ique to Otorohanga. 

It h a s a l so been used, for exc:mpl e , in Opo t i k i (;I:ricks en, 

1970, 15). 

Th e implementation of the flood protection scheme helped 

to restore confidenc e in the town. Uhe n c.sked to n c.lll1e and 

rank ·,,ha t t ile y considered wer E: the advc1.nt ?. ges of living in 

Otor ohanga , 47 of t h ose interviewed (83.9 percent) gave 

p r ot e ction f r om f l ooding a s one of their a nswe rs. Fourteen 

of t h ese (2 5 percent of all respondents) ranked flood 

protecti on a s the main adv8nt a ge (Table 11 ). Some of those 

interviewed were of the opinion that Ot o r oh <.".ngc\ would have 

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

protection works. Others credited the scheme with having 

'put a n ew fac e on the tovm'. Th ey saw the flood of 

February, 195 8 , as 'a blessin g in disguise' since it forced 

t h e aut h ori t i e s t o provide flood prot e ction mea sur e s for 

the borough. 

The restoration of confidence in the town has manifested 
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RANK ING3 BY Gf.MPLl ;:-:;.c.SPC:NDJ~NTS 
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itself in several ways. Industrial activity has i n creased 

with the estnblishment of a clot b ine factory, which employs 

27 fem,des, and the rapid expansion of car~va n manufacturing 

by a company which now employs up to 100 workers and commc:.nds 

sizable export orders t o ;~ustralia, Many comnerciel premises 

have been raod e rniscd and redecor~tcd. The general spirit of 

the community is indic a ted by the scope and neture of projects 

undertaken by servi~e organisations such as the Junior Ch,:.;mber 

of Commerce. To attract trn.1rists, a deer park and aviary 

have been developed and c kiwi house is under construction. 

The establishment of a botanical reserve 2.nd t he construction 

of a replica of 2. kaor i p "' nre planned for the future. 

Confidence in the low flood plain is such thnt residential 

building in this ~rea has increased in the last three years 

(Figure 15) and the first new subdivisions for many years 

have been opened up. All but one of the 13 sections in the 

lvia~e Street subdivision (Fi gure 16) have been built on 

since mid 1968. There nre also two more recent subdivis-

ions which as yet are not built on. One consists of 19 

sections in Glendon Place and the other of 10 sections 

offered for sale in Rungitahi Street (Figure 16) by the 

Borough Council. These sections ?.re selling quite well 

despite the fact that they were fl ooded to depths from six 

t o eight feet in February, 1958. 

The confidence in the protected are~ as a place for huffian 
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occupence is r e fl e cted in the r e cently c o mpltted district 

pl anning scheme pr 0 p n red f o r the C t o r ohn nga 3or ough Council 

(N ort h , .9~1. , 1970). ~his scheme pr o vides for the future 

devel o pm~n t o ft .~ s o c.reas o f l o~ fl ood plain that are n o t 

utilised et present, but which a rc within the ~rea pr o tected 

by t he st o pbenk s. ~ h us the area b e t ween the railway line 

and the o ld c o 1 rse o f the 1, c.ipc: 2. l o n b t he ea stern b oundc::ry 

o f t h e b o r c ug ~ is z vned f o r hea vy indu stri a l dev e l opment, 

while the 1 o w 1 ying a r ea inside t he st o pbc.nk in g a long the 

western bo und 0 ry is designated n s r e sidenti a l (Fi sure 16). 

The incr ea s e in prope rty valu~ s within t he b o r ough m~ y 

a ls o be en indic c?. ti c n o f the ~·est o r 2 t i o n o f c o nfidence in 

the t own . ~h e r ata bl e v a lue o f pr o perty wit h in the b o r o ugh 

has sh o wn a ma rked incre a s e over the p a st decade , 

uni mpr o v e d v a lue h a s mo re than d oubled fr o m $772,690 ~t 

1-ia r ch 31 , 1 9 6 0 , t o $ 1 , 61 6 , 0 0 0 a t 1-ia r c ~ 31 , 1 9 7 0 . In the 

s ame peri od the t ~ t ~ l c ~pit a l v a lu e a lmost d ou bl e d frore 

$3,598,030 t o $6,966,400. 2 

~he impl e~ent a ti o n o f a l ~ rge-sc a l c fl ~o d pr o tecti o n 

scheme c1ppcc1rs t o hn v 1:: pl 2.ye a c1 Vt:;ry significc1nt r ole in the 

rcst o rati cn o f c onfid enc e in Ct o rohanga f o ll ow in~ the 

dis c\ str a us fl c, d o f Februar y, 1958. i.11 o f the m0nRgers 

interviewe d wer e aware o f the pnysic ~ l pr ~ sence o f st o p ­

b~nking ~nd such kn8w lcdg e clea rly i n cr0 a scs c o nfidence 

in the pr ~ tect e d arer. 2. s e p l c. c e f o r humc1n o ccupance. This 
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is lea ding t o an increBs e in s e ttl emen t within th e hazard 

zone a n:l ha s a lso c ontribut e d t o the ri s e i n pr op e rty va lue s 

with in th e bo r ou gh. ~he r e sult is cl ear ly an increa s ed 

l o ss po tential s hould fl ooding eve r occur a gain. 'T.'his 

paradoxical situ c:,ti on, whereby the l cc rge e xp e nditur e on 

fl ~od pro t ecti on is increasing th e p o t e nt i a l fl ood damage 

cost, is f ar from 0 unique one . ~her e 0re mc, ny similar 

situe.t i o ns in hew Zealand ( i:.r icksen , 1967 b; 1970; 1971 ) a nd 

els e·where. 't'he c ost o f this sit u?.ti 8n has been demonstrated 

in t he Unit e d St a tes where fl oo d l oss e s c on tinue to rise 

d e spit e th e e xpenditure o f l ar ge sums of Federal money on 

l nrge -sc ~ l e fl ood c ont r o l schemes C-Io lmes, 1961; .F enshmv, 

1 9 61 ; Wh i t et ~ , 1 9 5 8 ; Vi hi t e , 1 9 6 0 ) • 

Having excmined t he leve ls o f manage rial confidence in the 

pr o tecti on sch eme and c onsidered s ome o f the c onsequences 

o f t hi s c onf idenc e , the next step in the Llna lysis is t o 

e st a blish the influence of the i mpl ement a t ion of the scheme 

on hazard perc ept i on. 

I NFLUE.;N CE OF P ~OT'J:.CTI ON ~ FLOOD Hli.Zi-1PJ) PZRCEP1:'ION 

Empiric0l s tudie s in the United St a tes by Burt on (1961 a , 

89-90) nnd Kc:1. t e s (1962, 4 5-103) indic a te thot if fl ood 

protect i on mcc.sures 2. r e n cn- exist ent ·" r unreli a bl e then 

infor~ati on of p ~st fl ooding increa s es a mana ger's 

exp e c tati o n o f future fl ooding. It was s u ggested in 

Ch c pt er II t ha t the rev erse is like ly t o e. pply in Ot or changa 

sinc e the c 0mn:un i t y h2 s c hosen to e.d just t o the he?, ze rd 

I 

I 

I 

I 

I 

I 
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through the implementati o n o f l arge-scale pr o tective works 

which t o d a t e have been effective . It was hyp o thesised 

that awa r e ness o f the existence o f pr tective measures 

decrea ses manage ri a l percepti o n of fl o od he z e rd , reg~ rdless 

of th e know l e dg e ?. nd e xperience that n mc1nager p o ssesses of 

p a st fl oodin r; . 

In ex~mining this hypo thesis it is perti nent t o n o te t ha t 

e..11 of the rnr:n2.gers interviewed were o f tre o pini on that 

Ot o r o han3 e woulC:: h ave been fL o cied 2.gc. in c:.t s ome time in 

the fut ure if fl oo ~ pro tecti o n measures h ad n o t been taken. 

In supp or t o f this response, r,tc'.nc.gcrs ·w e r e e s kec1 t o ?. ssume 

that c h2nnel impro ve m0n ts a nd the erection o f st opba nks 

h~d n o t b een undert 2ken, nnd , wit h this in mind, t o 

indiccc:t e by drf\wing a line o n a base map wha t they thought 

the spcead o f fl ood water would be in the event of the 

largest fl o o d they t hou ght likely t o o ccur. The resulting 

is opcrc epts (Figure 17, a , b, c) sh ow th~t in the absence 

of pr o tective works 211 respondents percei v e some p orti o n 

o f the b o r ou eh t o bee h~z?.rd z o n e . Howe v e r, the impc:c t 

of th e fl ood pr o t e cti o n sche me h a s bee n such th c1 t half o f 

tho se intervkwed expect n o fu t ure fl oods in Ct 0 r ohang a ; 

the o t her hrdf e;..'Pect ing that t h ere would at l ea st be less 

fl ooding than h ad b ee n experienced bef ore the c ompletion o f 

the pr0 t c cti vc v,orks. In o the r 'l., orc.s, wh <et t e vcr l e vel o f 

fl ~o e;~ectati o n rn~y pr evi ously h ~v e bee n held by m~nagers, 

kn owledge o f the exis t e nce o f pr o t e ctive mea sures h~d 
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lessened o r e v en eliminated that exp e ctancy. It 1s thus 

a ppa rent tha t managerial p ercepti on c f fl 0c d h a z a rd in 

0t o r oh:-.ng ~ r e fl e cts t he degree oI c onfid e nc e a rnc:.na ge r has 

in the pr o tecti on scheme . 

No r e sp ondent had c omp 1 et e 1 a c k o f c onf id enc e in the scheme 

(i. e . w~s c e rt a in tha t t c r ohcnge woul a b e fl ooded aga in) and 

hence n o o n e c :rn ld b e s aid t o hav en p e ssimistic 2.ttituce 

t owards future fl o od ing . Helf of al l re sp ~nd e nts wo r e 

re~sonably c on fident, but h?d en c lement o f d ou bt ~ s t o the 

c ompl e t e effectiveness of t he pr o t e ctive works. 

o ttitude t ov12.r d s futur e fl oo din g wc:i s t h us one oi uncert a inty. 

Ne v e rthel e ss t he y p erceived that t he ha zard ha d bee n reduc ed 

by the presence o f st opbanking . Sight of these ma n cgcr s 

(14.3 p e rcent o f al l resp on~ ents) e v en went s o far a s t c 

estimate h ow e ff e ctive th e sch eme wo uld be by maki n g st a te­

ment s such a s: '~he st opbanks will pr ovid e pro tecti on fr o m 

8 0 t o 9 0 percent o f fl ,}o d s. 1 The o ther half o f th ose 

intervi e we~ had c omp1 c te c onf i deP~ e in the scheme a nd may 

theref o r e be c onsidered t o ha v e an o ptim i stic ~ ttitude 

t owarfs futur e fl oo ding. They p erc ei v ed that t he 

hez0rd had been c ompl e tely e limina ted by the adopti o n o f 

fl ood p ro tecti on measures. 

Tho se r e sp ondents livin g in t he arc~ fl ooded 1n February, 

1958, were qu e sti oned 1n more detail as t o their expectancy 

of futu re fl o o din3 . ~he mGj c rity ( &0 .9 p e rc e nt) did n o t 
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expect future flooding on their section or inside their 

home; the remaining 11 .1 percent bein g uncertain a s to this 

prospect. As a ll but one respondent were awr.re o f the fl ood 

problem when they de cided t o tc.ke up their present residence 

on the fl ood pl ain , it is obvi ou s that the presence o f fl ood 

pr o tecti on works has h ad a pro f ound influence on their 

pE:rc epti on o f hc!Zc1rd. In f c1 ct, kn owledge o f t he pres ence 

of st opba nkinr, was th e s o le reas on gi v en by re sp ondents in 

expl~nation o f their p er ceived cert~inty tha t t he ir home c1 nd 

secti on wou ld n o t be fl ~oced in the future. 

In sumr.12.r y, the c ommunity choic e o f c1 largc-sc,.le eng inee r­

ing roluti o n t o Ct o r ohmi ga' s fl ood problem h?.s clet1rly reduced 

man a gerial p erc epti on of the fl cod ha zerd which in physic al 

t erms still exists. Kn ~w l edge o f the physic a l presence o f 

protective mea sur e s hcJ.s de c rc.:a scd or ev en c or,1pletely 

eliminD.ted expect at ion of futur e fl ooding. Ericksen (1967 

b) found th 8 t fl ooc pr otection w:irks h ad ii flucnced the 

h c zard percepti on of 0potiki residents in a s omewha t 

simil a r, but no t quite s o marked mc".nne r. Of the mcnn gers 

he interviewed 19.1 percent expected a future fl ood ; 36. 2 

percent expressed unc er t a inty a s t o the futur e ; wh ile 42.7 

percent reveaied their optimism of the future fl ood 

situotion by firmly denying the possibility o f 2. future 

fl ood • 

.t~s ma na ge r i a l percepti on of fl ccd h c. Zc".r d r e flects the 

degree o f c onf idcnce a rn2. nc.ger h .:: s in t he pr o t e ct i on sc :ieme , 
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an explen~tion of v~ri~ti on in ~8.z-0.r-<l p-e.T~eption i. of 

nec e ssity 2.n e xpl 2.nati on o f v0ri at ion in levels of.. c onfidence 

in .fl ood p rotecti on . 

EXPLt.IN IHG V,.:. ,11~'.!'I ON IN COJ."\JFI D.:.J :c z. IP FLCO.G P?. · EC':'! N 

The simple v a riati on i n levcl s o i c onf i de nce (i.e • . between 

c omplete c onfi denc e a nd r ea s o n a b le c onfidence, 'out with an 

element of d oubt) pr ov ed ci fiic u lt t o cxpl~in. It might 

s eem re a s one. bl e t o a ssume that mannge r"' ,,ith s e v e re 

exp eri e nce anc. detailed know ledge o f p c-. st fl oo C:ing would 

n o t hc=we c omp 10t c c onf idence in the pr o t e ctive me 2. sures 

b e c aus e t hey would b e aw~re of the ma gnitude e nd dnmaging 

consequenc e s of fl ood ing in the p2.st. HovJc ver , st et i st icd 

~na lysis s hows thot the leve l of m~nage rial c onfidence in 

fl ood pr o t e cti o n doe s not c o~rc sp ond t o citl1cr experience 

of fl ood ing (~a bl e 12) or knowledge of past fl oodi ng 

(Tn b l e 1 3) . 

This l~ck of corres p ondence l end s f urther supp ort to the 

hypothesis t hnt knowled r e of the physic2,l pr e sence of 

protective me0sures decre~se s menagcrial expectation of 

future fl ooding. Confide nce in the pro tecti on scheme 

clearly overrides the significence of b o th knowledge nnd 

experi e nce of prist fl ooding c\ S fact or s in bc1 zard perceptio:.1.. 

Ericksen's findin£s in Cpotiki sugg est th a t those gho 

p ossess ?. g reat er cmoun t o f knowlecge a bout pr otecti on work s 

0re more optimistic ~b out the future o ccurrence of fl ood ing 
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TABLE 12 

CONFIDENC7.:: HT FLOOD PRuTECTI ON BY ;:zp:~RI ENC: OF FLOODII~'G 

r~ -=·m~T ~-- --·· ----~~ 
! Level of i Level of Zxperience j 

Totals ! Confidence 1~:~o . i .lv.iodcrat ;=i,. f------f ~'.::!e~~v.':r_e---=IF*== ·=- - ----~ 

~e2sonably ! 
confident but h 

element of doubt 23 5 

Complete 
confidence 23 5 

20 

28 

Research Hypothesis : that there is a significant 
relationship betgeen level of 
confidence in the flood protection 
scheme and experience of flooding . 

Chi-square= O. There is therefore no probability 
value; not significant . 

Coeffi ci ent of Contin8ency (C) = 0 



LG vel of 
Conf id en c e 

TAoL:: 1 3 

CONFID;-i;i ,TCZ Ii·T FLCOD E J.CTZCTivl ' 

BY Ki:TCWLEDGC OF P.fo.3T FLCODHTG 

Level o: Knowlcd0e of pa.st 
Floodine 

i,, .. ,,..,.;;,.,.,,~"""'"""-~~-"~ -~~~ 

knov,l e dge ' knowledge knowledge 

95. 

'::'o t a 1 s 

Litt ie I Some ! 1lo s t 

~--~_,.~~~~~"""-=~--..-..!~--~~-~~1-=~~------=-t~=-·--=~~~u 

. Re a sonabl y 
, coni idcnt but 

clement o f 
doubt 

Complete 
confidenc e 

7 11 

11 1 3 

j I 
_____ T_o_t_a_l_s_: __ "=:, ~-~-8-- ~-1_ 24 

1 0 20 

4 28 

J 1 4 56 

Resear c h Hypothesis: that there is a significant 
rel at ionship between le vel of c onfi ­
dence in the flood protection scheme 
2nd kno~l edge of p~st flooding . 

Chi -s quar e = 3 . 63 . Wi th 2 deg~ees of freedom t he 
p r cb~bility v~luc is gre at er than 
1 0 perc ent ; not s ign i .,.icant . 

Coefficient of Contingency (C) = 0 .24 66 
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(Lricksen, n G dete b, 20). However, six of the eight 

respondents in ·t oroh2.ngi! who we Te judged t o be wcl 1 informed 

on the protcct:i. o n scheme were m:iong t hose VJh o adnittcd to m 

elcoent o f d oubt es to the c oraplete effectiveness of the 

protective rae~sures. When kn owledge of the protect i on 

scheme was related to level o f c onfidence, no stetistic~lly 

signific nnt difference c oulc be f ound between theQ (Tabl e 

14). At first si 3b.t t 2: is result oi ;:; ht 2. ppec.r to reflect 

t he in~~equ c.c y o f the me a sures use ~ f o r defining levels 

o f lc:1o·a 1 cd g e • Only one of the suestions used as a measure 

rel2.ted t o t:1e expected degree of pr o tection 2.s c stimatec:'. 

by t he tcci.1nic <'l l e):perts ( i. e . the 1·.rc.ik;;to Vnlley 1~uthority). 

~.s only three o f those :interviewed (5.4 porcent) kncm t:.c 

size of t he cesi£F1 fl o -:, d , it appc?.rs thc1.t the r.:lc,jority 

of respondent s ~re not b c sing their confidence on detailed 

nnd 2.ccur ,'.l.te kn -.1,Jledgc of t he schc rne. That there is n o 

releti o~ship between levels of c o nfi~cnce e nd kn ~wledgc o f 

the protective measure::; is theref ore to be expected. 

St?.tisticc. l c. nc.lysis elso shov,s t l1<.t there is no signifi­

cant relati onship betwee n l evels o f c onfidence ~nd the 

f o ll owi ng variables: age (Table 15); l eng th of residence 

in or near Otoroh,'.l.nga (Table 16); 

class (Table 17). 

2. nd s oci o -economic 

Th is secti on o f the analysis h ~s bee n unable to discern 

any V0riables that nre statistic ,'.l.l ly related t o levels o f 

confidence in fl ~od protecti on . It seems likely th ~t the 
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Ti.Bill 1 4 

CONFIDElTC]:; IN FLOCD P?~ TJLCTIC!T 

Level of 

Confidenc e 

Level of Knowledge o f the Scheme Tota ls ~~--~~.,---~~~-~~F"""'~~~-~ 
Li t t le Som0 \fr~ 11 -

p'-~.--_,,,~~~~~---1-,n~~ov~,~l-c-d~Jl.=*q__.,_k-n~o-w_l-ed.___,,.g~e=~.__,_,.in~f o~r~m-e=- -d_.,~~~-

·'leasona bl y 
confident but 
0leocnt of 
doubt: 

t;omplet0 
confidence 

'Totals: 

8 

20 6 

34 

6 28 

2 28 

,., 56 u 

... -=- ..,.,.e::..-

aescar c h ~ypothesis: that there is a significant 
relationship betw0cn level of 
confidence in the flood protection 
scheme 2. nd knowledge of the scD.eme. 

C~i-square = 3 . 34. Wit h 2 degrees of freedom the 
probobility value is greater 
than 10 p e rcent; not significant. 

Coeffici ent of Contingency (C) = 0 . 2374 

i 
J 
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TABL!~ 1 5 

CONFID~ CS I N FLOOD PROT2CTI ON BY AGE 

,.._,,._.~ -· ~=-==-

Le v el of Age Totals 
=-=- -====:::s=oe- · ·- ·• ----,..-~· -~ 

Confidenc e 20 - 29 30- 39 40 - 49 5 0-59 Over 60 . - ~ ~ -

Reasonably I confident but 1 
cloE1cnt of l ' 
doubt 1 9 7 5 6 

Complete I confidence 3 7 3 9 6 

~ ~-t14 Tota ls : 4 1 6 I 1 2 

I " f I 
' r:::== ==== ~-~u g-· - e-:......--,-r:r..,... ·:=:-:sr=== ---- - = rrr:T-==-

RGsearc h :-Iypothesis : thzt there is a s i gni.f i ccJ.nt 
relationship between lev el of 
c onfidenc e in flood protec tion 
and ago . 

