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VARTATION IN FLOOD HAZARD
PERCEPTION: |
IMPLICATIONS FOR RATIONAL
FLOOD—PLAIN USE |

*,
B

Hobert W. Kates

Recently I had occasion to take part in an informal univers ty syme
posium entliled "The Other Two Cultures." Unlike C. P. Snow's two cultures,
whicl were cssentially that of the sclenticts ond the humanists, the other
two cultures dealt with ihe gap between. the world of academia and the reat
of the world.l while opinions varied, there was a consensus that such a
hiatus exists, although few sharcd one panélist's characterization of the
polarity as that lying between "us and the boobs."

I would supgpest 1t even less likely that the insulting dichotomy of
"us and the boobs" would find many adherents ot this symposium. To the
conurary, the healthy respect that planners and technical people hold for
their clientele in the United States is a source of envy in many nations
vhere ihe abiitude of the. educated elite to the resource managers, particu-
larly in agriculture, seems marked by a thinly disguised vencer of contempt.

Yet 1t is my thesis that there 1s a real dichotomy between the way
the <echnical-scientific community concerned wi*h resources management
approaches certain problems and the way the resource manager, particularly
in the private sector, views similar situations. We do mot go around
calling land owners boobs but we do, I suggest, partly ascribe the views
of resource managers that fail to be in accord with our own to three
equally unflattering reasons: ignorance, cupldity, or irrationality.

The Flood-Damage-Protectior: Treadmill

Before exploring this theme, let me sketch the broad area of concern
of the technical-scientific cormunity in relation to the use of flood-
plain land that diverges from that of resource managers. The concern is
simply this: +the land-using decisions of the many ﬁgsource managers, large
and small, have placed us on a treadmill leading Yo escalating f£lood damages
and demends for flood conirol and protection. ' '

From J. G: Jensen (ed.), Spatial Organization af Land
Uses: Thg Willamette Valley (Corvallis, Oregon: Oregon
State University, 1964), pp. 96-112,

1. C. P. Snow, The Two Cultures and the Scientific'Revolution,
‘ (New York: Cambridge University Press, 19597,

FCFC-2

Kates, R W, 1964. "Variation in Flood Hazard Perception: Inplications for Rational Flood
Pl ain Use", Spatial Organization of Land Uses: The WIllanmette Valley, pp. 96-112.


leshan
Typewritten Text
Kates, R. W., 1964. "Variation in Flood Hazard Perception: Implications for Rational Flood Plain Use", Spatial Organization of Land Uses: The Willamette Valley, pp. 96-112. 


leshan
Typewritten Text


Alter a quarter of o century of olfort, measured in dollars in excess
of six billion, we have not reduced the annuel toll of flood damages,
elthcugh ve have possibly prevented thelr substantial increase. Allowing
for improved methods of data collection and z possible short-run increase
in flocding, development on the flood plains of the United Stabes is the
major cause of the increase in flood-damage potential.. The increase in
damage potential has been variously estimated by the Corps of Engineers at
1.4 percent, and by Gilbert White at 2.7 percent, annually.2 Using the
rore medest growth figure and projecting the authorized program of protec-
tlon, the Corps of Engineers concluded that 1980 would Find the nation Just
ebout holding flood losses to their present levels, and thus my metaphorical
use of the treadmill.3

This persistent development in areas subject to f£lood hazard has
alarmed the technical-scientific cammunity for seme time and a variety of
explanations ave offered. Prominent among these explonobions of flood-
plain development are those that assume either ignorance, cupidity, or
irrationality on the part of resowrce managers. It is suggested that the
natwre of the hazard is not known to the resource manager, or that encroach-
meat 1s encouraged by the avarice of ‘speculators and land developers who
would conceal the hazard from would-be land users, or finally, that land
users igmore the proferred warnings of technicians and scienticts.

Exgmples of these types of explanation are the following:

-1. Ignorance: - -

Unknowingly and often without the means of knowledﬁe, Tar too
many buy or build homes on lands subJject to flood.

2, Cupidity: N - ) | |

T ‘ ; sski ties seem to attract
Floodable tracts on the oubskirts of many ci i
that type of developer who is not embarrassed if he happen; to for
get to tell the buyers that they will be subject to flood.