Chi - squ2rc = 3, 99 . With 4 degrees of freedom the 
probability vdluc is gre~tor 

28 

28 

~-
56 ; 
_J 

than 10 perc ent ; not signi~ ic ant . 

Coe f f ici ent of Contingenc y (C) = 0.2 58 0 



TABLE 16 

CONFIDENCE UT FLOOD P?,OI'ECTI01J 

BY ,., ;1 iGTE CF ili~S IDEIJCE I N OP NEAR OTOROHJJ,JGA 

Reasonably 
c onfident but 
clement of 
doubt 

Complete 
c onfidenc e 

Tot2.ls: 

1 5 

23 

9 11 

6 7 

1 5 1 8 

99. 

Tote ls 

2D 

28 

56 

Rese2.rch l-Iypothcsis: that there is a signifi c ant 
relati onsl ip botv,een lev el of 
c onfidenc e in the fl ood p rote cti on 
s c heme o nd the length of a mannger's 
residenc e in or near Otoroh@c;c'.. 

Chi -square = 3 .6 2 . Wi th 2 de grees of 
pr obability v nlue 
than 1 0 p e:.~c cnt ; 

Coefficient of Contingenc y (C) ~ 0 .2464. 

freedom the 
is grec.ter 
n ot significant. 



Re2.sonably 
cc:mfidcnt but 
e lcmca t of 
doubt 

TABLE 17 

CONFIDENCZ I N FLCOD PRor~CTION 

BY SOCI 0-ECONOMIC CU.SS 

9 1 5 

1 00. 

28 

Complete 
c onf idenc e 28 I 

~otol~---:~-~i'*"'-~~~6----.,.,,,.... __ 5_6~~ 
7 1 0 1 1 

Rcsearct Hypothesis: that there is a aignificant 

Chi-s quare = 3 . 44 . 

d if f crent c between soci o -
c c onomi c classes in their 
c onfidence in the fl oo d protection 
scheme. 

~it~ 2 degrees of freedom the 
probability v alue is g re a ter 
th an 10 percent; not signific ant . 

Coe ffici Ent of Contingency = 0 . 2405 . 
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de3rcc o f confidenc e c\ mn~rscr hc'.s is simp l y c\ subjective 

opini_.i1. the.-:: be~.rs little rcl2.tionship to 1 is expericmce 

It is interesting t o note 

ti-mt i::.::Jder (1961) i:n hi s study ;::.t ':':'opc::n , K.2.nsas , found ::i o 

signific C'. nt xcl2.tionship between 2.ttituc~e tow0rd.s future 

fl ooc ing 2.r.d knowlcd3c of protecti on , 

the 2.tt itucc of an indivicu(C'.l resident ,~m s ' derived from 

basic f c cto rs in 1is pcrsonolity, ~nd may be rclc'.tively 

little influe7).ccd by wh2.t he hc2rs r:nd rc.::.ds ' ( Roder , 1 961, 

71 ) . 

Zx2.r.1int1tion of the re2.sons given by mc"rn2.gcrs in cxpl.:nat-

i '.)n of t:10 i r cc :::;z-ee o: conf ic enc e shov,s t m t in s ornc c c.s cs 

their opinion is bns ed on little or faulty informQtion. 

Lll o f the rcsponc~cnts ,.,ith c omplete c onfide/nee 1.ould 

offer no ~ec\s on ghy they felt Ctorohonga would not ~e 

fl ooded e.g0i.1 ot~er t: c1.n the existence of L:o pratective 

cc2 surcs. .. :"lcy 2.rc simply snt is:fi cc1 t!12.t t.1.e stop banks 

v;i 1 p rc vc::1t f- oo d i~ c: . Five oi t~c~c resp cncents eve~ 

cl ~ imcd t~ot the banks h0c bee~ ~ell test cc. _.., . . 
.1. n 1 s 1 s 

the opening of the sc~ecc in 1966 h~s only been 0,000 

cus e cs ( Table 1). This occu11 rcd curing t:.,c high f. lov, o:f 

e~rly Oct ober , 1970. Since the water only covered t he 

floodwey t o lap the bnse of the stopbanks . this c~n h0rdly 

be c o nsidered ~ good test of their effectiveness, 
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The maj ority (7 1 .~ perc ent) of resp ondents ~~o hnve 

re2.son2. b le c onf i c.enc e , but p o ssess an el er.:en t of doubt ns 

to the c owplcte effectivene ss of t?:c protecti v e Im2.sures, 

g2. ve , h: expl2.n2.ti on of this att i tud(.; , st2. tcwcnt s to t i,e 

effect tat fl oa~ s c 2.a o ccur rcg~rdlcss of ~hat man d ocs 

to prcvc~t t~cLl . Fifteen o f thes e m~nagors ( 53 . 6 perc ent) 

c id not ciscoent the p o ssibility ::i f;:. brae.cl:. occ u rri ng in 

the stopba.n l~ .s. In cxp1 8na ti on they cave one or more of 

the followin3 reas ons: 

1) Z t opbnnk s ere not inf a 11 i ble c.nd hcwe b een brcc>.chcd 

elsc1.,here , ior example at K .... .it;:,:1.32.tc. in 1945 ( one 

respondent}, Pae roa in 1956 ( on e respondent) ~nd 

R~.ngiriri in Oct ober, 1970 (t:1roc respondents}. 

2 ) Fl oods cuc h l 2 rger than tho se expcrienc ce in the p~st 

e re 2. lv1 ct ys 2, p ossibility, f o r example t he c ~tc, strophic 

fl oo c~s 1 n Fl 01·enc c in 1 966 ( one res pondc,n t ) riad the ::£: s k 

V~llcy iu 193C ( one respondent}. 

3) Ther e has not y e t been c1 l cr3c cnoug11 flood in the 'tlnipa 

to rc~lly test the stopbnnks ( fi v e resp ondents}. 

4) The st op ba.n.~s c ou id t av e week spo ts in t h cm ( two 

respo:'1donts) . 

5) The stopb,. :'1:cs l-:z,. vc n o t yet a c. d time t o c onsolida.te 

( one rcsponGcnt } . 

O" } ..... 1.n0 st o pb;:,.:,ks c ou l c~ be bre2..chccl in the evc :.1.t of c. very 

rapid rise in tho river l e vel s u c h ~s o cc urred in 

F e bruary , 19 5C ( one resp onccnt). 
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7) The stopbanks ure sittine on rive r sh ing l e and the refore 

tne f oundc'.tions could be unstable in p~rts (one 

re sponcent}. 

flo~ the wat0r c ould ~ork its way round 

the i..b.ngfr.te~ Po<:!d (Fi z;u re 11) enc: of the stopbank 

(one rcspo~dent). 

9} During hie;h :Dons ( e . 3 . that )f Cctober, '1970 ) there i s 

c:-. builG up of tir.iber D.nd ot l'l3T debris bet\-,cen the piles 

of the ~i.e i hn: y ur id e;c (Fi eur e 7} . This for ces the 

current 2.32.i. st t:h.c stopbc:nk end this c ou. ld result in 3 

brench ( two respondents). 

Some of t hese reasons are clearly more feasible than others. 

In fr.ct al l but the first thre e were Gi scounted by tecli..1.-:dcal 

experts nssoci0ted with the planning and implementation o f 

3 the scheme. T .cy c onsid ered the stopbanks t o be 2.. s sound 

as modern engineering methods c ould make them a nd that t he 

banks would provide effective protecti on from~ 33,000 

cusec fl ood nnd still have t vo feet of frec-bo~ra . 

Other reas on s ~ere a lso ~~vanccd in support of doubt as 

to the complete Gffectivencss of the scheme. One manager 

interviewed felt tbc possibility of fl ood ine would become 

gre~ter 2.s time went by bcc2.use o f lnnc. C:evclopmcnt in the 

C.?.tcl:.ment .?.rc2.s . hnothcr f e lt the possibility o f a floo~ 

still existed bcc ~usc of the nee~ for afforestati on and 

other s o i l c onservation mc v. sur es that would r educe run-off 
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in t1e c a tchment 2.rec s. l t : iro. responc'.ent c l c. imed the 

river bed hc.c ri se n si nee the c ompl et i o n of the sc he me and 

hence tl-1 e same c.1:1ount oi r e.in v10":.1 l d pr oduce a hi g!1er flood 

level. This is incorrect, c.S recent mce surcmcr... ts t;;-.kcm 

by the :!a ikc'.~ '.:: V,, ll ey ... uti1or ity s how t?.1G t the -.Tcipa is 

deer2cin5 in t::e vicinit y o i toroL~·.ne1:-. . 

The comr~~nity choi ce o f c'. l 0r3c -sc ~le engineer in g s o l~t ­

i .::n:. to Ct orol:.2.nga 1 s fi ood problem hc'.S influenced 1:12.ni:'.gcrial 

e:;::.pe ctnti on of future fioodin3 to the cY:tent that 2. rn2.nc.,.3er1 s 

perc e ption of ha z crd reflects t he c e e ree of conf idence he 

hes in the f l ooc'. pr otecti on scheme. Knowlcd 5e of the 

physicc.1 presence of the protective mc2.surcG h8 s reduced, 

o r even eliminc.ted completely~ m;;'.nngericl expectation of 

future fl ood ine , thus ovcrridine the significance of 

lc.1.0\7led3e ""' nd experience oi pes t fl ood ing in h 0 za1·C: 

p erc e pti on , 

The i mp lcmentc\t i on o f the protecti on scheme hns plc?.yecl 

a v e ry si3niiic2.nt ro l e in the restoration of confidence 

in Ct orohE\ ng2. followinB t he disc'.str ::, us floo d of February, 

1 953. L ll respondents were auerc of t~c existence of 

stopbankin.g 1::. nc', s -u.c b. kno\-Jledgc h2.s clec1.rly incre~scd 

c on f iclcnc c i n the pz- o t cct ccJ. 2.rea e.s /?. place for hum.:-.n 

occ upc.nc e . Th is is leading to an incre a se i n se ttlemen t 

uithin the h~zc.rd zone ~nd has c o ntributed to the rise in 
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property v alues wit :iin thQ bo10 ugh . The resul t is en 

incrccscd loss potenti e.l shoul d fl ood ing e v er o ccur c\ga in. 

Bxp lc,na ti on of Vor i nt i on in m~.nngerL:\l c onfidence in the 

p rotect i o n scher.-:c pr o ved 2. compleJ-: problem , .... s t at i~tic-

a lly sAtisfcctory explanation ~as no t pos s ib l e . Th e 

l\nalys is s:,. ovJCc1 , ~.owe:v cr , thc\t t he fo ll o wing v 0 :d ab l e s c.re 

n ot signifi c r.nt : expcr i e.1c.e oi. f ?.ooc:ing; knowled e;e oi 

pc. st fl oodi;i3 ; k:1.0,:, ledgc of the pro t e c ti o n scheme ; cc:ge ~ 

length ox rcsiC:encc in or ~oar Otorohl'. n e2. : c.nd soci o -

e c onomi~ class, It ~ppears that the C:egrco o f c onfidence 

c. manc""'.ger h .:-. s is si mpl y c\ su';:)jcctive opinion. 

This 1hapter has investigateG t be first group of 

g oographic problems 01 tlinec in Chc pter II, that is t hose 

problems concerned wi th managerial p er c eption o f hc'.zcre. 

The next ch ~p t er ~ill ex~.mine the sec on0 group of problems, 

which ,,ere those c oncerned with the rc sp ::m s e o f manneers 

to t l1e hazc:.rd . 

_J 
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Cr.ii PT r..R. IV 

TH2; 11·i z:....:u...J1 :C.:.;., 0.F FiA,....,D p _,CT.i:..<..:::'!OL er ;, P.:.~-C ..... P'-::'IUN ,.ND ..-.DCPTIU\[ 

OF J.LT ....,;:.J'-i .. .":.'>:' I Tr:~ ~. DJU ..;":'L.::.;i. ,, ,:' 0 TC ~-L . .Z.. i.ill 

In th(:; previ ous d12.ptcr an cxemi n f'. ti o "IJ c. s mcc: c .: f 

mc.nagcri,d pcrccpti ·, n of fl o od h?. u ·.:..~c~ in lig::. t o f kn :;1,-,kclgc 

of the existence of fl oGd pr o t ccti o~ mc~sur~s. 0inc c the 

ptotcctivc works h~ vc pr o f ~unclly influenc ed ~c: zf'.r~ percept­

i on it is pc:rtincnt t o o:;wr;.i:::.o \-,nether e r ;-, u t the ir ... pl~Ecnt­

c'. ti c,n :.-, f t he pro tccti ,: n sc h.coc hc: s ~ ls c i n fl uen c ed the 

response of Llc'\n~ 8e rs t o the ha zarc: in t erQs ~f: 

n ) Their p 0r c cp ti c n ~nd acopti on, o r n on edopti on, ot 

o lt c rn~ti v c incividual Gd jus t~cnts t. o the h~zard. 

b) Their e. tti tl.',des t o wc: :rc.s the c o r.'.munity odopti.'Jn of 

c'.dditi.:,nf.,l me;;a.surcs f o r r ec.uci n 3 p o ssibl e.:. il e: oc: demage. 

i;rr.piriccl studi es ( i.. ricks en, 1967 b ; Yc tcs, 1962.) h.:-.v c sh o wn 

that porcepti 0 n : f fl ood ha zard i n fluen c es ra2negeri~l 

respons e er l n ck o f rcspc nsc t o t ne n~z2rd . ~·. s inci ic c1 t cc 

in ·,1:1itc 1 r: moc~cl (Fi _su re 2) o f C?.~'l,,E_;C; ri 2. l d8cisi:)n r.i.:,king 

-~dt ~ .. r ee2.rd t .) c h c· icu o f .- c. justr,1c r-_ t t o h<'. zr.rcl , ;:-. h,<'.nnger 

bc f 0rc c o nci ~cring ~dj u stmcn t muG t first perc eive the 

--8 Zc. rc; ?. s sufficient t o w, .rr r.nt c. ct i o n t o rccuc1c; the 

p o ssibility oi fl ood l o sses , S i nc e mc.m=-.ger i c1 p1;;r c ept i c n 
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o f hazard in Ot o r ~ha n ga reflects th e degree o f c onfi den ce 

R m2.nc\ger h ,:,.s in th(; fL:ioc: pr o tecti o n scheme , i t is 

hy9oth0s is cd thGt c onfidenc e in the pro t e c t iv e measures 

n2.rr ows t he per c eiv ed r nnee o f bo th c :-,ro.munity c\nc i ::id ivi c u v.l 

adju strr~nts ~nd r e sults 1n man a gers nco p ting f ew , • ,<: 
l .L 2.ny, 

2. l tern,. tive o.d j ustments t o t he t«', zn r c: . 

:'he t o p ograph ic nc_t ure o f t o r 0h2. n gc>. Bo r ou gh pr ovi de s t he 

opportunity f o r .,. 
{., mnnager t o c'.d j u st t c the hc'.Zi:\ T G by 

c hoo sin3 t o l oc a t e Li s h c,mc awc::.y fr om wirn t he perc eives t o 

be t he h~za r d zonG . It is t h eref o re h yp o thesisec that 

perc cpti Jn ~f fl ~~~ l~zar{ , , s r cflcctce in the ~egrce cf 

c on fi dence ir. fl c.o:.::~ pr · tccti c:, n , is 8 si en ific cm t v e.riabl e 

1n t he c h o ice o f h 0mc l ocnti ~n mnec by reside~ti Al m~nage rs 

in uto r c;h2.nga. 

The two h y;? ,::i t hc sc s ac~ v 2.nc ed a bo vc suggest t hco t s ome 

mnnagers place 3r62.t .L e li anc e on t he c ommunity ch o ic e o f an 

engineer i ne solution t o Ct orohanga ' s fl ~od pro blem . Tho 

c1.nwlysis in this chapter wi · 1 t hus begi n b y c ons i cerine how 

reside ntial m~n8gers vi ew the sc ~ l c end sc ope o f the fl ood 

pT 0 tccti on scheme , anc vhether o r n o t they per cei v e the nc ec~ 

f o r nc~cH ti o nc1 l c ommunity ed justmcnts t o th e ha zerc~ , either 

in the i o r m o f a n ext c:-isi on o f e,:ist in s pro tect i on ,-.0 rks or 

t:ic edopti o n o f c: lt e rnE.t i v e n on-cng ineerin s f o rms o f 

,.d justmen t. The r ema i nder o f t he c aap t er excmin0s cho ic e 

o f h ome l c c e: ti on e s c'.n eC: justrncnt t o h2.zc:rd . 
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C01'i1IJN I TY 1.DJUS"l:'Li:N"r,S 

The c orrmunity c h o ic e o f 2. lcrgc -sc ,. l c cng i~'l ce ring scheme 

is gen e r a lly regarded 2 s 2 sat isf a ct or y s o l u t i o n t o 

Ot or ohc.nga' s fl c,oc: pr obler,: . L lmost al l (92.8 perc e nt} o f 

the Ifr'.'.na!je rs interviewee were o f the op i nion th c>. t the 

ex isti n s sc ~ l e o n d sc ope o f th e pro tecti v e mc~sur c s w~ s 

nec e ssa ry, eve~ t h 0u 5~ t h is pl Dc cd: c onsi ( crable fin a ncial 

~urden 0 n t he bor ough . ~hree cf the f our ~ iss cn t er s f e lt 

that if the Vn ipa ch a nne l between Ot o r oha n ga an~ F i r on e ia 

(Fi s urc 4 ) hc.c1 been str u. i gh t ened .-.n c. clearcc'. o f. wi ll ows , 

e tc., s 0 ~s t o incrc~ s c t he vel ocity o f the fl ow downst reao 

of the b ~r ous~ . then ~ ither n o st opbanks ~oulrl ha v e been 

necess ary (t wo res p ~n ~cnts) o r t he ~~nks c ou l d have been 

me c.e 1 owc r oy 1 0 i ec t ( e nc r e s 1:, ._~ ;:1c\:: nt ) . Tb c fin~ l ~isscnt-

e r h~.cl a l on o-t · rn: vi ew o f t he s:i.tl",2.ti on 1n sue;::;esti .1_3 th2.t 

a bet t er altern~tive t o t hu exi s t i nE sc~ emc woul{ ha v e beec 

t o rC;sit c the town ,·,n high 3r ounc~ c'.Wf'.Y fr om the riv e r. 

3i s choi c e of nitc wes near Xi oki o (Fi 3ur c 4). .1. l t 11 ::mgh 

h~ tho· gh t t h2.t t h is w2 s pro:Jc. bly n o t c o nsidered p r c. ctic al 

bec c: usc o f t he en ormous sho rt - ter o c ost , h e suggested t h2. t 

it may h ~v e proved 2 checper s o l u ti n n in t he I on s run. 

la ~dc.i t:i. on t o f c rcine the c'.Ut h uritics t o t a ke a cti ::m t o 

c ombat th e fl oo~ pr ~bluc, t he c'.i s , .strous fl oo d o f F ebruary , 

1 9 5 ° , s t i mu 1 a t e c. t he f o rma ti o r.. , i n 1 9 6 2 , c f c. C i vi 1 D <:: i enc e 

or g0nis 2tion1 t o pl~ n f o r the exc c 1ti o n o i emerge ncy 0cti cn s 

in time o f fl o :Jd , e sp cci,dly throu gh temp o r c: ry ev2. cu2. ti on . 
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~lthough this organisation oper2tcd ~urine the minor fl oods 

of 1962 and 1964 by keeping residents in the lov,er-lying 

parts of the to~n informed o f w0ter lcycls, only two 

rcspondcL.ts ,-;ere c'.Wf\re of th e c;dstencc of such c\ fl ood 

w~rnine system (Tab le 10). 

~lthough almost all resp ondents 2grecd th2.t the existing 

scele of the protection works we s necess2ry, t his does n o t 

imply that t hey think the nc'.jus t ments r.1nc1c c.s p:-i:·t o f the 

protecti o n sche~ 2rc the only o n0s required , In feet 

12 respondents (21 ,4 percent) perceive e need for ad d ition-

a l c onmunity 2.djustmcnts t o the hc1zc.rd , cith:.:r in the form 

01 c.n extension o f existins pr o tective; me a sures or tho 

adoption of ?. ltcrn<1tive adjustments :.o t previ ously r:iede. 

Tho 2dditionc\l measures suggested 2s nccess~ry arc: 

1) -~Hll -·\7 clec.rir:. ;:: 2.nc1 c::. .. o.m:el str e igl:.tenir:.c c1. :mnstroac. 

2) lopro ve( intern~l ~rainaee ~it~in the 2.rco pr o tected 

by the stopbi".:11.rn s o 2 s t o 2 ssist tl-1e .)utfl ::.,v1 of water 

i -- the cvcr.t of c\ brc2.cl-.:. i :-:,. the J2.rJ~s ( ti..·;o rcspondeLtD ) o 

3) Hig~c r stopbnnks ( one resp: ndont) . 

4) Ros~~pi~: o f the 2ail~ny 3 ri~se (Ficurc 11) piles so 

th2.t tir.1bcr 1 et c. c0 rricc1 c·:1..~rinc .hi 0h fl ov,s is 

deflcctec'. o ff r ~ t2cr thnn c ~ llectinc be1in~ the p iles 

ther c::i y ir.1pcc'.ing t 1 c fl ow ( on e rcs pc'ln c·. cnt). 

5 ) Lfforcst e ti on ~n~ o t her s o il c onsorvn ti on ~~surcs t~et 

will rcc'.~co the runo ff in th o c etchrncnt e re n s (three 

"C "'...., "~ -" c··- t "' ) .&,. ..:, .i-"'-.JJ. ... \,.. . .. .1 0 • 



The need for vtl';t crs:1ed m,.nagcment in the c 2.t c hoen t 2.rec1 s 

is supportef by the Wa ikat o Valley iuthority . The 

Luthority ' s c onc e:i..~n is indic2.tcc'. b y its pr ~posc.l for the 

establis~mcnt o f a 13,000 a cre exoti c f ores t in the cidd l c 

(F i~urc 4 ) ._, . It is estira2.toc". th2.t 

v, it hout this forest , t he 2.(c~itional c.?.c v elopr:1ont of the sub -

C?. tchnent "ror.1 40 t o 90 per c ent gr2.ss l 2.;,1t:.l c oulc: i:i.1croase 

the peek fl ooc'. c:is c h2.rgc of th e hc.n3a.okewa 3trcam by ·140 

percent in the ev ent o f 2. rainstoro of Fcbru~ry , 19 50 

. t ' 3 m.2.grn uc.c. 

Lpart fr 0 0 the need for vatcrshcd management , the other 

2.dditional OC[;SUrcs suggeste~ as ne c essary by respondent s 

arc all rcl~tcd to aspe cts of t~c fl oo c3. pr o te cti on scheme. 

It 2.ppcr'.rs t :1.nt the inploo ntat ion of the scheme h2.s 

n c.rrowed t:.1e per ceiv e< ran3c of c oor;:unity 2-c".justoents t o 

tLe hzzerd ~s t he rcsi~cntial oan[;ccrs interviewed go r e 

aware on ly of engineerin g ~n~ s oil c onaer vation ocasurcs . 

The pcrcc:;:,ti on o f tbc borough , .utl:o r~tics h2.s been 

sioilarly affect ed . 

in tores o f the fl ~0 d haz~rcl is negle c ted , even thoush th e 

~own ~nd Country Plannin3 ~ ct of 1 953 al l ows for such 

plannin ~ ( ~ri c kscn , 1970, 4 -6). The rece~tly c ompleted 

dis tric t pl211...···1ing scheme prcp<'.rcc for the Ct o roiwnga 

Borough Co u;:1ci l (Hor th, c t tl , 1970) r.iakcs no provi sion for 

ccnigg orc~ i :12n c es v,hich outline the type o f 12. :.i d us e z.nd 

l e v e l of c"'.evel opmcnt nppr opria te t o the fl ~, oc1 h2. z 2.rc, o r 
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for building c oee s the t specify the type and lev el o f 

c o n:::;truct i on o f bui ldi ng on tl.c fl nod p l 2.in . Such rticasures 

woulc1- be nn insur2.ncc c1.g2.inst muc h o f the dar.:ic1g c Hrnt \,ill 

occur if tho :::;t opbanks arc e v er brc~ch cd o r overtop~ed . 

Th e nee~ for su ch a~~i ti onnl a~justcents is o~~e ooro 

appnrcnt oy t}1c .fr.ct thc,t the protecti o n scI1cr:1c h2.s clearly 

incrcr:sec'. c onficenc e in the fl co c'. pl.2.in 2.s ::-. pl2.cc for h uIT.12..n 

o cc upance, thereby incrcesing the p o tential l o ss shou ld 

fl o~di n g e v er occur 032.in . 

The f 1 ·,:,c prote ct i on scheme may succeed in wh2.t it is 

c~csiencc~ to co , bu t it doc s n o t c oop letcly remo v<.o: the 

£1 02 ~ ris~ f rnc the a rea. Ka tes (1962, 4) writes that 

'Al most all fl~od c ontrol works provic.e only pertial fl ood 

pr o tccti o::1 , there be ing fcv, known works protccti~g .2.g2.inst 

the maxiouc probable fl oad . 1 

f o r o the r nltcrnativc ~djustracnts th~t migh t be c ombined 

v,ith engi neering works to provi(1 C [\ r.iorc c omprehensive 

prograrn~e of fl no~ darn~gc reducti on . L YJidc rc:.nge of 

thcorctic2.lly possible adjustments exists (Fi gure 3). 

H~v ing ezacined canagcrial perception o f tho se adjustments 

v,hi c h 1:ii gh t be 2.c".opted by t he c o r.1tT:unity n t l~:rse • the 

2na lysis moves t o~ c onsi der~tio n of those ~hi c h arc o pen 

for nd opti on by individu2.l resic:cnti2.l ~nagcrs . 

IHDl VI DULL .1·.DJ'USTl1EN':i:'S 

The t oposr~pl y o f Ot o r ohanea is su c h th~t perhaps the 

mo st obvi ous forr:i oi indivic:u8. 1 .?. c: just 11:ent that c 2.n be 
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m2.C:o by resideati2.l r.12.n~3crs i n the bo r 0 tc.5h is t o loez,to 

their homes 2.wo.y fror.i v1hnt tl-rny perc eive to be the hnzarc: 

zone . Before c onsiferi ne c h o i c e of h occ loc 2. t ion 2.s n~ 

i n the nro~ inun( 2.tcd in Fcbrun ry , 1958. 

Rcapo~dcntc l i vi n ~ i n the n r cc'. dcsign~tc~ ~s l ou fl oo~ 

pl2.in L?.ve p :-ior perc e:;_)tion o f t~1c rc.n:;e in c hoi c e o f 2.cjust-

,..,. ' • +- ( 7 2 - ,. ) 1 ' .. -: e uc'. J O 1.y ,.t!. pcl·c en. c o u c 

o:il y on e or tvn r,,cr.surcc v,~i c:: indi vi c: u2. l ho:~c ovmc.:-s 

c o1..c.lc. t2.~~c t o rec~·1cc t2,c possi bi lit y o f l oss from flooc-:in3 . 

~he c'.d j us t oc~tc pc rcci vce in nlnost all c n cca Pere stru c t-

ur,d r.l tcr2.ti ons ( c . Q. r 2.i sin3 h ,:-ie.se c1bo ve !,nown flooc 

l e vel) nn~ cccrge~c r nct ions t hn t r equi red n o prior 

prcparntion (c . c. clcvnti~3 pos s cs si ~ns) . :-im,,cv c;.·, 2.c 

i,ih ito' s rr.oc:cl (Fi _:; ur e 2) s·L1{;gc sts , per c epti on of an ndjust-

ment docs n ot nenn it ~ill be ~C:op tcd . I n f n ct n one o f 

t he n,.nwgcrs intcrviei7ed on the l ow fl ood pl2. i n hes, up t o 

the present time, t~ken nny a ct ion t o reduc e t he p o ss i bil-

ity of fl 0oc l o ss, nl t houg:1. o n e -...,2. s c.vmrc t ~1.2. t tl e previous 

O\.,~cr of l1i s hooc h2.c1 pl c'.c cC: boc:-.rC:: s ,.bov c the c ci 1 ing in 

orccr thn t goo~s ni ~~ t be c l e v ~ tcC: in t ~e c v e~t of~ fl oo{ . 

T :1c n ::m - :"\copti on o f c ir e c t ndj ust r..cn ts (i. e . t 21o sc m~C:c 

prio2.rily t o re~uce the possibili ty o f fl 0oc loss) is 

rcl2.ted t o Ll2.na3er iQl h~ z,rd perception , 2.s rcflcctc~ in 

c o nfidc~ce in the fl ooc pro tecti on scheme, 
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T:1e majority of res 1)onc·\e;nts (DD.9) :.:-esiccnt :.:m the lov,r 

fl ::ioc: plr:in fc.:ilcd to perceive 2.:".i.y ris :::: to t:ieir ovr.:i. 

property bec2.1..1se ti.1cy possesscc~ c oc:;:,letc c o ::1.fiC::m_ce in the 

protec tive ~orks . T_.cy theref o re ~o ~ot sec any need t o 

make ~ny indivi c u~l ~d juctcent t o t~c h~zard . F or exc'.mple, 

one respondent had contemplated raisin3 hi s basement house 

by t~o feet after being flooded i~ February , 1958, but 

abandoned t ~ is proposal after learnins that t~e protection 

scheme was to be implemented. . It is appanmt that corr.piete 

c onfidence in the protective ,·,orlcs has considerably narrCNrnd 

tne per c eived ranee o f direct incividual adjustrrents and 

resulted in t~ci~ non-adoption by L>2na.:crs resident on the 

low flood plai;;. . In ot~er ~ ords, u~crc t~e per c eived 

frequen c y of :_azard is equated witr" negative certainty (i,c. 

floodine gill not o cc ur ) no response is made by 

ind:i.viduz.l m::c:1a.gers t o the hz:.zarC: . 

Respondents on ~~e low floo~ plain were 2lso asked how 

they vtol.'.lc'i re cover tl1eir losses should floodinc e v er occur 

in Otorohanga ~gain . r1la;1y (77. 8 perc ent) thought that 

floodin3 v1.:!.s ~. contingency covered under their comprchcns-

ive house owner/householdcr insura~ce polic i es . 'T' " • .. n lS form 

of insura nc e may be considered an iJdirect adju stoent sii'JCC 

t his type of policy is not taken out primarily to cover t he 

possibility of flood loss, 

intervicv=,ed were am,:.re of the Zc.r ti-1qua1re 2.no. ih.J. r Damage 

Commission, but had the false impression that the Commission 
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made h2.ndouts to all flood victir.1s . In inc t sucb victims 

CQn o~ly ~urn to the Corrmission for relief ~s holders of a 

fire i~curancc policy , and the~ only 2.fter they he. ve 

. ' 1 . 1. • 1. . 4 e;:..1.r'.ustea t1e1r o t11er 1nsur2.nce po 1c1es. Only one 

respondent 2.dr.1itted to nimply h 2.vin e to c.c c ept the loss if 

he ever was flooded. 

The non-adoption of direc t individual ~djustments by 

111c,n.0.gers resident on the lon flood plain m g3csts that they 

are t odoy unconcer ned a.bout the flood problec , Thia is 

underst 2. nd. 2. ble sinc e they have placed [:re2.t Ldt h in the 

commun ity choice of 2.n e1-3incerin3 solution to the flood 

problem. Furthermore, for any flood plain occup ant 

c.ny.,·,hcrc, flooding will be only one of mv.ny problems th2.t 

concern ir,:i i:i b.is dc:dly life 2.nd c\S 2. result he devotes 

only a very s c all part o f his time, if eny , to dcalin3 

wit'::i it. 

_-.2v1n ;:: e:.:a i!1ined t:1e lac h: of response to the he'. u .rd by 

m;:,.n2. e;er s wi.:.o c.rc res idcn t i a the c:.rcc;.; f 1 ooded in Feb:n.1c:ry, 

19 5D , the 2.r12lysis moves to 2. wider pe:;: spc c :ivc to 

consider uhctLcr or not rcsiden ti 2.l m2.n2'.gers clscv,hcre 1n 

the boroug: lave adjusted to t~c h~z~rd throug~ their 

choice of home location, 

Considerat ion of ch oic e of h ome loc~tion as an a djustme n t 
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to haze rd is only p2;rt o:'.' c.."'\ more c ompl c.x pro bl cm con cern ing 

L um2.:1. D po. t i 2 1 b c hn v i om~ . The spat ial patter::i of any human 

phcnomenc?, is t ho 2.13~32.te result of the deci sions made by 

individu2.l 02.n~gers . ,bviousl7 ma~y v 2.ria bl c s will ent er 

i n t o t h c d e c i s i on mc:. l· in: of r c s i d c ::it i a 1 mc nc1 g c r s vii t '1 

regl'.rd to t:-:,cir c :_oic e of hoE1e ioc c.tio:'1 . "':'hose v2.r i ab l cs 

m~y be grouped into two sets : 

soc io - c c ocoraic circumst2.n c c s. 

2 ) ~ ~OGC thAt c onstitute his pc~ccption of the a dv2.n tages 

and diG2.dv 2.nt2.gc s, ris !.( S c.nc:. op9ortunitics of t he 

vc.:d. 0 ·13 2 lter;:;.2.tivc loc .'.'.t io:;.s 2.vc.ilable:; to hiB . 

It is not 2. purpose of t~e present study to c onsider in 

detail 2.ll t:2-:..e v2.ri2.blcs tb.2.t i·,:c:i.y be si3nifi c2.nt :m an 

cxpla:~tio= o r the sp2.tial p2.ttern of ~orac location i ~ 

It ii, aerely i _tended to establis h whe t ~er 

or ::10t p erc cptiou. of flood h2.zard h2.s been 2. Gignifi c v.nt 

i;:1.fluencc in m2.nc3ci·ial choic e of hor.10 loc v.tio.1. . Is, 

fo·;c e:;rnmp l c , 2. E'«~-~:a[jer 1 B c hoi c e rol2 t cd to the degree of 

c onfidenc e he h~ s i n t he fl ood pr o t ect ion schcoc? ?e s 

h is de c ision to reloc ~tc elsewhere in the b orough been 

influenc ed by n desire to es c a p e tho possi b ility ,: . . o .. oe1ng 

fl ooded? 

of home location? Bef ore cxnmining these questions i t is 

nec es s Gry to cut li ne the choic e of ~omc l oc a ti on open to 

residenti al rrB~e.gcrs in toroh~nga . 

J 
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RGngc oi Cboi cG for Home Locat~ on 

In selectin.5 their home l o c c".tion , rcsidcntic.l mam·.gers in 

0toroh~nga know i::.1.ely or unknowing ly make e c hoic e between 

t h ree geop~ysi c 2 l ~reos: 

1) '•:'-:c lov, portion of t he -Ja ipa fl ood plair.. s ub ject to 

fl ood inc since the incepti on o f Europc2n settlement 

ii.:. the: town . Th is is the ~rea dcsizn~tcd low fl ood 

pla L1 . It is b 0undec~ by t~1e e;~tcnt of the fl ood 

spread in Fcbruc'.ry , 1958. 

2) 'T.'nc hi g:1 portion of the V2. ip2. fl ood pl2.in tl..2-t li e s 

above the rr..2..,di:1Um rc c o 1~ded flood levc l (February, 

1 953 ) . 

3) ~ill -l end w~i c h providc a fl · ~d free sites in tho 

~orther~ portion o f the borous~ . For the purp oses 

of the present study this ~re~ is c 2lled the northern 

hill -lc:-.::.1.d . Res idents here micl t be con aiccrcd 

esc2..p ecs f roo the fl ood ·12. znrd . 

The ex:tcnt of these ccophysi c v.l c". rcns 1s s hovm in Figure 5 . 

l;i, Cc'. C ~"'l 2.rec". is loc2.ted .'.".ppro:.dm2.tely onc -t l, ird o f t!:ic 

residential dv,ellingr; in the b orou:;h : 170 h ous es on the 

low fl 8od pl ~ in; 175 on the hi5h f lood p l~ i n ; 

on the nor thern hi ll-l ~n d ! 

a nd 198 

The i·,.a j :ir ity of houses on the nortLern hill -12.nd arc o f 

more recent c onat ructi on ~nd above aver2gc quali ty f or the 

t own , althoue~ some lower quali ty homes exist in Domn i n 

Drive 2. nd along St c.tc E i ghV1a y 'rb.rcc (Fi :::;urc 5) . The houses 
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on the lov, flood plo.in tend to be smc.llcr 2.nd o lder than 

those on the hi 11-land, but there ere ffic".ny exc ept ions 

includin3 the modern ~omc s built in the Ma c e 3trcct 

s ubdiv 5.sion (iTi3 1rc 16). best of the homes on the high 

flo od plain c.rc also older , ~ut t ~ey tend t o be lc.r3cr 

than rnany of th ose on the low fl ood plain . l3ain , there 

arc erc cptio~s , ?nd , rc c c~tly cstablis~cd, gcll appointed 

homes e xist in this area . vcral , hogevcr , more houses 

of below avGrngc qu,.lity arc evident o n the fl :>od pie.in 

than on the northern hill - lend . 

The 12..ck of response t o heznrd by mc,nagers resident 111. 

the area inundated i~ Febru~ry, 195 8 (i. e . the lo~ fl ood 

plain) hns previ ously been examined . '::'ho i r c orap 1 ct c 

c onii doncc in the flood protection scheIT'.c h 2. s resulted in 

their non-adoption of individual c.djustmcn ts to the hazard, 

The topography o f Otorohc.nea is auc that rcsidcnti2.l 

rnanaeors elso,,7~1.cro in the boroug2, ( i . c . on the high flood 

plain or noTt._crn hill -1 ?.nd ) cou ld he.Ve 2.cljustcd to the 

fl ood risk through their choice o f home location . It is 

therefore hypothcaised thnt man23ers who perceive some 

dceroe o f ris~ adjus t by ch,osi~s to lo c ate t~eir homes 

2.v,1c'.y fr om wl-iDt t n.ey pcrcc:ivc t o be the ::c'. zar d zone, e.nd, 

c onvc1·sely, t:12.t mv.nRgcrs ..-,ho pe r c eive no 12.zard cJ.rc c ontent 

to reside in the 2.rc2. design~tcd ns low fl ood plai~ . 
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I n suppor t of t !:is hypothesis , stntinti c 0 l nnnlysis shrn:rn 

th~t a rclnti onship o f quite oodcr~te atrength (Coe fficient 

of Co:_ti:.igcncy = 0 . 4724 ) c;dsts oct v,cen t be present home 

loc ~ti n of respondents ~nd ttcir degree o! c onfidenc e in 

fl ood protec tion (T~blc 10) . T~e majority of r e spondents 

rosi~c~t on t~o n o rt. ere hi ll-l a~ci (70 . 0 pcrc e~t ) nnd in 

t ho ~rea deDienated as hi0- fl ood plain (66 . 6 percent) 

poasens a~ elcoe~t of do bt as to tbo c ocp lete effect ive-

ncss of the pr otect ive measures. On tl1.c othc1· I &1d , the 

majority of raanagcrs intcrvieved on t h 1 OY/ f 1 r.i od p l n i n 

( C8 . 9 po""'.'cent) exp r essed c omplo t e c on.<' idonco in the 

protec tion uorks . They t ~us do~y tho fl ood risk end 

t his su33ests an 1 i ndotorwinisti c perception of t he sta te 

o f nature ' 1962, 67). 

I n tho prev ious c 1eptcr it v2a sh ogn th~t kno~ l e~3c of 

t he physi c nl presenc e of pro t e c tive oo~suros docroc.sos 

non~eeri ~l c1~ectation of future fl oodine thus ov e rriding 

t~e significance of i nforoa ti on on p~s t fl~o~ing i n h2.za rd 

percepti on . It v;2.s therefore t o be expect ed thnt n o 

signific'['.nt re l ctionship wou ld bo found botwoc ~ present 

hoL10 l oc 2. tion 0nd both e;cpericnc c (T2.ble 19 ) 2.nd knm-,lcdge 

of p2.ct f Joodi~s (Table 20). 

Gincc the inplcrncnt2.t i on o f Le protecti on s chcue l c s 

· reduc ecl men~c cri2.l percepti on of hez'['.r~ , it see ms likely 

th.?.t man2.3cro ,;ho t 8 o!~ up residenc e in their present !"1oe1c 

pri or to t h e c owp lcti on of t he protection work s , v10uld ha v e 



TABLE 1 8 

PRESE'NT HOrvlL LCCJ.TION BY CONFID~NC"" IN FLOOD 

PROTBCTIOH 

~ ""'"'-- .a..---.-~ = 
i ! Present Level of Confidenc e ~I Home ~-- -

Locati on Reasonably confiden t Complete 
b i.: t element of doubt Confidence 

-

Low flood 
plain 2 1 6 

' 
High flood , I 

plain 1 2 6 • 

Northern 
h ill-12.nd 1 4 6 

-~ -

I 28 Tot a ls 28 
~=~-· 

Research Hypothesis: that there is a significant 
relations~ip between present 
home loc ation ~nd level oi 
confidence in the flood 
protection s che me . 

Tot a ls 

1 8 

n, 

20 

56 

Ch i -square= 16 . 09. With 2 degrcea of freedom the 
prcb abili ty v2.lue . is less than 
0 . 1 percent; }lighly si gni fic2.rt 

Coefficient oi Cont ineency (C) = 0 . 4724 

11 9. 