3.~ Irrationality: |
It is likely that the pessimistic or optimistic;attitudes (towards
future flooding) of the individual are derived Trom basic factors
in his personality, end %ay be relatively little’influenced Py
what he hears and reads. . i .

2. Gllbert F. White, et al., Chonges In the Usbuy voonpainee of Tlood
Plains in the United States (Chicago: University of Chicago,

. Department of Geography Reseorch Paper No. ‘57, 1958), p. 225;
United States Senate, Seclect Committee on National Water Resources,
Floods and Flood Control, Committee Print No. 15, 86th. Congress,
2nd Sesslon, 1960, pp. 3-7, 27-28.

3. United States Senate, p. 28.

b William G. Hoyt and Walter B. Langbein, Floods, (Princeton:
Princeton University Press, 1955), p. 95.

Harold V. Miller, Flood Damage Prevention for Tennessee (Nashville:

Tennessee State Planning Commission, 1960), n. 43,

6. Wolf Roder, "Attitude and Knowledge on the Topeka Flood Plain,"
Papers on Flood Problems, (Chicago: University of Chicago Press,
Department of Geography Research Paper No. 75, 1960), p. 7Tl.
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9. In the following communities:
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Such actlons surely take pluce, but U think they are relatlvely rare.

3

o

insicad of a clear desire to defreud, what is comonly found ig the mini-
mization by developers of the degree of flood havoxd. Part of this ls
salesmenshily aad part 15 wishfel thinking. Dut, from scaltered interviews
with developers and real estat many appear to believe themselves
in what they tell others. In t T oare for the cuality

of wiznful thinking and the desive to wlnimize potential hazard 1s endemic

in hazardous situations.

I% might be asserbed thot developers should be overly scrupulous in
investigaebing and meking clear the danpers from flocd hazard. Mooy of us
would shore in such an assertion. Yet I w 233 thet we would be demand-
ing a standard of behavior ifrom private iu duals whdch 1s not found
vhoss &uties cover such situations. T am

widely even in public servants
thinking now of the responsibility of the FHEA aad V. A. In policing

- - o - [ )
stondards of coasiruction end site locotlon in connection with their insured

loens for residential housing. A preat deal of this type of housing is to
be found on flood plains desplte the agencles' avowed polilciles.

The second type of behavior thet leads to great flood dsmages is the
constriction, by £1ll or other construction, of the stremm chonncl, with a
connaquentinl dncrease in the depth off flooding cxperienced by other lond
wsers.  This 4o o common procbice, ul 4L Lo of some Interest to note the
pablte charactbeor of mruy of bhe olfenders.  The mosl comaon conbrietlont
are the bridge aud culvert openings designed by highwey ongineers. The
choice of inadeguate openings might reflect poor hydrologic analysis or the
harsh economics of the extrans event, but seldom cupidity.ll Both for these
public agents and their private counterparts, there may be explanations that
do not require moral Jjudgments of motivoltion.

‘Rationality of Resource Manapers

Why do men persist in the face of recurrent floods in areas of high
hazards, often with alternatives sechingly avallable? Is such behavior
inscrutable aznd not to be exvlained on a rational basls? In the absence
of obhier cxplinations, frrationality may be a convenlent, 1f not o
particularly Liluminabing, substitute. Dut to a considerable extent cuch
Judrments Lnvolve definitlon of rationality.

Rutionality, as commonly used, appears to be an abused word. Rational
usce may mean reasonable use, wise use, best use, but almost always a single
standord o? raticnallty is implied. Behavioral sclentists will accept much
more modest but varied definitions. In a choice situation, with a defined
end, the rational man chooses that means most efflicacious for achieving the
desired end. The irrational man, mobivated by subconseclous considerations,
docs not so choose. Other models of rationality are alsn available. Bounded
retionality as described by Simon deals with rational cholce of perceived
resns for perceived ends, a rationality found in the personal worlds of our

10. Francis C. Murphy, Regulating Flood Plain Deveiopment, fchicago:
University of Chicago, Department of Geography Research Paper No.
56, 1958), p. 122. _ , .