~-

I 
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TABLE 19 

PRESZNT HO~E LOCATION BY 2XPER!ENC~ OF FLCX)DlNG 

Present Home -cD:;:~ ~£ 2~~crie:~c~c----~------. 

Location - ~ ·~--~~= -~--~~--v Totals 
11-=--,~-~~--..,j No EJ~~ Moderc:: tc to Severe 

Low flood plain 

High flood 
plain 

Northern 
hill-land 

Totals 

1 3 5 

1 8 

46 

Research Hypothesis : that there is a significant 
reiationship between present 
home location and the degree 
of experience of flooding a 
manager h2s . 

Chi -s quare= 2.07. With 2 degrees of freedom the 
probability value is greater 

1 8 

than 10 percent; not significent. 

Coeffici ent oi Contingency (C) = 0.1887 



TABLE 20 

P P.ES.ENT 30r.,JE LOCATION BY I<NOWLZDGZ OF P1-.ST FLOODING 

Northern 
hill-12.nd 

7 

6 

5 

Totals 

9 2 

7 

8 

Research Hypothesis: that there is c significant 
relationship between present 
home loc ation and level of 
knowledge of past flooding . 

Ch i-square= 3 . 14. With 4 degrees of freedom 
the probability value is 
greater than 10 percent ; 
not significant. 

1 21. 
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possessed~ gre~tcr e~~c c t~ ti on of fl ooding 2.t t he time of 

c hoosing their present home l oc a ti on . In fac t , 29 

resp ondents { 51 . C perc ent ) hed o ccupied their present ~one 

before 1966 . Be c 2.usc m2.n2.e;crial per cep t ion o i hnzcrd 'v"lc.S 

pr ob0bly grc2ter prior t o the 2..dop t ion of protective measures, 

respondents were 2:sked to 2.ssumc t h2..t c hanne l i mprov ements 

and the erecti on o f stopban~s had not been undertaken. 

With t his in Qind they indicated, by clrawin3 a line on a 

b nsc na? , whet they considered the sprc~d of flood WGter 

woul~ be in the e v ent of the l arecst fl ood they thou gh t 

lil~cly to occur. T:1e i sope:ccept o drawn by respondents 

h~ve been superinposcd on top of one another to produc e a 

compos it e map for ea c h o f the t~rec geophysi c al areas 

(Fi c urc 17 a , b , c). Compc:rison o f these maps appears t o 

lone furH:cr support to the i:1ypoL:esis that Dc\nagern wh o 

perceive sooe degree of ris~ adjust by choosing t o l oc ate 

their homes aw~y from what they perc ei v e to be the haz~rd 

z one , ~nd , c onv erse l y , that man~gers who perc eiv e no 

hazard arc c ontent to reside in the ~rc2 fl ooded in 

F ebt u2.ry , 195 13 , he c~ps indic~tc th~t respondents 

resident on the nort i.1.e rn hill-lc'.nd (Fi sure 17 n ) and high 

fl ood pl~in (fi 3ure 17 b) perceiv e the ~rca o f ris k t o be 

l ~rger , and 2.rc mor e c ons istent i~ wl~t t hey c onsider t he 

extent of t he fl ood sprc~~ would be, thnn tho se resp ondents 

livin 0 in the nrea designated l ow fl ooc plain (F i gure 17 c). 

T1is result c an be c oQp~ r pd wit h t ~e ~ ist ributi on of levels 
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Figure 17. Perception of Flood Spread by Sample 
Respondents in the absence of Flood 
Protection Measures 
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of c onfidence i n fl noc1. pro tccti oa (T2.bl c 10) . ·\rh i 1 c the 

oaj o rity .J f rcsponC:c:.1.ts rcs:i.c.e .,, _t e n thG n o rthern !1ill - l2.nc. 

ana hish flood plain d o no t deny the possi bility of fu ture 

fl ooding , ~ l most all o f t~ o sc rn2~c\3cra intcrvicwe~ on the 

l o,,j fl 0oc'. plc:in. sl:o •;; in th e ir c o r,1pletc c onfidenc e in the 

pr o tective rne2.sures 2 dcne gatio~ o f the fl 0od -isk . It 

is interesting t o :1.otc L 12. t altl-: o-:::::.-~" 2.ll rcspo_-idents ,,ere 

2n-12rc o:f the Februc1ry , 195C fl o')c , sevcr2.l r.1c~.n2.eers O i- tbe 

l ov fl ~o d ~12.in shoved , in drcwing t~eir is opcrc epts , t ~~ t 

t he y C:id n o t ?Crc o ivc tbcir ov~ ~ ome to be in a ha z a rd 

zone . Thus , vithout the presenc e o f protective structures, 

theae reap o~den ts would still de~y the fl ood risk t o their 

o,m h o use and pr0perty, eve~-" U1ot:. ~~: t hey 2.re li vi nc in U:.e 

2.re2. inundatea in February, 19 58 . 

The mc>.n2.gers intervicv;ed o n t he no:..·th u rn hi l l -l ane~ ,.nd 

hi3~1. flood plci n ,7crc asked t o rec2.ll v1h 2. t f 2. ct orc h2d 

cir..tercd thei r dec ision ma!dn[-; Y1hc:1 c hoo sinr; thcj.r pre s ent 

h or:10 l o c ;__, ti on . Of the 30 rcsponccn ts, 1~ ( 42 . 1 percent) 

ra&tc~ bci ns i~ D fl ood f ree ~rca as.:'. si3~ifi cant factor 

(':.' aolc 21). ithcn aal:cd i,hetI-:c r they l1.2.c c ons idercc. thcc'.t 

there were dis 2~v2n t a3cc t o li vine 1n t he lo~er lying 

pa r ts of the ho r oug~ , 42 .1 perc ent i ncl ic e t cd t h2. t t hey 

pe rceived 2. f1 0o c risl: ir:. t hi s p.:-.rt of t he t rnn-1 2.t the time 

of c Loosine; t!icir prcocn t home l oc ,.t ion (T2ble 22) . 

Fin2.lly , rcs::_J.J:i.l.dent s ,,ere 2. skec". to whc.t e ): t c.it es c aping 

the poco i b ility o f being fl ooded ente red the ir decision 



TJ:.BL.E 21 

RANKINGS OF MOT IVES FOR 0 -IOICE OF HOrAE LOCATION GIVEN 

BY RESPCNDE.NTS RESIDENT ON TI-,:;:;; HIGH FLOOD PUIN J.ND 

NOR TI-ERN HI LL- L.AND 

1 25. 

Tot a l Mot ives for Choice oi 

Home Locct ion responses 

Flood free area 

H0ndy to 2.menities 
(shops, sc~.ools , etc.) 

Li ked the section/house 

Mor e rur~l atmosphere 
( e . g . not surrounded 
by neighbours) 

House goes vith job 

Proper ty v alues in 
this ~re2 h i gher -
therefore better 
res cde prospect 

Climatic ~dvantaees 
( e . g . more sunshine 
c\nd no i og on hi 11 s) 

House price/rent suited 
respondent's financial 
c ircumst 2.nces 

Social re2.sons (e.g. 
close to family or 
friends) 

5 3 

6 

5 1 

2 3 

5 1 

3 

1 3 

5 1 

1 2 

2 2 1 7 

3 4 1 

3 1 1 5 

3 9 

1 1 7 

6 

2 1 6 

2 1 7 

6 

3 
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T1~BLE 22 

Rh .. l\JK I NGS OF DISJDVJJ\J"Tl.G.::::-;S CF LOCi.TING ON THE U:.YN 

FLOOD PLi. IN i.S sr:;;::;N BY .::-:ESPONDENTS LIVING ON THE 

NORTHERN HILL-L./:.ND i.ND H IGH FLOOD PLJ.IN 

~ 

' 
Disadvantages of 

Rank i ngs 

1 I 2 3 Total loc a ting on 
Low Fl ood Plain Number making each Resp onses 

ranking 
-=-,:, - = 

Fl ood risk 9 7 - 1 6 

Suitabl e house I sect ion 
not ,wailablc 1 1 2 - 1 3 

C 1 ima tic di s0dvc.nt ages 
(e.g . fog , l es s 
sunshine, more 
frost) 4 - 2 6 

Rcs2.lc value o f 
property no t 
so good 1 1 - 2 

No VlCW 1 1 - 2 

S ome of hou.s cs st i 11 
mus t y and de.mp 
bec c1.us e flooded i n 
the past - 1 - 1 

' 
No~e: 12 respondents saw no dis adv2ntagc s. 
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making. For six managers (1 5 . 8 perc ent) this ~as a major 

reason for their choice of home location; for ten ( 26. 3 

percent) it was a minor re~son. In o ther words, 42 . 1 

percent of respondents resident on the nortl.ern hill - land 

and high flood plain were influenced in their c hoi ce of 

home location by t'_eir percept ion of fiood hazard. 

Managers interviewed o n the low flood pl2.in were a lso 

questioned as to tl,cir motives for cl oicc oi ho,;ie loc c. tion. 

0.:f the five respondents who had e :;.:pcricnced the Febrtwry, 

1950 flood, only one had been uneware that Otorohenca had 

a flood problem y1:i.1en he decided to loc2.tc in this nrea. 

Llthoug i_ these ::"ive m2.nccers h2.cl e;::pcrienccd he2. vy losses, 

only one hc:,d considered , but not very se:.r..·iously , leaving 

the area after this flood . The implementation of 

protective me.2.surcs h2.a been 2. signific2nt facl;or in these 

five m2.n2.3ers remaining in the area inundated in the p0st 

(Table 23) . T~e remaining 13 of those inter vi ewed on the 

low flood plain had taken up residenc e here since the flood 

of February, 1958. Lt the time of c h oosing to locate in 

t his c>.re2. all 1 3 were ?:Ware of both the flood problem and 

some of the measures taken or planned to alleviate it. 

For s e v en of these 1 3 ffic':n2.gers, knowledge of protective 

measures w2.s c1 significc>:1.t £2.ctor in t heir c hoosing to 

locate in t his area, cvc:1 thoug:-: it hac been flooded in the 

p n st (Table 21). 

Responses to the questions concern ing managerial motives 
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TABLE 23 

R/,.NKINGS OF MOTIVE3 FOR RElv .INING ON THE LOW FLOOD PLJUN 

GIVEN BY RESPONDENTS WHO E1:PERIENCED THE FLOOD OF EEBRU/.R.Y, 

1 958. 

Reasons for remaining on 

Low Flood Plain 
1 

Rankings 

2 3 

I Learnt that th c flo od protect i o=--- _N=u_m_be_r._mak~"'~i_n..,,,.gleach ranki_!;g 

scheme vms to be impl ement e d 2 3 

Handy to c>.mcniti e s (shops, schoo ls, 
etc.) and place of wo rk 

Like this house and secti on 

Would have cost too much t o 
move 

House g oes ~ith job 

1 

1 

1 

1 1 

1 1 

Will neve r get ano ther fl ood f 
1 

I 
~l~i~k~e~1-9~5~8~~--~~~~~~~.~-~-



TABLE 24 

RANKINGS OF MOTIVES FOR CHOICE OF HOME LOCl~TION GIVEN 

BY RESPONDENTS V/HO i.RRIVZD IN OI'OROH.i'.NGJ\ AFTER 1958 

.AND WHO i'.RE RES I DE.NI' ON THE IJJW FLOOD PL/~ IN 

Motives for Ch o ice ~ 

1 i 2 J_ 3 
of Home Location 

Rankings 

Number making each ranking 

w of the existence of Kne 
fl ood protecti on me asures 

I Onl y house avc>.ilable 
nting re 

lo 
ren 

oking 
t 

ce of 

at t irne of 
for a house 

house SU i'i: ed 

for 

to 

Pri 
re 
ci 

spondcnt I s financ i al 
cumstanccs 

Lik ed the h ouse/s e ction 

dy i Han 
SC 
pl 

to a mcni!: i cs (shops, 
ho o ls, ct c. ) and 
ace of work 

Hou SC goes with job 

1 

I 
4 

I i 

4 -
I 

4 - I 
1 I 2 

I 

1 3 
I 

' 
2 -

Note: All of these respondents claimed to have 
some knowledge of Otorohanga's past flood 
problem at the time wren they made their 
choice of home location. 

2 

-

-
-

-
-

1 29. 
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for choice of home location (Tebles 21 -24) cle~r ly lend 

additional support to the hypothesis relating t o the 

influence of hazard perception on choice of home locetion 

(i.e. managers who perceive some degree of risk adjust 

throu gh their choi ce of home loc , tion, 2.nd, conversely, 

that m~nagcrs who perceive ~o h2zcrd 2.re happy to reside in 

the are2. flooded in the past) . Obviously other variabks 

not relc?.ted t o flooding c1re also sie;ni.fic2nt in manc::,gcr ial 

decisi on makin3 wit ':i re132.rd t o Lome location.. Tnblcs 

21 -24 indicat e the wide range of ~otivcs that were c onsider-

ed by t he Inclnagers intc1·vim,ed. Although one would CA'Pect 

socio-economic cl ass , or surrogates thereof; to be signifi­

c ant in an cxplan~tion of the sp~tiol pattern of home 

loc a tion 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 incorae (~able 26). This 

suggests that economic considerations are not the dominant 

factor in managerial choice of home location in Otorohanga. 

R tl.<?.£§lo t i o !! 

In order to assess the significance of hazard perception 

in managerial decisions to relocntc within Ctorohanga, 

respondents were required to give details, if any, of the 

length nd locati on of previous residences in the boroug~ . 

Half of the managers interviewed hnd relocated at some time 

in the past; 11 ( 19. 7 percent) having resi dcd in three or 



Tl.BIB 25 

PRESENT HOME l..OCJ.TICN BY SOCIO-ECONOMIC CLASS 

Present Socio-Economic Class Home -Loc ation L0\-1er Middle Upper 
-

' Low flood 7 7 4 plain 

High fl ood 
plain 4 5 9 

Northern 
hi 11- land 3 4 1 3 

Tot als 14 26 

% of Tota 1: 25.0 28.6 46.4 

Research Hypothesis: that there is a significant 
difference between socio­
economic classes in their 
cho ice of home location. 

Chi-square= 7.24. With 4 degree s of freedom 
the prob a bility value 1s 
greater than 10 percent; 
not significan. 

Totals 

1 8 

1 8 

20 

56 

100 .o 

1 31. 
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T.t".BLE 26 

PRESENT HOME LOCATION BY INCOME 

-
___ ,_, Totals 

Present Annual Income Group 
Horne 

Location Less timn $2, 199 $2 ,200 - $3 ,1 99 More U1cm $3 ,200 I - -
Low f load 
plain 3 8 7 1 8 

High fl o o d 

I plain 3 5 1 0 1 8 

Northern I 
hill-l a nd 3 3 1 4 20 

--
Tot n ls 9 1 6 31 56 

--
% of Totals · 1 6 .1 28.6 55.3 1 00. 0 

l. 

Re search Hypothesis: that there is a significant 
relationship between present 
home location and the annual 
income of residential managers 
in Otorohanga. 

Chi-squa re= 4.56. With 4 degrees of freedom the 
probability value is greater 
thnn 10 percent; not significant. 
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more diff e rent houses in th e borough. 'T'hc over-all pattern 

of reloc a tion is shown in Fi 3 ure 18, while ~able 27 gives 

the number of moves made in v a rious directions. It can be 

seen that h2,lf of the moves made wer e to houses tha t were 

at n higher elev ation than t he on e previously occupied, 

for example, from the low flood plain to the northe rn 

hill-lend. For 11 r e spondents {39.3 perc e nt of thos e who 

have relocated) escaping the possibility of being flooded 

was either a mo.jor or minor reason .for moving to a h ous e at 

2 hi s~cr elevation {Figure 1 8 ). ~he three respond ents for 

whom this vas a major r e ason had a ll suffered heavy losses 

during the Fcbruc.ry, 1955 flood. It is thus evident that 

p e rc e ption of haza rd has been a signiiic2nt v a ri a ble in 

the decisions made by some m2nagcrs to relocate within 

the borough. 

Fre ~~C.hoic~ f£r R_~ocatio~ 

Tables 21, 23 and 24 sug ge st that some of th e managers 

interviewed were restricted in their choice of home 

loc a tion by v a rious socio-economic cons traints ( e . g . family 

ties, and the c api tal a v ailab l e for homo purchase). All 

respondents were therefo r e ~skcd where in Otoroh~nga they 

would prefer to live if n ll socio-eco nomic c ons tr~ ints 

were mf'. g ic c'). 11 y removed. In these circumst an c 8s , 40 of the 

managers interviewed (71 . 4 percent) wou ld prefer to remain 

in their present homo. Of the 11 fl o o d plain (high a nd 

low) r espondents who would move gi ven fr ee choice f or 



Figure 18. 

134 

10 " CHAINS 

FUXIO!Nt; AS 4 R£ASON FOR ~LOCATION 

1 Respondents Relocation by Samp e 

" CHA/HS 
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TABLE 27 

DIRECTIONS OF MOVES lv11,DS BY RESPOND.CNTS VrrlO H.hVE RELOCllTED 

Vil TIUN OTOROHLNG.A 

Direction of Relocation 

A. Resp ondents now resident on Low 
Fl ood Plain: 

e ls ewhere on l ow fl ood plain befo re 1958 

high floo d plain t o low fl ood plain 

n orthern hill-l a nd t o l ow fl ood plain 

~· Respondents n ow residmt on the High 
Fl ood Plain: 

e lsewhe re on high fl ood plain before 1958 

e lsewhe re on high flood plain after 1 958 

low fl ood pl a in to high fl ood plain 

C. Respondents now resident on Northern 
Hill-land: 

elsewhere on northern hill-land 

low fl ood plain to northern hill-land 

high flood plain to nortr£rn hill-land 

Total 

Number who 
have Relocated 

1 

5 

2 

1 

2 

5 

3 

4 

5 

28 

~: If respondents have relocated mo re than once, 

only their last move is shown in the above table. 
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reloc ation , nine indicated that they would prefer to r esi d e 

on tho northern hill -l an . Four of t he ni n e preferr ed this 

pc'.rt o f ' t orohanga f or reasons that included bein g in a 

fl ood fr ee c r ea (~~bl e 28 ). Significc'\ntly, these four 

respondents 0 11 possessed c'\n c lement o f d oub t ;:-.s to the 

c ompl ete e ff e ctiveness of th e fl ood pr o t e cti on measures. 

The other five mana gers preferred the northern hill-land 

f or reasons o ther than esc npine the possibility of fl ood 

l oss . (Ta ble 26 ). These mana gc4s were c\mong those wh o 

had expressed c omplete c onf idenc e in the protecti o n works. 

When free c h o ic e for reloc a ti on wa s related t o levels of 

c onf idenc e in the fl ood pr o t ecti on scheme, a r e l ationship 

o f quite mod er2te strength ( Coeffi ci en t o f Contin5ency = 
0. 4486 ) wcs found to exist . (Tc'tb l e 29). All o f t he 

managers who p o ssessed reasonable c onfi d en c e , but did n o t 

c ompletely de1,.y tho p o ssibility o f futur e fl ociding, \7ould 

prefer t ha t their h e mes were outside the e r ea fl ~oded in 

F ebruary, 1958. I n c on tr 2.st, those respondents who, 

given a free ch oice, would still ch o o se to reside on the 

l o~ fl o o d pl~in, s h o~ed in th e ir c o~pletc c onfidence in 

the schem) that they deny th e fl o od risk. It appc,.r s 

likely, ther e f o re, that if a ll sccio-ec o n omic c o nstraints 

c oul d b e removed, th en m~nc1gcrs would b e inf luenccd in 

their c h o ice f o r rel oc a ti o n by their percepti o n o f fl o od 

hazard. This situation is s o mewhat similor t o tha t 

Zrickscn (no date b, 22-26) found in Op o tiki where almost 
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T.t\BU!'; 28 

RliNKINGS OF RB1~SONS FOR PREFERRING NORTHERF HILL-L/ND GIVEN 

BY RESPONDlliTS WHO WOULD LEAVE THE FLOOD PLI.IN GIVEN Ji. FREE 

CHO IC:~ FOR RELOCil TI ON 

Reasons for preferring 

Northern Hill-land 

Better view 

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

Flood free area 

Property values higher 
therefore better 
resale prospect 

More rural atmosphere 

Sloping section allows 
basement and more 
effective lnndscaping 

-~ -
Rankin gs -

1 I 2 I 3 
l~umber making e ach ranking-

3 2 I 
I 

2 1 1 

2 2 

1 

1 1 

2 

I 
I 
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FREE Q-IOICE FOR RELOCnTION BY CONFIDENCE 

IN FLOOD PROT.t!.CTION 

- ~ 

Level of Confidence 
Pref e rred ~ 

Rcasonabl y I % of 
Choice of confident but 

Complete 

Home Location element of confidence Totals Total 
doubt 

Low flood plain 0 1 1 11 19.6 

High flood pl n in 1 1 5 1 6 28.6 

Northern hill-land 1 7 1 2 29 51 • 8 

-- -
Totals 28 28 56 1 00. 0 

-

Research Hypo thesis: that there is a significant 
relationship between pr e ferred 
choice of home location if all 
socio-economic constraints could 
be removed c1.nd 1 evel of c onf idcnce 
in the flood protection scheme. 