11. William D. Potter, Peak Rates of Runoff from Small Watersheds,

' United States Bureau of Public Roads:Hydraulic Design Series No. 2
(Washington, D. C.: Government Printing Office, 1961), p« 1T.
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" 12. Herbert A. Simon, Models of Man: Soclsl and Rational (New York:
¢ John Wiley and Sons, 1957), p. 196 _ o
13« Kurt Black, 'Degisionc Under Uncertainty: Rational, Irrational,
] and Nonrational, American Behavioral Scientist, IV: lh—l9, 1961.
1h. For a discussion of rationalitvy and declsion-making in resource
mdndgﬂment see Kates, Hazard and Cholce Percepiion v.e, LDe 12.28.

15. Gi]bort F. WhiLe, Choice of AdJjustment to Floods, (Chicago:
Universlity of Chicago, Department of GCeography Research Paper No. -

93, 196k), , .
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of rreurrence v

1f we Xnew the probab 2 tion for the Wiliamette or
nn ol valley, we nust faze anots uestion. I the monaper kmew
il uwnderstood these probablldiien; whw soneble Llevel of risk to
fneur from Tleod hanard? “o* exsmple, 11 & cc¢mu:mhy vents bo delimlt an

eron Bo pe restricted to certain open uses in a ordinance, wha
smould be the outer bowndery of that sxrea? One on cholce is that of
ihe S0-year flood cndy we might ask, shall the clity Tathers reject risks
liL(LJno 4 than two percent ability and accept lesser ones?
available? Ceov y not those prevelent in our

commual vy .

~
528}

n our T G ¢ 26 We manipule Jevels of statistical slgnif-
fomee, waleh ere measures of cwr willingness to tolerate risks of error
Ly arbitrory conventicn at th f¢e or one percent levels of probabllity or

wfolllemnee., In i&CL, ve voula be suspleicus of the chotlce of a noncon-
venLional bvo percont level egquivalont to the 50-ycar flood, suspecting
manipulation of the aigniflcance of the duta. Or consider the range of
rlads thal we tolernto fn owr personal. lives, frowm automobile driving to
ciparette caoking. ‘

I2 we could decide on a level of reassonable risk, we face the problem
engendered by the long-mwn asswiption thet underlles these probabilities.
LALA we caleulate average snnual damsges we assunie an ongolng process of
continuous Ilood-plain occupance. Bub the fndividual manager does not and
cheuld not work on the sesme basis in his private celculus. In the lansuage
o“ the econcmlst, hils tine h rizen is fundsmentally different from that
swied by the techs

c‘

o gni;ed SFdL es House of Representatives, Delaware River Basin, New
o Dosir L Pomgy}v"m“! end Deluvare (Washington, D. G
Oubf-’ OﬁLZIGI:—C C.) d - oy el = 3 !
Plate Lo. ’ (th Congress, 2nd Session, 1963) Vol. IV,

20. For an extended discussion, see Kates, Hazard and Choice PerC#E~
tion veey PP l;g 57

21. 5ee Da lryrm e, Flood Frequency Analys is, for a description of regional
flood frequency metnouo]og', and Arthur Meass; et. al., Design
QfgﬂauernRu?cu7co y,tggi, (Cambridge. Harvard U UniverSLty Press
1962), pp. 3247593 Tor discussion of simulation. ’
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this point; 1t should not curprise anyone 1f assceooments

o resoures monafgcrs diverpe frem ovr own when the truc
yrob vhelr recurronce ore anblguous, the guidelines as to what

cowuaftuccv reasoneble accoptance of risk do nob exlst, and the divergence
In Lime horlzons provides dilferent expectations from the same decision
caleulus.
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tUp Lo this point I haw verrences that might arisce from

Lhe comon sharing of the sam wovled hetween resowrce manacers and the
uuiontich technical commumiuy. Unfortunciely, this communalilty only
;mmtly cxists beecause of fundement ilferences in the treatment of

Wﬁ”u&Lﬂtj In the face of wicertainty the technical-sclentific community
-ruuuu“u_J STrives to me"0V~ thelr best estimates of Tlood hazard. For
cncerbeinty in science is o Pect of 1life, something to be studied and
nnuljvca, overcome vwhere possible, lived with where not. The scientist
cpeaks of uncertainty without anxiety, bul the resource manager does not.