Chi-square= 14.11. With 2 degrees of freedom the 
probability value is less than 
0.1 percent; highly significant. 

Coefficient of Contingency (C) = 0.4486 

1 38. 
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7 5 per c en t o f th ose w i th a p e s s i mi st i c a t t i t ud e t ow a rd s 

future fl ooding would prefer hemes ou tside the fl ood plain, 

mostly bccRuse they d o n o t wish t o exper i enc e the fl ood ing 

t hey believe c ould still occur. -.{hi lo 45 perc ent of t he 

optimis ts i n Cp o tiki also f a v oured r eloc at i on beyond the 

ha zar d 2. rca, they did s o f o r r ea s ons o ther than fl oodi ng . 

\Then the free ch o ice for rcl oc oti o n w2.s widened s o t hat 

respondents c ould l eave Ot o r oh~nga altogether if t hey s o 

d e sir ed, 23 m2.n2gers ( 41.1 perc e;:it ) indic2.t e d t hat t hey 

V/O u ld d o s o , 1 8 o f t hese bc c 2.usc they would p re :[ e r 2. c oasta 1 

l oc a ti on . i\1one ,-Jc".nted t c l ec>.ve be c cc usc o f th o f l ocd 

h ~ za rd. ~his is again simil Rr t o the situati on in Opot iki 

where Eri cksen (n o da te b, 24) f ound thE1t no on · d esi red to 

l ~av e th e district f o r fl ood r easons . 

SUrv.u\iP.R Y 

The implcmene ti on o f Otorohanga 's fl ood pr otecti o n scheme 

hr-. s hc:d c?. p:r of ound ihf 1 ucnc e on manager ia 1 r e; sponse t o the 

f 1 ood h2. z .'.'.rd. Con f i d enc e in t he pr o tective measures h8G 

narr owed th e p erceived ran ge o i bo t ~1 c ornraunity c.nd individ­

ual a djustments and resulted i n m2nagers a dopting few, if 

any, a lt crnv.ti vc 2.djus tmcnts t o the l-:.nze. rcl. The maj ority 

of maaagcr s (88.9 p e rcent) resident on the l ow fl ood plain 

heve COQpletc c onfidence in the pr 0 tccti on works. Their 

perceive d f re quency o f hazard , in l i3ht of knowledge o f 

the pr esenc e of st opbanking, is e qu2. ted with negative 

certainty (i. e . fl ooding will no t occur a ga in) and hence 
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they sec n o necessity f o r ma k in g a n y direct individucl 

ndjustoents t o further reduce the p o ssibility o f fl :J 'Jd l o ss. 

Perceivins n o h2zard they arc c o ntent t o reside in the area 

inundated i n February, 1956. Although the non-adoption of 

individual adjustments is ch2.ractcristic of m~nagcrs o n the 

low flo c d plain, elsewhere in t~e b o r ough s o me man~gers 

h a ve adjusted t o the haz2rd thro u gh their cho ice o f h ome 

loc a ti on , or, 1n s ome cases, rel oc a ti on . Of the respond-

cnts resident on tho high fl ood plain a n::l n o rthern hill-land, 

42.1 percent hod been influenced i n the ir choice o f present 

home loc a ti o n by their percepti on o f fl ood hazard. Having 

perceived a risk, these m~nagers have chosen t o escape the 

possibility o f being fl ooded by l o c 0 ting their h ome a way 

fr o m wh<'t they perceive is the h 2. z2sr d z one. The evidence 

suggests, theref o re, that percepti o n o f fl c o d hazard, 

wnich today ia reflected in degree of c onfidence in the 

fl o od pro tecti on me"surcs, is 2. signific a nt v c. ri2.blc in 

an expL,,n2 t i o n o f th e spc1.t i a l pat tern o f home location in 

Ot o r oh2.n3a. 
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CHAPI'E.?.. V 

Pers ons v,:10 '.71S.':. to settle o r c ont inuc octtlc r.: c:~t in t:1.0 

Bo r o~s~ o f ~toroheng~ must ~cowingly or un~n owingly loc~tc 

i ~ one o! t~rcc 3cop~ys ic 2 l 2rc 2s : ~n 2.re~ o f l ow fl o _ · 

2.uropc c n octtlcr-.en t in tb.G t o v;n; 

pl2.in above t ho r::p ;:i.ou.ri: rec o rded f L1ocl icve:1 (Fcbru2.ry, 

1 9 50 ) ; and hill-lnne whi c h provi{cs fl oo~ fre e sites in 

t ~ c n o rthern porti o n o f t ~c borou3~ . T~c present study 

s ~ o~s t~at , i~ zcncral, ~he use o f t~ c sc a r on s by t ~e 

rcsidcntinl ma~2.ser s c f 0toro~a~sc r e flects t ~c ir percept-

i cr:. oi fl ood. ::2 z 2. rd 2.nd their c o:1ficie;:1co in c omE:.t.:.nity 

adjustnc~ts t o t~o h2z~rd . 

The c ho sen c om.'!lunity solution to t!:c tow:1 ' s fl oo d problcrr, 

is an e;~cnsivc fl o od protect i o n schecc baaed o n l a rgc • s c ~k 

cn3incering vor~c . 

att it udes of ro si dc~t i al ~~~2 gers tow~rcis the flood ~2z2.rd 

2.nd t~c f'i c od p:;:-otoc t.'.on mc2.surcs sI·10vrn th2.t ir::;ilcr.:.c:1. tc"·.tion 

of t he scheme h2. s profoundly inf luc:-1ccd ~nP3;cri~l percept -

ion o f flood h a z er~ . All r cspon~ents were sur e t~at 

Otoroha .ig'" would :1a v e been sub j e c t to future f loodi n ,13 i i the 
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pr o tection works h~.d not been undertaken. Knowledge of 

t he existence of stopbanl.::.ing hc".s, however, decr.e.2.sed their 

expecta tion of fut ure flo oding t o t~c extent that no 

respondent wc.s certain t :.:.a t t Le boroueh wou 1 d be £ 1 ooded 

aca in. }fa l:f o:f the man.?.gcrs intcrviem3d posseGscd so 

muc h confidence in the protective me2.sures tl':.at t hey 

comp letely denied the fl o od risI: . ~he ot~cr h~lf , ~lthout: 

satisfied tha t t \ e hc:.zard h2.d b 0en 1·cduccd by thG presence 

oi stopb?.n ldng , \,ere not so c onfident 2. s to completely 

denegate the pos sibility of future flooding. 

~ttitudc w?.s one of uncertni~ty. 

The influence of protection meosures on flood hazard 

perception is much more pr onounc e d in Otorohanga t11c-1n in 

tho towns st u died in America by X2tes (1962). The 

experience in the only other New Ze~land. study site, 

Opot Ed, is i1owever some ,,ha t s imi l 2:r . Table 30 compares 

several c h2rect er istics of t he Otcronanga fl ood situation 

with t l1ose of the towns studied by .... r icksen ( 1 967 b) and 

Kates (196 2). Otoro~2n3a, with eig~t floods i~ the 10 

years prior to 1966, has the third 3rcatest freq~ency of 

floodin g behind D2. :rlington a nd Cpotiki, c.lthough only four 

of these floods inundated homes above fioor level. .f.11 of 

the respondents in Otoroha n3a h ad knowledge of past flooding, 

altl-1ough only 17.9 percent nad ?.c"ual c;cperiencc. 

Nev e rtheless, none of the man~gers interviewed was so 

lecking confidence in stopbc>.nking thc.t they expressed 



TABLE 30 

COMPARISCW OF OTOROHANG.A WITH SITES STUDIED 
BY KATES AND ERICKSEN 

-- Studv Site 
' 

' ! 
'O r:: 0 r. ' 

..... f.l ' r:: 8 "' O c.: ' .... ..... C) C) 0 .... ....c ..... ......... I cG re .,.; 'O c: t: ()) :I: .. r:: •l"I C\l 0 1-1 

Characteristic 
ti.'.) l'Jl 1-1 r,: ~ r:: J. C) l'Jl l'Jl J.t .Y .-t 0 r:: r:: O C\l 1-c O C .-I l'Jl ..... ti.'.) 0 ::£ l'Jl~ 

•l"I O 1-1 .... ()) e ... ..... 0 1-t c:: '+-! r:: 
~ c:: •l"I 

.-t u ;j 'Cl u ,.c: ... (.) ........ 0 ·~ :::: 1-c l'Jl ~ r:: I u.-. c:: ti) 1-t .-t 0.. ~ ~ (:.) iv •l"I >-4 .-1 •1"4 r( j~ CD 0.. r_; 0 (I) ru z q ;::: rz1 0~ c QC/) u z ~ 

-

Floods per t en 

I 
years r4 ,00 5.00 ;c 1 • 90 1 • 20 1 3. 37 0 7 35 1 Rank 1 4 5 6 2 

!il;xpectation of ! 

25 1 I future flooding : 
871 % of respondents 1 00 45 43 1 9 i 1 0 

Rnnk 1 2 r 3 4 
5 I 6 7 

!Knowledge of 
l 

J:E.St f 1 ood i ng : 
" '% of respondents 100 100 91 

I 
93 31 100 100 

Rank 1 :: 1 :: 3 2 4 1= 1= 

i:!;xperience of 
i I i:ast flooding : 

% of respoments 
9~ I 93 73 49 1 2 81 40 

Rank 1 4 5 8 3 6 

Knowledge of 
I 

protective works: 
~ of respondents I 92 

1 ~ I 82 60 56 100 80 

I 
ank I 2 3 5 ! 6j 1 = 4 

I ! - ---
\.. ~: x Flood frequency d ~t~ wns unavailable for El 

Cerrito-Richmond. 

1 43. 

--
're, 

l'\1 r:: 
tll) Cii 
c:: .-t 
re C\l 

.g ~ 
1-1 
0 ~ 

..... (l) 

oz 

8.00 
3 

0 
8 

100 
1 = 

10 
7 

100 
1 = 

Source: Ad~pted from R. W. Kates, Hazard e nd Choice 
~C..£P.tioll.JE Flood Pl~i_p1'i.:m~.!11e!1.J., 1962, 82 
and 87 : N.J. Ericksen, Perception ~nd Adoption 
of Altcrnat ive Measures for Reduci~od 
l:5amafies in Opotiki, 1967, b""2'°"an2C-Zo4 (Otoroha nga 
data addition~l J. 



c er t ~inty as to the future occurrenc e of flooding in 

Ot oroh E1. n:;a . ::vcn ~:F2. L dns Glen , c. tovm ,;111. ic l h a. s had only 

one f looc~ experienc e in 35 yc2.rs, r2.nl~s highe r 1n rn2.n2.gcr ial 

expecta.tion of futu z-e flood i ng with 10 percent of lllc.nc\gers 

being c c:daL_ tb.2.t flooclin 3 would o cc ur ,.gain . The 

sit u c: tion L1 Ct orolrn n ga hns r:mcl,. in c omr..1on i,it :-i that in 

Cp o t i!: i, c. lt h o~g:·: . . .::ric~: scn I s res p on dents Led muc h grca t er 

experienc e of floodin g tlrnn those i::.. C' toroh2.,-i3a . It sh ould 

b e rerr_cmbercd , h owever , t h at 2.lti.: u.:;:.1 only 17 . 9 perc ent of 

t h os e i n tervi e ·,,c d i :c., Cto roh2.ngr·. exper i enced t h e r.iajor f loco 

of February , 1958, 50.9 percent were livine either in the 

borough or t h e surro~~d ins district ~t the time end doubt-

less S c .H the dis2cstrmi:::; c onscq\!ouc es of this flood. In 

explaining t he d iff e r ences b e twee n the £mcri c an and New 

Zealand r esults it is p e rtinent to note t h e differ enc es in 

cornmuni t y z,6justmen t s to the h;;:;. z2.rd . Both Ot orohane 2 and 

Opot i ki hav e co;npl c te stopb2.nl: protection, c :1annel c lc2. r e,nc e , 

8nd c hennel di versions . I: one of t he Ame:;:- i c nn s t ud y s i t es , 

ho..-;evcr, hc:.s such l 2.rge -sc2.le flood control works. 

Darlington h 2 s a wctcrshed pr otec tion project; i~uro:..·a , a 

flood channel ; ~l Cerr ito - Ri chmond , some c hanne l cl ea r ance ; 

1£ Fol lette , s ome: c ha n nel cl earanc e , but not on a coITu.iuaity 

sc2lc; Desor t Hot Sprin3s, no rre a sures taken; c.:nd ··1c:, tkins 

Glen, ~n ina dcque te overflow ch a nne l . The lon rank ing of 

Ctorohanca 2.nd C·potiki in expe ct ation o f f uture floodiag may 

t hus be o.t t 1..·i bt1. t ed to t:_c e::dstence of the large-sc ,. lc 



protective works . 

sites v1er e t h e only one s v1!le1·c. z.11 ,:,.-.,g..pondcnt& b.2.d .some 

knowledee -Of the ·,,o:ck.s 'Unel~.akau to pTotect the .respective 

t ow::is. 

7.'he Ot o roha11.32. 2.00 Opo"l: iI.-~i studies s h o·-, other dif .ferences 

wib_ the findin3s of. Ame rico.n rese 2. :i:- c ~: . Bot h Burton 

(1961 a ) a nd Roder (1 961) v,ere u:1.2.ol c to discern c>. rel2.tion-

s _ip between levels of lmo,;:,led3e of flood protecti on ,-JOrl::.s 

a.nd e::;:::pe ct 8tion of future floodin;:; . ln ( 'potLd , howev er, 

iioo d protcc tio1- mc2.surcs clec:rce ses r.,2.na3erial e;:p ect2.t ion 

of fut1.1;:c flood inc; , 2. :1.d henc e ir:creases confiden ce !n the 

protcct0d 2.rc2. 2. s a plc1.ce for hur_,2. :.,. occupanc~. ' . l ..... c 
- •• ~ .l ,::, 

re l2. tion.ship is evc:1. more mc.rl·ccl in C·toro: 2.nca. v1h c 1.·e such 

knov,led g e ~~ ~.s not only Qecrc2. sec. ~- 2c z :::crd per c eption , but , 

in the c e so of half the respondents , h a s conpletely 

elimina.toc1 t h eir e:;:pectation ox f;:.hu·e fioodi:1.~. 

pronounced result in Ctorohanga nay well be a cc oun~ed for 

by t ~ e f a ct that i~ Cpotiki t~e protectivo struct~res we r e 

little more thcHl t -..-,o yec1.rs old -;;he:1 .':;r:i. c ~scn (19 67 b) n:ede 

bis survey and this ma y have been insu fficient time for 

confiden c e to have been restored to many of the people 

liv ing ~ithin t he area flooded in t2e p 2o t. In Otoro2 a nga, 

hov7ever , :iear l y five ye a rs ! .. 2d e l a ps e d since t :1e officia l 

openinc; oi the pr o tection sc21eme in l-ic>. rc :.1 , 196 ~ nnd it is 

tod2.y apparent that c onside1·ablc confidence has been restored 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 
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in the a::.:-eo inund ntcd by flood w2.t c::.:- s i:;:i the p2.st. 

The stucii<:.s of Bu1· ton (1961 2. ), 1·~2. tes (19 62 ) ~nd v"lhitc 

(1964 c:. ) s hm·, t hat the t ype of p as t flood e~:pcrienc e is a 

signi f ic e nt f~c t ar inm~n~ger iel percepti on of ha zard. 

Both Ctoroh2.nca c,nd Cpotiki hav e s t(. ff c::.:-Gd scvGrG fl ooding 

in t he p2.st. In potiki, however, Cr ic ~ sen (1967 b) found 

t ha t e..lthougJ::. G0.7 pe r c ent of respondents b.c.d ey::peric;ic cd 

n t lc~at one flood, Llan23er i 2.l expect a ti on o f f u ture 

flooding did not cor r espond c losely to eit bc r 2. ctu~ l 

experience or knowlcdc c of pnst f loading . 

result s s uppor t this. It wouicl s een: , the1·c f o1·c , that tl-1e 

pr cso~c e of l a rge - sc ~ l e prot e c tive ~arks o verriecs the 

si gnifi c 2.nce of kn o,.i l eci3e c-.~d cxp crier.ce of p 2.st f l oodi ng 

in h2. z2.rd perception . 

L n L.1cr ic 2.n findi.:.g that t he CtoroL2.ng2. st u dy d o cs support 

is t ;,. e conc h~si on of Burton (1961 a ) z,.r.d jloder (1961 ) t hc.t 

there is no assoc i~ti n -~toeen at titudes tow~r ds future 

f ooding nnd soci o - c conon ic cl as s. 

3ince the c h oic e of ec cneincerine sol u t ion to Otor oh~n3n 's 

fl ood problem has decre 2 sed rn2ncgerial ~warenesg of t he 

ha zard, it w2s h~ rd ly s urpr isin g to find t ~2 t the range o f 

alternative adjustoe~ts perc ei v ed ~nd a dop t ed is a very 

nt. IT O W O~"lC . .. he re s ponse to hazard. of 2 typic2.l m2.m 1e;e r 

resident on t he l ow flood plain is il lustr2ted in Figure 19. 

This is ~. :;.1. c,d. '"'p tet ion of the decisim-i r.1dd n3 model c~cveloped 
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c,-~-==-c- __.......,. ,.......,.,. 

P e rception by 1-lc.nnger of: 

Flood Tech- Economic cpatial .Pt-act ic 2.. l 

hazard nol- Effie- link- Choic e 
ogy i ency age 

--=-=--~~~ --- mm, .. . _. ....... 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

0 0 

1 

0 

0 

0 

0 

0 

0 

0 

O Not perceived 

1 

0 

0 

0 

0 

0 

0 

1 

0 

0 

0 

0 

0 

0 

Not_2: l nsurn nce is not included as o n adjustment since in Now 
Zeal a nd flooding is 2. contingency covered under compre­
hensive hous eowner /householdcr ~olicics and therefore 
is not likely to be t aken out priIDD.rily to reduce the 
possibility of flood loss. 

Fi~re 1.2· Choic e of Ldjustment to Fl oods by a Typical 
M0nager Residen t on the Lo~ Fl oo d Pl a in of 
Otorohanga. Source: Ad a pted from GoF. Wh ite, 
Choic e of Adjustment to Floods, 1964a , 9. 
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by ·1thite ( 1961 c. , 196~ 2.) 2.:.y' out lined in Ch.E\pte r I 

( F i gure 2) • The residenti~l man~rer is ~u~re that _e c ould 

e f fe c t s t rt1. c tu:..· 2.l alterations ( e . g . rc:ioe i, ousc 2bove k nown 

floo a lev el) or t ~kc eme r genc y a c tio~ ( e . g . clevote 

p o s s css i o~s) to reduce t~e possibility oi flood losses . 

How" v e r , ~e has p lc c cd s· c h gre~t ! ~i t h in the flood 

pr o tection me2 . .sures 2.dopted by the c omr,:unity th2 t he h£.s 

remov Gd the '.:i::..·ec.t of .f looas fror .. :;1.is mind 2.nd t h erefor e 

secs no aced for e i t:;e·· indi vi du2.l or c:.dditio::1al c ornrnunity 

z-. c tions ( c . e . regy et ion o:f 1.:-.r-d ·.1se , 2.nG wc.tors:1. ed r.'.c'.na3e­

ment ) t o f,:r t Lcr r cdl:.c e t :1c poss ibi lity of. ilood d2.m2, 3e . 

Ee 1s s o c o::.:'.:~.dent L .. c.t b.c do~:.Ie s L1e possibi l ity of hc:.ving 

to bc 2.r a loss . Tu~thcrmo~c , ~e ia ua~u~re t~a t he m: gh t 

D2.mc'.ge Corrn::ission sl 1:.ld he ever sl'..f::cr losses due to 

floodi :2.:::.; . T~ou :h he rcoains on t he low flood pl a in 

bec ~u se of ? 2ri ous socio - e co~ornic cons tr2.ints , he gould not , 

gi v en 2. free ch oic e for reloc .:: tio2 , c~oose to li v e on cithcr 

t he h i 3l_ f_oo d plnL-L or t~c noTthern hill - L,nd f o r :re2. s ons 

tlat inclucc csc ~ping t he possibility of bcin3 f l ooded . 