There is evidence that ““ny menegers £ind the uncertainty of flood
nannrd dlscomforting and seek to eliminate 1t. WLith Ian Burton, I have set

h

(5@ Teble 1). Among these responses, the most frequent is Lo make the

‘ -1 deteminate or knowable; floods arce assumed to come In cycles and the
eyear Llood 1o Literally dinterpreted ac meaning one flood cvery L1y

e The transfer of uncertainty to the higher power of God, government,
o what have you, 1s falrly comnen, and, more rarely, the wishing-avay
phoncincnon oceurs with the denial of the very existence of floods or thelr
recurrence.,

=
—

titude towerds uwacertainly nobt only alffects the f£lood hazard

This att
her sections of our adtustment schemaltic as well. The desire

sulb also oth

22+ R. Burnell Held, Melvin G. Blase, and John ¥, Timmons, Soll Erosion
and Some Means for 1its Control (Ames: owva State University Ag.
and Home Lc. Expte Sta. Special Report No. 29, 1962).

23.. Unpublished data from La Follette, Tenn.

2k, Leon E. Borgmsn, "Risk Criteria," J. of the Waterways and Harbors
Division, Proc. ASCB, IXXXTX, 1963, pps. L-35

[

‘ot o typology of these responses as uh'y apply to floods and other hazards
I
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Arve these irrational responses on the part of rcuou”co manacers?  The
oridence in aot conclusive. For we are trained to dispel uncertainty by
Zing mere dato, conducting further ana‘ysis, or just waliing. Lacking
syt boclovound, the resource manager uses other forms of anclysis to dispel
H"L”quhuJ, Porms alien to ours, but not necesscarily "irrational if
concidered in the light of his personal training and framework.
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Tntenoldy of TFocus and Concern
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Technical-scientlfic people and Lne rezource manager display differ-
it concern and intensity of focus 1in their a 1jhstment to flood hazard.
viis mecting is o reflection of our shered concern. All of us here this
vorning o concldering in depth various aspects of the process of
adjustment, and within the schematic of hunmcn ad Justment cowme of our cwn
professional activity fails.

The roverse L5 true for the resource nanager. The entire schematle
hum( ad Justment 1s just one set of decislons in a framework of land -~
o acclsions. We know little of +the decision process of residentlal
‘onetfonq but surely the factors of neighborhood, amenilties, schools,
rennsoibility, available alternatives, and price dominate in great part
(ich cholces. Or consider a commercial or industrial establichment. Vnat

{5 the importance of Llood hazerd within the welter of hazards that

wonfront the manager? A recent advisory to the smell businessmen on risk
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sanagenont cited insurance coverage for 21 classes of {nsurable risks.23
#lood insurance was' notably absent except as a warning that 1t was excluded
fren the coverage of common pollcies.

Ividence of the over-riding importance of other decision factors comes
from apricultural experience. Burton has found that predicted changes in
1and use that were to follow the removal of a flood hazard did not take
ilace. In one such study labor, price, acreage controls, and alternative

caployment overrode the potcn :4al for changed land use following flood-
hnnard reduction.<®

I” "he concern for floods is submerged beneath other factors, the
atlentlion span or intensity of focus is limited as well. While managers
intonsely preoccupied with a flood during 1ts occurrence, this interest
rrpidly diminishes and 1s only continuously high in areas of very freguent
*loodhng. The type of experience that a manager suffers is also important.

¢ the flood has been relatively smali or hils adjustments successful, the

net nlTect of the flood might be to diminish rather than helghten attention.

"his attention span differs where the techniclan is concerncd. In the
Pleating moments of concern by resource monagers, demands for studics and
revicsts are generabed that guarantee for the technician a constanlt preoccupa-
Lion with Tlood in one area or another.

25, Mark R. Greene, Insurance and Risk Management for Small Business
. (Washington: Small Buslness Administration, 1963).
26, Burtomn, Types of‘Agricﬁltural Occupance eee, pe Tle
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The upshot of the differcnce in intensity and concern 1is in our ex-
pendfture of a truly scerce resource: the time required to obtain and
Iaverprot Intormntion.  Thus, the declsifons thnl managers make reflect the
casual and sporadic Interest in flecod hazord probless that cbbs and i OW5
25 the flocd wuucrs themselvess We, on the other hand, with our helghten-
¢d involwvement, ar .e "t our evelustions through falrly well-defincd
processes ond sre distuwrbed by the apparent lack of concern of resource
MENn&Iers.

Implicatlons for Rablonal Use of the Flood Plaln

Ve started with uhe agsertions that the divergence in perception and
behavior of the sclentific-technicel communlty aand the flood-plain user
was often ascribed to quohunce, cupidlty, or irr Lﬁonalitj.

I have sucgested that total ignorance of flood hayura is not as
videspresd as lmagined, while on the other hand there 1s resistance to
attaining hicher levels of understanding of flood hazard because of the
cost in ulmh and energy of assimllating such data, the casual decislon-
making process related to flood hazard adjustiment, and the amblgulty
contazined in even the best available data. If we accept thls, we must
revise the perennial admonlition to educate the resource manager. On the
one hand, he 1s not as ignorant as we would make him, nor as receptlve to
learning as most educational programs assume. The various flood-plain
informesion programs should be expanded beccuse they cut the high cost
in “ime, offort, and money of obtaining information and to some extent
reduce the ambiliguity surrounding the data. But to expect an expanded flow
of information to result directly in masslve flood-loss reductions is a
sancuine hope.

These programs should also expand their activities Iin providing knowl-
edge of the alternative choice situstion. One encouwraging result of the
‘perception studies 1s the finding of an associlation between the adoption
by managers of flood-damage reduction behavlior and their knowledge of the
alternatives available to them2! However, even among managers who adopt
ections, the casual snd sporadic. nature of thelr analysis 1s shovm. White
has ccmpared the perception and adoption of alternative emergency actlons
and thelr residual costs and has concluded that:

"There appears to be a significant but not particularly strong
assocliation between economlc efficlency and perceptlon~adopuioq. Some
managers have adopted apparcngly uneconomlc measures, others have ignored
apparently productive ones.

Neither do we have need to make widespread Judrments as to the motiva-
~tlons ol wvesouree manegers. It is sufficlent to note the substantial
rrounds that night induce men of good will ‘to make commitments in their land-
use QwutLrnu that provide Idyh dircet aud Indircet costs to olhers. Denplte
some hopes to the contrary, there 1s a real hiatus between individual and
community interest, and the whole of the comrmunity is not equal to the sum
of its individual parts.

27. Kates, Hazard and Cholce Perception eeey PP 123-124,
28. White, Cholce of AdJustment .
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. The recormition of this stalte of afiplrs enhances the need for intelli-
gent community control of flood-plain use but increases our responsibility
as well. We cannot justify decisions simply as between the "good“guys" and
the "bad guys." The assertion of community police powers should be
accompenicd by & careful analysis that demonstrates the welpht of soclal
costs ond benellts thal might ensue from uvarestricted use of the flood plain.

|
Pinally, what follows from a vicw of rationolity that tccommodnics morce

than one ratlonale?. The Judoment of ratlionality implicns the wdequacy of
means Lor opeeltricd ends. Yor manneors there are o multipliclty of meont-
ends sehomes, not merely one reflecting the declre Lo reduce flood duwanges.
Thls 10 paralleled in many communitics to which technical-selentific
pervomiel lead thely skillae Communttizs propese to regulate land use,
in the name of reducing flood damages, by zonlng, easement, or purchase,
but this purpose might ineclude, as well, urben renewal, open space
preservation, provislon-for scenlec or recreatlonal lend, preservation
of egriculture, production end protection of wildlife, and watershed
management.

The recognition of the multiplicity of ends and a variety of means
for both individuals and communities challenges the technicel-scientific
comnunivy to develop appropriatve techniques of analysis to handle such
problens. Recent advances in compuver techniques may lead to programs
for opitimlzing combinations of means and ends under conditions of uncer-
tainty. Unfortunately, these techniques require the specification of well-
defined ends and there is a considerable lag in the development of the
political dialogue required to select these ends amidst the conflict of
interests and values. One prerequisite for such dialogue 1s to recognize
the genulne aresgs of difference between Iinterests. The discussion today
was designed to define ‘some of these differences as they involve the
technical-sclentific community to which most of us belong.