Alt hou 2h t h G non -2.doption o ! d i ~e ct individuel ad just ment s 

( e . 3 . flood p:rooii~'13 , 2.nc1 struc t1..11· ,d c :-.;.c'.::18e ) 1s c h 2.r2.ct e ri st-

1c of m~negcrs resident on the log flood p l ain , clscw~cre 

1u t ::..e o orouc2- r:12.ny r.12.n.:-.:;ers ( 42. . 1 pe1· c e1:.t of t :'l os G iute:: ­

v iev,ed 0:1 the 1iel1 f lood plc?1in c.nd northc:;rn hill - 12. n c" ) 

hnv e o.d.justed to t h e hct z2.rd by l oc .:: tL1.g their l:. omes in c:.n 
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a rea v~·hcrc t ~1ey fee l t ~1.or c is no c~1-eer of.. fl ooding . Tl:.0 

evidence su 3;3est s t ::u·. t m2.ri2.r;:crfr. l pc:a.· c cption of flood hc:. zm:d 

has b ee ;::. a sig::iifi c c. ;.1.t i::1flucnc c o:'l t:1e s pt.tia l :92.ttex n of 

ho=c l ocati on in Ctoro~a~ s a , 

ThG per c ep t ion r,.nd c !co ice of 2.djust r.1ent by 2. t ypi c 2.l m2.;.1c"1gcr 

rcside~t o~ t h o nort~ern hi ll- ln~d is il lust r a t ed i n Fi 3urc 

20 . Althoush rc ~son2. bly confid0nt t tot t he flood prot e ct ­

ion ~~rsures h2. v c red u c e d t he flooci haza~d , t he man~3e r is 

;:iot so c or:fidc:1.t thc,t h e complet ely reje c t s tl':.e possibility 

of the stopban~s being o v er - topped or br e a c ~ ed . E is c .;:.oi c e 

of b orne loc ation is t here for e hi s form of lndlviriual adj ~ at-

mcnt t o t he ~-nzc.rd. :-=<1 v ing loc :,tcd in 2. f'ooci f r ee a re". 

he is n2.tur?.lly n o t c onc erned ,,ith ot!,. er fo:i:'r;1s of indiv i duc.1 

adjust~ent s~c 2 a s emergenc y 2. ct ion , st ructural a l te rations 

~nd loss bc?rinG . 

Yn).i l c .flood protec tion s c ncmcs, li::c tln,t izi vtorohang;;, .• 

cay s ~ cc ec d in wha t t hey a r c dcs i3ned to d o , t bey do no t 

c omple t e l y r emove t he fl o od ris1, :from a n or. ec. • . l t is 

pcrtiz1er:.t to :1.otc t 2_e st c. tcr,~cnt o f Cr2,L: (1970, 6 4 ): 

· Fl ood c ontro l worl-s provide protection fron floods of a 

cc r ta 1~ range of magnitude , uhich sel do~ , ! fe v e r, 

inc ludes t ~c ... c 2 tastrophic, rnaxirnun poss ible f l ood~ 

Tr:uo, while sud: inst2.llc:.tions encour 2.3e incrcc sed 

o cc upanc c of fioocl p lc~i.ns c,nd i nduc e reL,"'..;~c-. ti on o f 

cmcrge21c y pr e p2.r2.tions. t he p;;ot e c t ivc worl~s do not 

• 



1 50. 

,- ~----~-
Perception by !'/1?.nagcr of: 

-· 

J.djustmcnt 
Theoret- Flood Tech- ·.frcncmic Spatial Pr2.ctica 1 
ical :i--Jaz?.rd ll (; 1- . cf l ic.- link- Choice 
Choice ogy icn_cy age 

-~~~ ~---~ ~~---= "' -~-~~~~~-~-

Flood protect-
ion v,orks 1 1 1 1 ·1 1 

Loe ate home 
m,ay from 
perceived 
h?.zc?.rd z one 1 1 1 1 1 1 

~mer g ency 
net ion 0 0 0 0 0 0 

Structur2.l 
c'. l t c rn t i on:J 0 0 0 0 0 0 

Los :J bc2.1·in3 0 0 0 0 0 0 

Pub 1 ic :::.-cdi f 0 0 0 0 0 0 

Rcgul ,. t ion o{ 

l a nd use 0 0 0 0 0 0 

Y! 2. t er shed 

_m?.~~ee~~~~ 
0 0 0 0 0 0 

, 
T::::t::::r~~ -:c-----.....-=:-..:.o=-;;a=-a.~--r::-z-~- -=:a......c:::.-=-~~- -==--

O Not pc re c i vcd 

'----~--=--,·---~~=~~~--~=~~-~c~.~_:~ ~~~ ~~ -~-~~ ~~=·~~ 
.[_i,,R._urc 2Q. Ch o ic e of AdjustmGnt t o F l oods by a Typic al 

r.Ic:.nagcr Resident on th - Hoi'thcrn · il l-l and 

of Otorohnngn. 

So':!!.££: Adapted from G.F. Wh it c, 

Choice ~L.Adjust_ment to Flo~, 

1964 a , 9. 
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off er sccm:ity fro m Cc'\t2.strop}lic .floods . 

Despite tl:e fr.ct the.t c, ha.z2.1~c1 , iD'.p::ysic c:.l tc:rms , still 

e~:ists , t he i rr:pl ementation of L1.c flood protec tior1. s c heme 

in Otoro~~~3a h~s enc oaragcd confi~encc in tho protect ed 

arce as~ pla c e for ~um2n occ upe~c c . Suc b c onfidenc e is 

in tu r n disc our23in3 ca~agers from moving off t h e flood 

pl~in ~nd proco ting fu_thcr development of the ha z~rd zone. 

occc,:r then t r:c losn0s arc li:.-ely to be conside::r2bly increased. 

I f tl1is c~oGs tran spire, t he D.ajo r ity of flooc~ plain mc.:n2.3ei:-s 

uill ha ve to rely on emergency a ctions, whi c ~ they ~e v e not 

prcp2rcd for, or c o~pcnsation ob t2ine~ througi their 

comprche3si v e houscowner or house~old c r insur~nc e policies 

or t~roug~ the 5 t orfu ~~d Flood Dis ~stcr Fund of the 

}Ic.v in3 run its cour se of intcrvic-..-rn, .. ~12.lysis oi d2.t c. , 

2.nd L1.t ..::: 1·prctation. of t l-:. e i i::1dir::2s , it is p crtir1Gnt to 

str.:. tG e;qJ~~.citly -,il1crc tho cor:tribt.: tion o:Z the p~c·esen t 

s t udy lies . 1::-i. Ch2 ptcr I ( pagG 14) 2. n~tural hezard 

t he idee that nctur~l he zards s~o~ld ~e viewed in a hum~~ 

ecolo2 ic~l per s pe c ti v e , 

h2 s pcrst:.L\s ivcly c.r·gucd, 2. soc iety ' s m:-,.:,.1.c:>.gcr::cnt of r~ tu ral 

resourc es s~~cl1 as 2. flood plcdn C<';n oniy be fu lly u:.clers-ood 

by treati,:13 c1ll h,.divicu2-}.s ns ::-~2turD. l r Gsource ma.nc.3crs 
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occupyi ng certai n environmentally relevcnt positions 

withi~ t he social structure end by investigatin g the 

i n fl uence of their environmental depo siti ons upon policy 

and action regarding na tura l resour ces (Crai~, 1970, 46). 

This approc.c h imp 1 i es t ak i ng c:. cc oun t of human behaviour 

c:. nd, i n pclrticular, individual decisi or: making . It is, 

theref ore , of consider able signific~nce to the geographer, 

since man and t he results of his work ere distributed 

a ccording to t h e decisions m2.n n:ic.,kcs in his capa city as a 

natur ~ l resour c e manager . Th e spati a l distribution of 

any p2. rt icu 1 en· phcnomcn2. ref 1 ec t iag man 1 s use of net urc. l 

resourc e s is th e aggreg0te result of all the i n dividual 

decisions made by managers with rceard t o r esource us e . 

In Gndea vouring to explain and int e rpret Bp2.ti al pc>. tterns 

of resource use 3cographers should, of nec essity , c onBider 

individual dGcisi on rnz.lcin3. Th is hns b een the 2.pproa.c '1 

of the Ot orohE\ngt?. study. Ind ividu2. l hou sGholders in t h e 

borouglc were t dcen to be ironagcrs o f r e sident i a 1 p ropcrt ics 

either on the ~a ipe flood plain or the hill -l and in the 

northern p ortion of the to~n. The purpose of the present 

resenrc ~- , c'.S out lined i n the oponin3 chapter , w~s therefore 

to: 

a) Establish h~, residcnti~l mane.ears perceive and 

interpret the fl ood h~zard in li sh t of t he existence 

of the fl ood protection schom:J. 
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b) Det e rmin e wh2. t h2.v c b oon t ho c o nso qucncos of this 

perception in terms o f t heir decision making ~ ith 

r ega rd to c hoi c e of ad justment t o h2. za.rd , including 

t hose d e cisions re l a ting t o c ho ice of homo l o c a ti on , 

The emp~asis of the study hes t h us been on two aspects of 

the na turr.l ha zard research parndi,gm, n 2.me ly those which 

seek t o : 

) r•t ' • • e u ~ay no~ men perceive a nd cct io<1.tc t he o ccurr enc e 

ol th c h2. z ,.rd . 

b) Describe the process of adoption of damage-reducing 

ad just rcnts i n thei r s o ci al c o nte~t ( Ka t es , 1970, 2). 

Tho fl ood :12. z ord i n Otorohanca hcd c ,.used c onc ern from 

time to t ime for 1712.ny yc2rs , but it required the dis?.strous 

fl ood o f FebruE'.14 y, 1950, t o t rie;ger 2.ction t o b\:.:Ucr t he 

hermful e ff ect s of tho hazarc . F ol lo~ing the heevy 

l os s es d ur ing this fl ood the c all uas f o r s occ for~ of 

protection, This ,-;2s p rovided by the c omrnunity end t he 

Government t h r ou gh t ho 2.gcnc y o:i the Yla i ka t o Vn l l e y 

... uthor ity . The c hoic e of a ct ion ~es in lina uith t ho 

pr e v c.i l ing Governr.:ient 2.nd pub lic c>.ppr oac h t o fl ood problems, 

and r esulted i:n <'-n cxpcn.sivo fl ood protecti on scheme . 

It is pc:;:ti~.ent to 2.sk how e fficient t h is forr,1 o f 

ndjustment hns b een . 

The Oi: oro_.cnga findings c 1 car 1 y ind ic 2. t 0 tho. t ,;;here the 

c omnu ni ty as o. w~olc c>.djusts t oe ha z c:rd t hrou gh meesurea 

easi ly recognisable by its individua l memb e rs, and which 
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r equire a mi~imum of e f f o r t on their pnr t, then t he p r esenc e 

o f these mensurcs pr o f o undly influenc es the perc ep t ion 2.nd 

r e s pons es of mc.i"lc'.Sers v,ho s e cstc1bl i shr.1cnts 2. r e l o c .:: ted in 

t he nro2. of risk . I n the fa c e of fl ood h,.z2.rd. , indi vi duc>. l 

raan2.gers pre f e r to rely on pub l i c a ct ions suc l1 c\S st op ­

b c". nk i n13 2-nd insu r an c e re l ie f r r1thcr t han expend t ir.1c nnd 

mo ney on altcrn~ti v c individu2. l nc 2. surcs for reduc in g 

f l ood losses . TL i s i s o n l y hm:12.n , hovwv c:r. , and i t is ·we l l 

t o rcmeQber th2. t floodin 3 is on ly o ne of meny problcos that 

c o n c ern f lood p l 2.i n occ up ~nts in t h eir daily lives . They 

a. r e , therefore , on l y t o o ,,ill i ne; t o se c the responsibilities 

of f l ood l o s s reduc tion p2.ss t o publi c a3cnc ics sue ~ as 

Rcgion2.l -,{.?1 tcr BoLl rcls (f o rr::ierly C21t c hmcD. t Boc'.rds ) c.nd t he 

Zr.r t hqu2.ke 2. nd Vfr. r D2.r:w.ge CoG1t,1i ss i o n . The Ot o r oh2. n g c'\ 

exp erienc e , 1 ikc thc>. t of Op o t L:.i (:::;r icl~sen , 1 9 6 7 b ), 

s uggests that the imp l erncn t ?. t i on o f frrgc - s c 2. l e f lood 

pr o t e ct i o n s c hemes m2.y n o t 2.lw~ys prov ide the oo s t 

e f fi ci en t meana o f ad j us t ment sinc e t he pre s en c e of auc h 

a s c heme dc c rc~scs the ran8e o f a ltern2.ti v e 2.d j us t raents 

p e rc ei v e d ~nd ~dopt ed , and i nc re~ses occ up2. nc c of t he 

i 1 ood p le>. i n . This p o int may be exp2.nded ~ ithin t he 

c o nt ext o :[ i~ cw Zc2. l u nd I s i 1 ood pr o bl ems, b ea ring in mi nd 

t ha t t he pre sent study h~s provi ded eop i ri c al evi denc e a s 

t o the dccre2. se in percepti o n Gnd respo nse t o fl ood hazard 

r e s u l tin3 f rom t he adop ti on o f p ro t e ctive mea s ures . This 

is si gnific a nt sinc e t h e na t ion c: l p o licy o n fl ood d c'.i7lagc 
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reducti on appc8rs t o rely up c n c 0rtc1.in types of c ommunity 

and nc1.tion~l ndjustmcnts t o the hozc1.rd rather than on 

mc~sures t ~ken by the individuc1.l. The cmphc'.sis is almost 

exclusively upon fl ood contr o l c>. nd ?.b2.ter,,cnt c'.nd Vc.ri o us 

f orws of public relief end insur~ncc (Fi gure 3). 

policy is not only narrow in r 2ngc, but it shifts a l u rgc 

shc\re of the burden of fl ood dc1.c~ge reducti on fr oo the 

individual, c1. nc1 often t he l o c2l c ornr;:.unity , t o the nation 

as c.1 wh o le. In this nmnncr the nc1.t i on mc'.y we ll be 

subsidising the occupa ncc o f h2z2.rdous zones, n r, as 

Craik (1970, 65) c.ptly puts it, 'part o f t he rent p c1 id t o 

noturc for th e cccupa ncB o f fl ood plains is shnrcd nc1.ti on-

wide .' F o r e xampl e , fl £1 :)o d pro tecti on scher:1e is p a id f o r 

no t only by the ratepayers o f the c ornrnunity protected, but 

c1. lso by the taxpayers o f the n2.ti on . However, the cost 

to the taxpayer ma y prove gre~ter than c1.nti cip a ted for 

although the probability of a n over -toppin3 o r an engineer­

ing f ai lure may be very low for a given site, the ch2nces 

of such occurrences nationwide 2re less reessuring. The 

taxpeycr a lso foots the bill for flood relief, yet such 

relief is typically provided for the reoccupance of the 

flood plain. T~is does not climin~te the possibility of 

losses recurring so the taxpayer may have to provide relief 

Th e Ot orohanga 2.nd Opot iki experience would suggest 

that those planning the i1.t i 1 i sat ion of flood plain re sources 

in New Zealand should consider a broader and more flexible 
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c1.pproacb so t .l:-za. t in a dd it ion to conventionc.l enginee rine 

works, t h oug h t is given to t he a doption of othe r alternative 

a djustments suc h es zoning ordinanc e s, building codes, the 

r e gulation of sub-division, urban renewal, a rrl structural 

changes to bui lding s (Eri c ksen , 1970, 1971; 1,.urphy , 195£). 

V{herever p ossible, th e r egul a tion of l a nd use and develop­

ment on flood plains would help ensure tha t furthe r 

increase s i n the potentie l f or f iood l oss do cs not occur. 

In the long run t h is would probc1.bly l ec.d to l e sc costly 

c'. nd mor e e ffici ent uses of urban flood p l a ins in p2.r t i c u l a r. 

~ mor o e ffici e nt po licy of flood loss reduction wi ll a lso 

r e quir e an e duc c>.tion programme whi ch will encournge pri v n te 

individua l s to consi der the risks of flood plain occup c.nc e 

c.ncl to t 2.ke app ropr in t e mcn sures t o curb flood lo sses . 

Such a pro gramme may entcdl th e periodic diss01:1 i na tion of 

ma t eria l on t he n a ture of th e h0z2rd c1.nd possib l e a djust-

men t s to it. 1 It will r equire , howe v er , mor e hydro log ic al 

d a t e. r e l 2.t i n8 to fl ood magn itudes , fr equenci es and 

distributions , ~nd more c o - ord i nat i on i n the a ctivities 

of the w2.tcr exp0r t, town pl anner and v a rious c entr a l and 

loc ~ l gov e r n ment aecnci c s. 

It is nopcd t ~~ t the present study may contribute to 

plc\nning f o r a b e tt er p o licy of fl ood loss reduction th~n 

exis t s i n Nev; 2-cc.'l.l&"l d e1 t presen t. Before such a po licy 

c a n e v o lve , however , pl 2.nn e rs will re quir e mo re cmpiri c c\ l 

evidence n l ong the lines of th e p res en t g o rk e nd thct in 
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Opot iki ( Z.ri c k s en , 1967 b). There is a need for studi e s 

to b e ffic',dc of mclnagcr ial perc ep ti on cc nd respons e in are2. s 

u ith v a rying de grees o f h a zard nnd prot e cti on . I n under ­

t a kin g such research it is well t o reme mber th2. t the human 

occup a nce o f ha z a rdou s reg i o ns s hou ld b e vi ewe d in c\n 

c c o l oei c al perspec ti ve. Only by investiga ting the social, 

ps ych o l o g ic2l , techno l og ic a l a nd p o litic a l proc esses 

invo lve d in the man-l and sys t em in ~r e~ s o f naturQl r isk 

c an t he like ly c onsequenc e s o f s o ci Ql p o lici es for 

a djustmen t t o ha z a rd b e a d equate ly an ticipa t ed . 



NOTES 

1 The use of the word ' manager' throughout this 

study follows the terminology developed by 

Wh i t e ( 1 9 61 a , 2 5 ) • 1~nagers e re the 

individua ls , groups , c orporations or government 

agenci es who 1 2.ct a.s 2. unit in the management 

An establishment is 

defined as a single residenc e or organisa ti onal 

1 58. 

unit that h~s 1 a distinct usage of area .' 

a city dweller is the manager of~ city 

Thus, 

residence whi ch is the establishment ; the Ne:m 

Zealand Forest Service is the manager of a State 

For es t; and a :run.holder is the manager o f a high 

country sheep stction . 

2 The significance of tho 'beha vi o ural env ironment' 

in geographi c research was first stressed b y 

Kirk (1951; 1963). 

Cha J?.J..9...L..!l 

1 Provisional figure from the census taken on March 

23, 1971 ( Wc1.ikato TimGs, April 29, 1971, page 1). 

--------- ---------------' 
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2 Zstimatc by J. Hunter Young, Ch i ef Soil Cons e rv­

c.ti onist , \u:dknto Va ll ey Authority (King Country 

Chroni cl e , July 26, 1968 ) . 

91.apt SE. 111 

1 The pr ovisions of the T rn;m c1nd Country Plc.nnins 

Act 19 53 that allow suit a ble c ontrols o f l and use 

t o be introduced in fl ood-pr one areas e.rc 

discussed by Cri c kscn (1970, 4-6). 

2 Fi ~urcs for Mar c h 31, 1960 from Wa ika t o Valley 

f.uthority (1960, Tcc1.ble II); f o r lvio. rch 31, 1970 

fr om a letter t o the ~uthor fr om B.1. Rinch, 

T own Cl erk , Borou gh o f Otorohanga (Fcbr uc1.ry 24, 

1971). 

3 P ersonal c ommunicc:,.ti o n wi t h c. -1;i . L overidge, 

3enior En3incer , D. N. Mudd, Design Engineer, and 

G.T. Ridall, Hydr o logist, -;'faikato Velley 

i. u t ho r i t y . 

Cha _pJ2.L_ _ __!_Y 

1 Otoroh~ nga 1 s Civil Def enc e organisation was the 

first such o rganis a ti on o ffici a lly approved under 

the Civil Defenc e 11ct 1962. 

2 A scheme for the clearance o f tho Va ipa River 

a l ong its entire l eng t h has b een prop o sed by t he 

\:/eilQ'\to Valley i~uthor ity and the c oun ty c ouncils 

in the a rea arc currently trying t o agree bn a 
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cost-shar ing bas is for t he e stim2.ted $1 5 ,000 tha t 

will be r equir e d a nnua ll y for possibly the next 

12 yea rs if the sche me is to be imp l eme nted 

(Y.'a ik~ to Times, /.pril 21 c.nd 26, 1971). 

3 Estim2.te by J. Hun te r Young , Ch i e f Soil 

Conservation i st, \t8. ik 21 t o Vc. ll e y f.uthority 

(Ki n g Co unt r y Chroni cl e , Ju ly 26, 1968 ). 

4 L concise outline of t he forms o f insura nc e 

op e ;.1 to fl ood p l c.ii-1. occupcmts i n New Zerd a nd 

i s sivcn b y ;.;;ric k. s en (1971, 2 5 -27). 

Ch~~L-Y 

1 Cyp r o 2.ndPc t crs on (1969) hav e discussed t he 

poss i biliti e s of p roviding t e ch nic a l servic e s 

to ur b~n fl ood p l a i n ma na ger s in the Unit e d 

St a t e s. 
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APPENDIX A (I) 

INTERVIEW SCHEDULE FOR RESPONDENTS 

RESIDENT ON LOW FLOOD PLAIN 

Sample Number • •.•••.••.••••• Date • •••.•••••••.•••• 

Addrcs~ ..................... ...................•. 

A. DETAILS OF RESIDENCE 

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

2) How many years have you lived in 
this house? •••..•..•..•.••••• ( ) years 
So you first came to live in 
this house in the year? ••.••• (19 ) 

3) How old is your present house?( ) years 

4) Do you own or rent this house?( ) own ( )rent 

5) Where did you live before 
taking up residence in this 
house? ••••.••..••••.••••••••• ( ) elsewhere in 

6) For those who have breviously 
lived elsewhere in torohanga 
(a) Where was your previous 

home in Otorohanga_? 

the borough 
( ) in the country 

near Otorohanga 
( . . . . . . . . . . . . . ) 

() elsewhere in 
New Zealand 
( . . . . . . . . . . . . . ) 

Street ••••••• ; •••• 
Map Ref ••••••••••• 
( 19 ) to ( 19 ) 



(b) 

(c) 

Can you point it out on 
this map? 
During which years did 
you live in your old 
house? 
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Street . ............ . 
Map Ref •.•••. (19 ) 
to ( 19 ) 

B. 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 
disadvantages to living 
in Otorohanga? Rank in 
order of importance. 

( ) 

( ) 

( ) 

( ) 

( ) 

~ ~ 
( ) 
( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 

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 
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C. EXPERIENCE AND KNOWLEDGE OF PAST FLOODING 

For those resident in Otorohanga 
in February, 1958 and earlier 
1) Have you experienced a flood 

while living in this hous e? ( ) Yes ( ) No 

2) If so, how many floods have 
there been inside this house 
or on this s ection sinc e you 
have been here? .•.•.••.•••.. 

,) For relocat ees within Otoro­
hanga 
Did you experience flooding 
in your previous home/sin 
Otorohanga? .•.•..•••...• , ••• 

4) In which years did the flood~ 
that you have actually 
exp erienced 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 town? ................... . 
In which years did these 
floods occur? Were these 
major or minor floods? 

6) For those .aware of minor 
flooding 

Experienc ed( ) 
floods in pre.sBnt 
home . 

Experienced ( ) 
floods in previous 
house. 

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

No ( ) Yes ( ) 
Major floods 
( ) 1907 

( )1,58 

Minor floods (19 
(19 ) (19 ) 

) 

() Can't name years 

(a) How frequent has minor 
flooding been in the past?( ••.••••..•••• , •••• ) 

(b) Which parts of the town 
were affected 4uring 
minor floods?, •••••••• 

7) For those who have experi­
enced a major flood 

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 



(a) How high did flood waters ( ) 
rise on your section 
during the last major 
flood you exp€rienced? ( ) 

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

For those who have taken U£ 
residence in Otorohanga since 
1958 

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 ($1 - $49) 
Moderate ($50 - $199) 
Heavy ($200 or above) 

1) Have you ever heard of 
floods occurring in 
Otorohanga before you 
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 ha~ 

minor flooding been 
in the past? •........... 

(b) Which parts of the town 
were affected during 
minor floods? ......•..•. 

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

Minor floods 
(19 ) (19 ) (19 ) 

( . . . . . . . . . . . . . . . . . . . ) 

. . . . . . . . . . . . . . . . . . . ) 
D. KNOWLEDGE OF FLOOD PROTECTION SCHEME 

1) Do you know of anything 
that has been done to help 
protect Otorohanga from 
flooding? ................• ( ) Yes ( ) No 



,~) Can you describe what sort of 
flood protection measures 
have been taken? ...........•• 

( ) 
( ) 

( ) 

f ~ 
( ) 

( ) 

Stop banking 
Channel 
diversion 
Channel 
improvements 
(e.g.willow 
clearing) 
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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 

.\.uthori ty 
4) Where did the money come from 

to pay for this scheme ••.....•. ( ) National Roads 
Board 

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

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

6) For those who answer '100 year 
flood' 
What does this mean? .•......•• 

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

( ) 

( ) 

( ) 

New Zealand Ra~l­
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 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 
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8) Did you see the information 
booklet put out for the official 
opening of the scheme in March, 
1966? ........•••...•••.••••..••• ( ) 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 () From all floods 

think the flood control scheme regardless of 
gives Otorohanga? size (i.e. Otoro­

hanga will never 
be flooded again) 

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 experi­
enced before the scheme was 
completed? 

( ) From most floods 
but not sure 
about all 
(i.e.Otorohanga 
might possiblJ be 
flooded again) 

( ) Otorohanga will be 

( ) 
( ) 

( ) 

( ) 

flooded again 

No future floodn 
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 
Apart from the protection ( ) No 
scheme is there any other 
reason why you think Otorohanga( ) 
will not be flooded again? 

4) For those who think Otorohanga 
will be, or might possibly be, 
flooded again 
Why do you think that Otoro- () 
hanga could be flooded again? 

( ) 

Yes ( ••.••••••••• . . . . . . . . . . . . . . . . ) 

Floods will occur 
regardless of what 
man does 
'Design flood' 
suspect 



( ) 

( ) 

( ) 

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) 

( ) 

( ) 

( ) 

( ) 

( ) 

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

( ) 

( ) 
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Insufficient 
protective 
measures taken 
Existing measures 
ineffective (e.g. 
stopbanks not 
strong/high enough) 
Other 
( . . . . . . . . . . . . . . . . . ) 
Nofurther measures 
required 
Higher/stronger 
stop banks 
Further channel 
clearing and 
straightening 
Regulation of land 
use 
Watershed manage­
ment 
Other 

• • • • • • • • • • • • 4 • • • ) 

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

7) If there was no flood protection 
scheme do you think Otorohanga 
would have be en flooded again at 
some time in the future? ( ) Yes () No 
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8) If there was no protection scheme 
what do you think the spread of 
flood water would b e in the 
event of the l~rgest 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 
attitude) ever have a flood on this 

s ection or inside this house( ) 
in the future? 

No (i.e. optimistic 
attitude) 

Uncertain 

2) Have you done anything to 
reduce the possibility of 
loss due to flood damage 
to your home? 
If so: 
(a) 1\1hat measures have you 

taken? 

( ) 

( ) Yes ( ) No 

( ) House ard possessions 
covered 3.gainst 
flood damage by 
insurance. 

() Had new house built 
above, or old house 
rais e d above, known 
flood level 

( ) Installe d flood 
proofing measures to 
keep water out of 
house 

() St~nd by preparations 
(e.g. stocked 
materials to fight 
flood) 

( ) Other 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

(b) Does this make you more 
confident of avoiding 
flood loss? () Yes ( ) No 
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a house-3) What actions could 
holder living in a 
prone area take to 
the possibility of 
loss? 

flood ( ) Insure property against 
reduce flood loss 
flood ( ) Structural changes to 

house 

4) For those who are certain 
their home will not~­
flooded 

( ) 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 
( . . . . . . . . . . . . . . . . . . ) 

Why do you think your house( ) Protection scheme 
and section will not be ( ) House above flood level 
flooded in the future? ( )Have adopted measures 

5) If you did suffer losses 
due to flooding could you 
recover it? How? 

to prevent loss 
( ) Floods like '1958 only 

occur once in a 
lifetime/million years 

( ) Other 

( ) 

( ) 

( ) 

( ) 

( . . . . . . . . . . . . . . . . . . . . ) 
Would just 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 e ligible to 
claim compensation for flood 
losses? ( ) 

7) For those aware of the Earth­
quake and War DamagesCommlssion 

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

G. MOTIVES FOR CHOICE OF HOME LOCATION 
For those resident on the low flood 
piain~~ruary~ 1958 and earlier 

1) When you decided to build/buy/ 
rent this house did you know 
that Otorohanga had a flood 
problem? ( ) Yes ( ) No 

2) After experiencing the 1958 
flood did you consider leaving 
this part of tovm? ( ) Seriously considered 

3) Why then have you r emained 
living in an area flooded 
in the past? (rank if more 
than one reason given) 

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 

_I 



For those who have taken up 
residence on the low flood plain 
since 1958 

( ) 
( ) 

( ) 

( ) 
( ) 

( ) 
( ) 

( ) 
( ) 
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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 job 
Other 
( . . . . . . . . . . . . . . . . . . . . ) 

1) When you decided to build/buy/ 
rent this house did you know 
that Otorohanga had a flood 
problem? ( ) Yes () No 

2) Before you moved into this 
house did you Jtnow of 
anything being done to 
prevent flooding in 
Otorohanga? () Yes ( ) No 

3) 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) ( ) 

( ) 

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 
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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 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

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

1) Given a free choice where in 
Otorohanga would you vrefer 
to live? (show on map) ~ ~ 

( ) 

( ) 

No other place 
Somewhere else on low 
flood plain 
Somewhere on high 
flood plain 
Somewhere on northern 
hill-land 

2) Would you prefer to leave 
Otorohanga altogether? () Yes () No 
If yes, where would 

3) 

you move to? ( ....................... ) 

For those who prefer the 
northern hill-land 
Vlhy do you prefer the hill­
land in the northern portion 
of the borough? ( ) 

( ) 

( ) 
( ) 

~ j 

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) For those who prefer the 
high flood plain 
Why do you prefer the 
higher portion of the 
river flat? 

5) For those who would choose 
to relocate els·c where on 
~low flood plain 
Why would you choose to 
live in this part of 
town? 

6) For those who would prefer 
to leave Otorohanga 
altogether 
Why do you want to leave 
Otorohanga altogether? 

( ) 

( ) 

( ) 

( ) 

( ) 

( ) 
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Sloping section: 
allows effective land­
scaping/basement 
Other 
( . . . . . ' . . . . . . . . . . . . . ) 

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

() Handy to schools, 
shcps and other 
facilities 

( ) Other 

( ) 

( ) 

1 ~ 
( ) 

( ) 

~ ~ 

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

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 



7) For those who would choose 
to remain in Otorohanga 

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

I. PERSONAL ITEMS 
1) What age group would you 

place yourself in? 

2) What is your/your husband's 
occupation? 
(i.e. occupation of head of 
house) 
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( ) Other 

( ) 
( ) 

( ) 

( ) 
( ) 
( ) 

( ) 

( ) 

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

Family ties 
Social ties (e.g. all 
my friends live here) 
Like the small town 
atmosphere 
Don't like city life 
Too old to move 
Have lived in 
Otorohanga all my life 
Borough has a flood 
protection scheme 
Other 
( ...... ····· •.......... . . . . . . . . . . . . . . . . . . . ) 

Under 20 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
Over 60 

( . . . . . . . . . . . . . . . . . . . . . . . ) 
Classification: 
() Professional 

1 
) Official 
) Manager 
) Proprietor 
) Clerical 

( ) Skilled 

l ) Semi-skilled 
) Unskilled 
) Pensioner 

() Unemployed 



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 
r11ore than $3, 200 
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4) Did you/your husband gaine.ny( ) 
qualifications during your 
education? (i.e. completed 
formal education of head of 

( ) 

( ) 

Does not have School 
Certificate 
Has Sch.Cert.or Univ. 
Ent. 

house) 

5) Race •.••... 

6) Sex •.•...•. 

Univ.,Teachers' Coll., 
etc. 

( ) European 
( ) r.:aori 
( )0 '.::her 

( ) Male 
( ) Female 

- - --------- --------



APPENDIX A (II) 

INTERVIEW SCHEDULE FOR RESPONDENTS 

RESIDENT ON THE HIGH FLOOD 

PLAIN 
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Sample Number ................ Date ........................ . 

licid.I'ess ...... o ••••••••••••••••• •••••••••••••••••••••••••••• 

A. DETAILS OF RESIDENCE 
1) How many years have you lived 

in Otorohanga or the 
surrounding district? () years 

2) How many years have you 
lived in this house? •.•.•••• ( ) years 
So you first came to live in 
this house in the year? •••.• (19 ) 

3) How old is your present 
house () years 

4) Do you own or rent this house? ( ) own () rent 

5) Where did you live before 
taking up residence in this 
house?.................. . • • • ( ) elsewhere in the 

borough 
( ) in the country near 

Otorohanga( •.•••.•• ) 
( ) elsewhere in New 

Zealand 

6) For those who have previously 
lived elsewhere in Otorohanga 

( . . . . . . . . . . . . . . . . . . ) 

(a) iVhere was your previous 
home in Otorohanga? 

Street ............... . 
Map Ref •••.• (19 ) to 
( 19 ) 



B. 

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

(c) During which years 
did you live in your 
old house? 
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Street . .................. . 
Map Ref •••.•...• (19 ) to 
(19 ) 

ADVANTAGES/DISADVANTAGES OF LIVING IN OTOROHANGA 

1) What do you see as the 
advantages of living in 
Otorohanga? 
Rank in order of importance. 

( ) 

( ) 

( ) 

Small town 
atmosphere 
Protection from 
flooding 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

( ) 

Employment 
opportunities 
Social advantages 
(e.g. easy to make 

I 

I 

( ) 
( ) 

~ ~ 

friends) 
Educational facilities J 
Central location I 
Community spirit 

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

( ) 

( ) 
( ) 

( ) 
( ) 
( ) 
( ) 

( ) 

~ ~ 
( ) 

( ) 

Sports facilities I 
Other advantages 
c •..............•• ) I 
No advantages 
Lack of employment J

1 

opportunities 
Shopping difficulties I 
Danger of flooding 
Isolation I 
Education difficult-
ies 
Social disadvantages 
Lack of entertainment 
Lack of sports 
facilities 
Other disadvantages 
( . . . . . . . . . . . . . . . . . . ) 
No disadvantages 

C. EXPERIENCE AND KNOWLEDGE OF PAST FLOODING 

! 

I 

I 

I 

I 
I 

I 

I 

I 

For those resident on the hi h flood 
lain northern hill-land in Februar 

1958 and earlier 

- - - - -- - -- -- -------- -

• 

I 
- ---- - -
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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? ( ) 1907 

Minor floods (19 ) 
(19 ) (19 ) 

4) For those aware of minor flooding 
(a) How frequent has minor 

flooding been in the past?( •...••....••••••••• ) 
(b) Which parts of the town 

were affected during 
minor floods? 

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? 
If so, how many floods did 
you experience? 

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

( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

( ) Yes ( ) No 
Experienced () floods 
when living on the low 
flood plain 
() Can't name years 
Major floods ( ) 1958 

( ) 1907 
Minor floods (1 ) 

( /19 ) 
( 19 ) 

3) Have you heard of any floods 
that occurred in Otorohanga 
before you came to live in 
the town? ( ) Yes ( ) No 



In which years did these 
floods occur? Were these 
major or minor floods? 

4) For those aware of minor 
flooding 

() Can't name years 
Major floods () 

( ) 
Minor floods (19 

( 19 
(19 

1~2 

1958 
1907 

) 
) 
) 

(a) How frequent has minor 
been in the past? 

flooding 
( .............•.....••••.• ) 

(b) Which parts of the town 
were affected during 
minor floods? ( . . . . . . . . . . . . . . . . . . . . . . . . ) 

5) For those who have experienced 
!}; ma,jor flood 
(a) How high did flood waters( 

rise on your section 
during the last major 
flood you experienced? () 

) Entered house and 
rose above floor 
level by ( ) ft.( )in. 

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 up 
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 y ou nane the yeats in 
trJhiioh.11hese floods occurred? 
Were they major or minor ,·Major floods 
floods? 

Minor floods 

( ) 1958 

~ 
) 1907 

19 ) ( 19 
19 ) 

3) For 
(a) 

those aware of minor flooding 
How frequent has minor 
flooding been in the pas~( ••••••••••••••••••••• ) 

(b) Which parts of the town 
were affected during 
minor floods? ( ......... o •••••••••••••• . . . . . . . . . . . . . . . . . . . . . . . ) 

) 



,.... _____________________ _ 
193 

D. KNOWLEDGE OF FLOOD PROTECTION SCHEME 
1) Do you know of anything 

that has been done to help 
protect Otorohanga from 
flooding?........ ( ) Yes ( ) No 

2) Can you describe what sort 
of flood protection 
measures have been taken? 
•• 0 •••••••••••••••••••••• ( ) 

( ) 
( ) 

( ) 

~ ~ 
( ) 

Stop banking 
Channel diversion 
Channel improvements 
(e.g. willow clearing) 
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? ................ . 
(N.B. is correct if can 
name 3 of the 4 sources) 

( ) 
( ) 
( ) 

( ) 

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

5) For what size flood is the 
scheme designed? (i.e. design 
flood discharge/frequency) ( ) 33,000 cusecs 

(Mangapu confluence) 
( ) 100 year flood 

6) For those who answer '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? 
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( ) Yes ( ) No 

( . . . . . . . . . . . . . . . . . . . . . . . . 
••••••••••••••••••• 0 ••••• ) 

8) Did you see the information 
booklet put out for t he 
official opening of the 
scheme in March, 1966? ( ) 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 ( ) From all floods 

think the flood control regardless of size 
scheme gives Otorohanga? (i.e. Otorohanga will 

never be flooded again) 

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? 

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

( ) No 

( ) Yes ( ................ .... 
• • • • • • • 0 • • • • • • • • • • • • • • ) 
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4) For those who think Otorohanga 
will b~or might possibly be, 
flooded again 
vTh.y do you think 
Otorohanga could 
again? 

that 
be flooded 

5) Do you think anything else 
should be done to prevent 
flood damage in 
Otorohanga? If so, what? 

(N.B. include ext ensions of 
existing measures) 

6) Do you think it was 
necessary to make the 
protection scheme as 
large and as costly as it 
is, or would an alt ernative 
scheme have be en 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 
ineff ective ( e .g. 
stopbanks not strong/ 
high enough) 
Other 
( • • • • • • • • • • • 0 • • • • • • • • • ) 

No further measures 
r equired 
Higher/stronger stop­
banks 
Further channel 
clearing and straighten-

ing 
Regulation of land use 
Watershed management 
Other 
( . . . . . . . . . . . . . . . . . . . . . ) 

( )Existing scheme necessary 
( ) Scheme too large: only 

some of measures taken 
were necessary( •••.•.• . . . . . . . . . . . . . . . . . . . . . ) 

( ) Shift to higher sites 
houses most liable to 
flooding 

( ) Other 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 



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

8) If t her e 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 r easons did you ( ) 

choose to live in this part 
of Otorohanga? (Rank in 
order of importance) ( ) 

2) What disadvantages did 
you se e of living in 
the lower lying part of 
town? 

( ) 

( ) 

( ) 

( ) 
( ) 

( ) 
( ) 

( ) 

( ) 

( ) 

This section is beyond 
the r each of flood 
waters 
Economic r easons: 
Cheaper property/rent/ 
rates 
Like this house and/or 
section 
Social r ea sons (e.g. 
close to f amily and/or 
fri ends ) 
Handy to schools, shops 
and other facilities 
House goe s with job 
Other 
( . . . . . . . . . . . . . . . . . . . . . . 

• • • • • • • • • • 0 • • • • • • • • • • • ) 

Flood risk 
Couldn't get st~te 
Advances loan t o build/ 
buy in this area 
Resale value of houses 
not so good 
Suitable house/section 
not available there 
Other 
( e e e e e e • e e O e e e e O O O O • e O 

• 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ) 



3) Vfuen you decided to build/ 
buy/rent this house how 
important was the reason 
'to escape the possibility 
of being flooded' ? 

( ) 

~ ~ 
Major reason 
Minor reason 
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Of no importance 

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

1) Given a free choice where 
in Otorohange would you 
prefer to live (Show on 
map) 

~ ~ 
( ) 

( ) 

2) Would you prefer to leave 
Otorohanga altogether? ( ) 

No other place 
Somewhere else on high 
flood plain 
Somewhere on low flood 
plain 
Somewhere J ~ on north­
ern hill-land 

Yes ( ) No 
If yes, where would you 
move to? ( . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

3) For those who 12re'fer .... 
the northern hill-land 

Why do you prefer the hill-i ) 
land in the northern ) 
portion of the borough? ) 
(Rank if more than one ( ) 
reason given) 

( ) 
( ) 

( ) 

( ) 

. . - ... ...-. 

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 sun­
shine 
Sloping section~ allows 
effective landscaping/ 
basement 
Other 
( . . . . . . . . . . . . . . . . . . . . . . . ) 

4) For those who v.--ou1d ·cnoosB~to relocate elsewhere on nigh 
flood plain 
Why do you prefer the higher( 
portion of the river flat? 

( ) 

( ) 

( ) 

) Above the maximum record 
-ed flood level 

Property values higher: 
better resale prospect 
Handy to schools,shops 
and other services 
Other 
( .................•...•.. ) 



5) For those who would 
choose to relocate to 
the low flood plain 
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Why would you choose to 
live in the lower lying 
part of town? 

( ) Handy to schools, shops 
and other facilities 

( ) Other 

6) For those who would prefer to 
leave Otorohan~ altogether 
Why do you want to leave ( ) 
Otorohanga altogether? 

7) For those who would choose 
to remain in Otorohans.§; 

( ) 
( ) 
( ) 
( ) 

( ) 

~ ~ 
( ) 
( ) 
( ) 

Why do you prefer Otorohanga 
to anywhere else in New ( ) 
Zealand ( ) 

( ) 

( ) 

~ ~ 
( ) 

( ) 

(••••••••••••o••••••••• 
•••••••••••• •• •••• 0 ••• ) 

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 
( . . . . . . . . . . . . . . . . . . . . . . 
• • • • 0 • • • • • • • • • • • • • • • • • ) 

Family ties 
Social ties (e.g. all 
my friends live here) 
Like the small town 
atmosphere 
Don't like city life 
Too old to move 
Have lived in 
Otorohanga all my life 
Borough has a flood 
protection scheme 
Other 
( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 



H. PERSONAL ITEMS 
1) ':Vhat age group would you 

yourself in? 
place 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

Under 20 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
Over 60 
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2) What is your/your husband's 
occupation? ( •.....................•• ) 
(i.e. occupation of head 
of house) Classification: 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 

~ ~ 
( ) 
( ) 

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

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) Race......... ( ) European 
( ) Maori 
( ) Other 

6) Sex.......... ( ) Male 
( ) Female 
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APPENDIX A (III) 

INTERVIEW SCHEDULE FOR RESPONDENTS RESIDENT 

ON THE NORTHERN HILL-LAND 

Sample Number .... o ••••••••••••• Date .................... . 

.ild..d..I."E3SS • ••••••••••••••••••••••••••••••••••••••••••••••• 

A. DETAILS OF RESIDENCE 
1) How many years have you 

lived in Otorohanga or 
the surrounding district? ( ) years 

2) How many years have you 
lived in this house? ( ) 
So you first came to live 
in this house in the year?(19 

3) How old is your present 
house? ( ) 

4) Do you own or rent this 
house? ( ) 

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

( ) 

( ) 

6) For those who have previously 
lived elsewhere in Otorohanga 

years 

) 

years 

own ( ) rent 

elsewhere in the 
borough 
in the country near 
Otorohanga( ••.•.•.•••• ) 
elsewhere in New 
Zealand 
( . . . . . . . . . . . . . . . . . . . . . ) 

( a) 1Nhere was your previous Str eet ••.•...•...••...•• 
home in Otorohanga? Map Ref .•••••••• (19 ) 

to ( 19 ) 



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

(c) During which years 
did you live in your 
old house? 
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Street . ................ . 
Map Ref .•.... (19 ) to 

(19 ) 

B. 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 
disadvantages to living 
in Otorohanga? Rank in 
order of importance. 

( ) 

( ) 

( ) 

( ) 

( ) 
( ) 
( ) 
( ) 
( ) 

( ) 

Small town 
atmosphere 
Protection from 
flooding 
Employment 
opportunities 
Social advantages (e.g. 
ea sy 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 

C. EXPERIENCE AND KNOWLEDGE OF PAST FLOODING 
For those resident on the high flood 
plain/northern hill-land in February 
1958 and earlier • 



1) Have there ever been any floods 
in Otorohanga since you have 
been living in the town? ( ) Yes 

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

3) In which years did the floods 
that you are aware of occur? ( ) Can't 
Were they minor or major ( ) Major 
floods? 

4) For those aware of minor flooding 
(a) How frequent h~s minor 

Minor 

( ) No 

( ) No 

name years 
floods~ ~ 

floods (19 
(19 
( 19 
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1958 
1907 

) 
) 
) 

flooding been in the past?( ••••.•..•.•.••••..•.•••• ) 

(b) 1.illhich parts of the town 
were affected during 
minor floods? ( . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

For those who have Ereviously 
lived on the low flood £lain 

1) 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? 

2) In which years did the floods 

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

th~t you have actually () Can't name 1ears 
experienced occur? Were Major floods! ) 1958 
these major or minor ) 1907 
floods? Minor floods 19 ) 

19 ) 
19 ) 



3) Have you heard of any 
floods that occurred in 
Otorohanga before you 
came to live in the town? 
In which years did these 
occur? Were these major 
or minor floods? 

( ) Yes ( ) No 
( ) Can't name rears 
Major floods ( ) 1958 

( ) 1907 
Minor floods (19 ) 

(19 ) 
(19 ) 

4) For those aware of minor flooding 
(a) How frequent has minor 
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flooding been in the past?( ••..•....•.........•• ) 
(b) Which parts of the town 

were affected during 
minor floods? ( • • • • • • • • • • • 0 • • • • • • • • ) 

5) For those who have experienced 
a major flood 
(a) How high did flood waters ( ) 

rise on your section 
during the last major 
flood you experienced? ( ) 

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

Entered house and 
rose above floor 
level by ( )ft.( )in. 
Did not enter home 
(i.e. only covered 
lawn; entered base-

ment) 
No damage 
Light ($1 - $49) 
Moderate ($50 - $199) 
Heavy ($200 or above) 

For those who h§Ve taken up residence 
in Otorohan~a 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 name the years in 
which these floods occurred? Major floods ( ) 1958 

( ) 1907 
W8re they major or minor floods? 

Minor floods (19 
( 19 )(19 

) 
) 
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3) For those aware of minor fl ooding 
( a ) How frequent ha s minor 

fl ooding been in t he past? 

(b) Which parts of the town 
wer e aff ected during 
minor floods? 

( • • e • e e o O e o • o o o O O o O O O O O ) 

( . . . . . . . . . . . . . . . . . . . . . . . 
O O O O O O O O o O O O O O O O O O O O O . ... ) 

D. KNOWLEDGE OF FLOOD PROTECTION SCHEME 
1) Do you know of anything 

tha t has been done to 
he lp protect Ot or ohanga 
fr om fl ooding?... .. .... ( ) Yes ( ) No 

2) Can you describe what s ort 
of flood pr ot ect ion 
measures have been t aken? ~ s 

( ) 

( ) 
( ) 
( ) 

( ) 

Stop banking 
Channel diversion 
Channel improvements 
(e.g. willow clearing) 
Berm widening 
Pumping stations 
State Highway and 
r a ilway r ealignment 
and r a ising 
Flood warning system 

3) Which organisation was 
responsible for designing 
the fl ood protection scheme ?( ) Waikato Vall ey 

Authority 
4) Vfuere did the money come 

from to pay for this 
scheme? . ................ . 
(N.B. is correct if can 
name 3 of the 4 s ourc es) 

( ) 

~ ~ 
( ) 

National Roads Board 

New Zealand Railways 
Rating for fl ood 
protection by 
Borough 
Government subsidy 
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5) For what size flood is the 
scheme designed? (i.e. design 
flood discharge/frequency) ( ) 33,000 cusecs 

(Mangapu confluence) 
( ) 100 year flood 

6) For those who answer 
'100 year flood' 
What does this mean? .••..•. ( ) One flood in 100 years 

( ) 1% ch~nce of occurring 
in any one year 

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

( ) Yes ( ) No 
( ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

8) Did you s ee the information 
booklet put out for the 
offici~l opening of the 
scheme in March,1966? ( ) 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? 

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? 

( ) 

( ) 

( ) 

~ ~ 
( ) 

From 111 floods 
rega~dless of size 
(i.e. OtorohGnga will 
never be flooded again) 
From most floods but 
not sure about all 
(i.e. Otorohanga might 
possibly be flooded 
again) 
Otoroh~nga will be 
flooded again 

No future floods 
More floods than before 
Less floods than before 
About the same number 
as before 



3) For thos e who think Otor9hanga 
will n ot be flo oded aga in 
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Apart from the prot ection 
scheme is there any ot her 
r eason why y ou think 
Otor ohanga will not be 
fl ooded again? 

( ) No 

( ) 

4) For thos e wh o think Otorohanga 
will be , or might possibly be , 
flo oded :1ga in 

Ye s ( •.•...•... • • • • • • 
• • • • • 0 • • • • • • • • • • • • • • • ) 

Why do y ou think that Otorohanga 
c ould be fl ooded aga in? ( ) Floods will occur 

5) Do you think anything else 
should be done to prev ent 
fl ood damage in 
Otorohanga ? If so, what? 
(N.B. include extensions 
of existing measures) 

r egardle ss of wha t man 
doe s 

( ) 'Design flo od' suspect 
( ) Insuffici ent protective 

measure s t aken 
( ) Existing measure s 

ineffective ( e .g. 
st opbanks not strong/ 
high en ough) 

( ) Other 

( ) 

( ) 

( ) 

~ ~ 
( ) 

( • • • • • • • • • • • • • • • • 0 • • • • • ) 

No further measure s 
r equired 
Higher/stronger stop­
banks 
Further channel clearing 
and straightening 
Regulation of land use 
Watershed management 
Other 
( . . . . . . . . . . . . . . . . . . . . . ) 

6) Do you think it wa s 
nec e s sary t o make the 
protection scheme as large ( ) 
and as costly a s it is, or 
would an a lternative () 

Existing scheme nec­
essary 

scheme hav e been better? 
Scheme t oo large: only 
some of measures taken 
were necessary( ••••••• . . . . . . . . . . . . . . . . . . . . . . ) 



For example, would it 
have be en better t o 
shift to higher ground 
those houses mos t likely 
t o be fl ooded? 

7) If ther e was no fl ood 
protection scheme do you 
think Otorohanga would 
have been fl ooded again 
a t some time in the future? 

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

( ) 

( ) 
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Shift to higher sites 
houses most liable to 
fl ooding 
Other 
( • • e • • • 0 • • • 0 0 e • • e • • e • • • . . . . . . . . . . . . . . . . . . . . . . ) 

( ) Yes ( ) No 

F. MOTIVES FOR CHOICE OF HOME LOCATION 
1) For what reasons did you choose 

t o live in this part of ( ) Flood fr ee ar ea 
Otorohanga ? (Rank in order 
of importanc e ) ( ) It is s ocia lly 

desirable 
( ) A moreIUral a tmosphere 
( ) Property values higher: 

better r e s a le prospect 
( ) Better view 
( ) Clima tic advantages: no 

fog; l e ss damp; more 
sunshine 

( ) Sloping section: allows 
effective landscaping/ 
basement 

( ) House goes with job 
( ) Other 

( ..... ~ •...............• . . . . . . . . . . . . . . . . . . . . . . ) 
I 
I 

I 

J 

I 

I 

I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 

I 
I 

I 

I 



2) What disadvantages did 
you see of living in the 
lower lying part of 
t own? 

3) When you decided t o build/ 
buy/rent this hous e how 

( ) 
( ) 

( ) 

( ) 

( ) 
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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 
Suitab;le house/section 
not availa ble there 
Other 
( • • 0 • • • • • • • • • • • • • • • • • • . . . . . . . . . . . . . . . . . . . . . ) 

important was the reason ( ) Major reason 
'to escape the possibility ( ) Minor reason 
of being flooded'? ( ) Of no importance 

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

1) Given a free choic e where 
in Otorohanga would you 
prefer t o live? (show on 

map) 

2) Would you prefer to l eav e 
Otorohanga a ltogether? 
If yes, where would you 
mov e t o? 

( ) 
( ) 

( ) 

( ) 

No other place 
Somewhere else on 
northern hill-land 
Somewhere on l ow flood 
plain 
Somewhere on high flood 
plain 

( ) Yes ( ) No 

( . . . . . . . . . . . . . . . . . . . . . . . . ) 
3) For those who would choose t o 

relocate elsewhere on 'thc ·.NortbeJ1'n hill-land 
Why do you prefer the hill-land ( ) Flood free area 
in the northern portion of ( ) It is socjally 
the bor ough? desirable 
(Rank if mor e than one r eason ( ) Mor e rural 
given) atmospher e 

( ) Property values 
higher: better 
r esale prospect 



4) For those who prefer the 
high flood plain 
Why do you prefer the 
higher portion of the 
river flat? 

5) For those who would prefer 
to relocate to the low 
flood plain 
1.Nhy would you choose to 
live in the lowest lying 
part of town? 
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( ) Better view 
() Climatic advantages: 

no fog; less damp; more 
sunshine 

( ) Sloping section: allows 
effective landscaping/ 
bas ement 

( ) Other 
( • • e O e O e e e O • e O O O O O e O • • ) 

( ) 

( ) 

( ) 

( ) 

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

( ) Handy to schools, shops 
and other facilities 

( ) Other 
( . . . . . . . . . . . . . . . . . . . . . . 
e • • a • e e O O O O e O O O O O O O O O O ) 

6) For those who would prefer 
to leave Otorohanga altogether 
Why do you want to leave ( ) 
Otorohanga altogether? 

( ) 
( ) 
( ) 
( ) 

( ) 

Lack of employment 
opportunities 
Isolation 
Danger of flooding 
Lack of entertainment 
Don't like small town 
atmosphere 
Prefer coastal location 



7) For those who would choose 
t o r emain in Otor ohanga 
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( ) Want t o travel 
( ) Educational difficulties 
( ) Shopping difficulties 
( ) Economic reasons 
( ) Other 

( ...................... . . . . . . . . . . . . . . . . . . . . . . . . ) 

Why do you prefer Otor ohanga 
t o anywher e els e i n New ( ) 
Zealand? ( ) 

H. PERSONAL ITEMS 
1) ?That age group would you 

place yourself in? 

( ) 

( ) 

f ~ 
( ) 

( ) 

2) What is your/your 
occupation? 

husband's 

Family ties 
Social ties ( e .g. a ll 
fly fri ends live here) 
Like the small town 
atmosphere 
Don't like city life 
Too old t o mov e 
Have lived in 
Otorohanga all my life 
Borough has a flood 
protection scheme 
Other 
( . . . . . . . . . . . ~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ) 

Under 20 
20 - 29 
30 - 39 
40 - 49 
50 - 59 
Over 60 

(i. e . occupation 
of h ous e ) 

of head ( • • • • • • • • • • • • • • • • • • • • • • • 0 ) 

Cla ssification: 
Professional 
Official 
Manager 
Proprietor 
Clerical 
Skilled 



( ) Semi-skilled 
( ) Unskilled 
( ) Pensioner 
( ) Unemp l oy ed 

211 

3) In which one of the f ollowing 
categories would you put 
your/your husband's gr oss 
annual inc ome ? 
(i. e . inc ome of head of 
h ous e ) 

4) Did y ou/your husband gain 
any qualific ations during 
your education? (i.e. 
completed formal education 
of head of house) 

5) Race • •.•.•.•.. 

6) Sex. o ••••••••• 

( ) Less than $2,199 
( ) $2,200 t o $3,199 
( ) Mor e than $3,200 

( ) Does not have School 
Certificate 

( ) Has School Certificate 
or Univ. Ent. 

( ) Univ. , Teachers' Col •• etc. 

( ) European 

~ 
) Maori 
) Other 

~ 
) Male 
) Fem.ale 



APPENDIX B 

THE CHI-SQU~'.:R~D TEST FOR THE COMPARISON 

OF FREQUENCY DISTRIBUTia~s 
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The chi-squared Test is a test that evalue.tes whether or not 

the 'observed frequencies of a given phenomenon differ 

significantly from the frequencies which might be expected . 

according to some assumed hypothesis' (Gregory, 1963, 151 ). 

Finding many applications, the Chi-squared Test is most 

frequently used for contingency problems. 

In contingency problems we wish to consider whether or not 

a relationship exists between two or more nominal scales. 

The n2.tural hazard researcher, for example, may wish to 

determine whether or not there is e. significnnt relationship 

between managerial expectation of future h a zard occurrences 

2.nd experience of past hazard events, He might reasonably 

expect managers with the most experience to have the greatest 

expectation, and managers with no experience to have little 

or no expectation of future hazard occurrences. Through 

the application of the Ch i-squared Test he cen establish 

whether in fact such a relationship exists. 

Contingency problems arc approac h ed in a somewhat inverted 

manner since it is always necessary to set up a suitable 
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null hypothcais which assumes that there is no relationship 

between (or no difference among) the variables. On the 

bcsis of this null hypothesis it should be possible to 

obtain the expected frequencies of the given phenomenon 

assuming that the variables are independent. The aim is 

then to a ssess the probability that the observed conditions 

(or frequencies) a rc a reflection of the expected ones. 

The Chi-square ( x2 ) is a measure of the diifercnces between 

the observed nnd the expected frGqucncics. If the differ-

ences fluctua te eround zero then the lews of probability 

are sui ficicnt to explcdn the observed frequencies ( i.e. 

the null hypothesis is v a lid and tho varinblcs arc 

indepGndm t) . Thus, if it is largely true that the 

observed conditions arc a reflectio~ of the expected ones, 

then probabilities of between 95 percent and 100 percent m2.y 

be obtained. If, on the other hend, this is largely untrue, 

then low probability values occur. If these 2.rc five 

percent or less, then it is justifiable to s a y that the 

inverse of the null hypothesis is prob2.bly true, while if 

the value is one percent or less then the likelihood of 

this inverse relationship being true is very great. In 

other words, if the laws of probability arc contradicted, 

then the assumption of stntistic0l independence is also 

contradicted ~nd a relationship exists. 

In contingency problems the empirically obtained d~ta 
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(in the form of frequencies) is recorded in contingency 

tables according to suitable nomin~l scales. The following 

is a generalised 2 x n contingency table: 

I II I I I • . • . . . . . n Totals of Rows 

A a1 a2 a3 .. ...... an N 
a 

B b1 b2 b3 ........ b Nb n 

Totals of 
C.Olumns N1 N2 N3 • .._ ..... II • N N 

n 

where: 

1) A and Bare the categories of the nominal scale for the 

particular phenomenon the researcher is interested in. 

2) I, II, III .... narc 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) a
1

, a 2 , ••••• a
0

; b
1

, b 2 , •••••• b
0 

are the observed 

f requcnc i cs. 

4) N is the total frequency: 

N=~a tfb 
5) Using the totals of the rows an:l the columns the expected 

frequency (fc) for any cell can be computed. 

For example -

fe for cell a 1 = 
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From the contingency table the Chi-square (X2 ) can be 

Ccllculuted using the f ormul a : 

~~:] [ 
0 2 

2 

x2 = 
N .1 a2 

N ~ + -N2 + ..... + a 

N l~ b 2 b 2 

J 2 n 
+ Nb N + ~ + + N- •N 

1 
..... n 

The c a lculat e d Chi - squ a re c an then b e used t o determine 

whether or not the l a ws o:f probo.bility c1re sufficient t o 

explain th e obs e rved fr e qu e nci es . Thr ough an e x amina tion 

of the sampling distribution of Chi -squa r e the r e sea rcher 

c a n test th o null hypothesis n nd det e rmine whether or n o t 

th e Chi-square value (~2 ) obt a ined differs suffici ently from 

zero for the la~s of probability t o b e re j e cted. Rejection 

implies that a r e l a ti o ns h ip does exist between the v a riables. 

The sampline distributi on of Chi - squ a re is bot h known and 

t a bul~ted (e. g . Gregory, 1963, 155). 

No matter what size Chi - square is, its probability d ep e nds 

upon the degree s of fr eed om (d.f.) of the contingency tabl e . 

The de g rees of freedom depend upon the number o f c e lls in 

the c ontingency tabl e and may be determined using t he 

formulc?.: 
d.f. = (r - 1).(c - 1) 

where r = number of r ows in the contingency table, 

and c = numb e r of c o lumns in the conting ency t ab l e . 

Having obtained the v a lue of Chi-square a nd the degrees of 
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freedom, the probability value can b8 ~end off the graph of 

Chi-square distribution (Gregory, 1963, 155). 1, probability 

value of less than 0.1 percent means th~t there is a highly 

significant difference between the observed and the expected 

frequencies; a value between 0.1 Rnd 1 .O percent indic~tes 

a significent difference; and a value between 1 .o and 5.0 

percent that the difference is probably significant. Where 

the probability value is less than 5,0 percent there is only 

a small percentage chnnce that o bserved differences could 

have occurred by chance. Indeed, if t he probability value 

is less than 0.1 percent, then it is virtually certain that 

the differences c ould not have occurred by chance. The 

laws of probability are thus likely to be contr Gdicted and 

the null hypothesis may theref o re be rejected. This means 

that the assumpti o n o f statistical independence is probably 

false and in fact a relationship is likely to exist between 

the variables. If the probability value is one percent or 

less the likeliho od of a relationship is very great. 

Beyond five percent it is not justifiable to reject the 

null hypothesis. 

Coe; f ~ien!_.£! Cont inRency 

Chi-square testing only indicat0s w)lether or not there is 

a relationship between variables. T.t does not inform us 

how important or strong the relationship is. However, 

descriptive measures, 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 a 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: 

where x2 = Chi-squared 

N = total frequency. 

The closer the coefficient is to 1 .o, the stronger the 

relationship, or, in other words, the closer the 

relationship is to complete dependence between the 

variables. 
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