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FOEWARD (T. K. Peucker)

Mary plarring-decisions are made with a complete lack of
suppcrt data. A survey, €ven a relatively small sample, seems
often too exrersive, time-conéuming and/or politically explosive.
We therefcre attempted, over the last years, to develop a tech-

rique which cculd provide irfermation quickly and at low costs.

The idss sterted inr 1975 ir Mexico in a discussicn between
T. K. Peucker atd Alejardrc villanueva who was using the Delphi
Techrnigue ir his study on planning activities in Caracas. Because
of +ke rature cf the study, tke idea of having respondents reply
to questions by identifying areas cn maps rather than answering
with non-spe*iel deta arose. A shkcrt paper was written which
cutlined the basic questicns and pointed at the differences to the
Delphi Techrnique (Peucker, 1975). These differences made it
advisable tc look for a new name, and the Greek geographer,
Strabo, was <c the city and the oracle of Delphi as the Technique

was tc its gecgrapkical applicaticr.

We were able to use a part cf a Canada Ccuncil grant to
contirnue our werk the follewing two years. As a result, we
produced the basis for the applicaticn of the Method to the
prcblem of urban sccial indicators (Bcerner and Peucker, 1976;
Peucker, 197€), ar overview cf the Delphi Technique as It can
help the Strabo methcd (FEdelsor, 1977) ard a first simple programme

(Eéelscrn, Little ard Fishrer, 1977).



We 2re now at a stage where a first working model of the

method Is aveilable and several of the basic questions wiick the
method poses have been s*udied in scme detail. The next steps
will be:
@) *c discuss some fundemental questions as thay
are outlired by LlLuscombe (1978).
b) tc develop an efficient, user-oriented
progranmme.
C) *tc apply tie method tc a variety of prcblenms.




INTRODUCTION (P. W. Luscombe)

The Strebo Techknique is a fcrecasting and plarning strategy
whcse methodelogy emphasises the determination cf a concensus of
opinion from 2 group of experté. It is a logical extension of the
Delphi Teclkrique which was developed originally to assist the
decision-making processes of the American military (Linstone and
Turncff, 1975, p. 10). Many cf the early studies employinrg Delphi
were cornducted at the RAND Corporaticn and were primarily
concerred wi+h scierntific and technolcgical forecastirg. The
Delphi'Technique has since been used in a variety cf studies
ircluding the forecasting of many social "indicators" such as
human attitudes arné values, ard the "quality of life". The
Techrique requires individuals within a grcup to formulate and
assess decisicns and opinioans and, thrcugh this preccess, establish

a convergent group consensus.

The Strabec Techrique, presertly urder development at Simon
Frzser university, emplcys a similar group approach in its
methodology, but is differentiated by its emphasis on the spatial
compcrent c¢f ferecestirg and planring. Both, the Delphi and the
Strabc Techriques, are characterised ty the importance of
feedback tc the prccess. Participants in the decisiorn-making
process are expected to fcrmulate ideas and opirions, and after
compering their ideas with those of the rest of the group,

re-evalua*te ané refcrmulate their ideas and opirions. In this
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manner, it is telieved possitle to derive a better COnRSersus of

opinion and to make a decisicr more clcsely reflecting a group

nzverage" with ar incicaticn cf the variatiorn of opinions.

As a forecesting and planning strategy, Strabo has 2 wids
rerge of potential applications for situatioms with spetial
cemporents. Geologists, for example, might employ the strategy
ir making decisicrs concerning expleration for ratural resources.
An early attempt by Harris et_al. tc employ a similar process
to +he problem of evaluating mineral pctential relied uporn the
spatial meppirg of subjective probabilities provided by a group
of expert geolecgists. Climatolcgists and meteorologists might
use +he stre+egy tc forecast or predict long or short term
charges in weather patterns arnd systems. MNany cther applications
of the stretegy can be foreseen, but, presently, the one showing
the most utility and pctential is in the field cf urbar planning.
Strabc car be used to identify spatial patterns of highly
subjective urban-sccial pheromena such as social class oI
neightcurhocd livability. It can be used to plan facilities
fFor existing urban social-spatial patterns, or to predict future
planning requiremernts resulting from forecasted changes ir social

irndicators or from forecasted charges in the urban social-

spatial pat*errs.

In crder tc fecilitate the collection and reccriing of the

larg= amounts of mapped data from each ot the irdivijual experts




“he grcup ard tc prepare a promp+t summary arelysis of this
data, *thz use cf a computer, together with its graphic display
capapllities, bteccmes a necessity. Preferably, the 2ptire Strabo
proczss, including Itera*icns, carn be completed at a single
sessior with the expert panel. By previding immediate feedback
to the panelists ard completing successive iterations at &

single converirg of the panel mairtains the panelists' interest

ard keeps the preoblam befcre <them "fresh!" in mirnd.

The cecnputer can assume two very important roles in the
S+rabo decisicrn-making prccess. First, with the aid of a
digitizer or a scar line converter, the maps prcduced by the
pancelists can be rapidly encoaed and stored, and, in a sense, *the
cerputer car keep a reccerd of all individual and/or group
decisiors. Seccrdly, the computer can be used to summarise all
the individuzl maps (or decisions) and derive an "avarage", oOr
ccmpcsite map whkich, by means of apprepriate graphic display
hardware, car be fed back to the panelists witkin minutes for

success:ve Strabo lteraticns.

Alttoughk preliminary discussions cf the Strabc technique
ir@dicate +ha* *+he strateqgy may have considerable wcrth in the
f:ield of urktan plapning, it remairs to develop & more
cczprehensive ccrnceptual framewerk witkin vhich to place the

scchknique. To be a truly practical tccl, it must have a sound



theoretical basis. Such gquestions as "Whc is an expa2rt?" and

"Hcw are withir-gricup clusterings of opirions *c be interpreted

ard aralysed?'" remain to be investigated.

It is prcpcsed that research be undertaker to answver these
arderlyinrg ccncerrs cf the Strabo Techrique arnd to establish the
necessary thecrectical fcundation for the method. It will be
necessary tc refire and exterd existing computer software to
srcede, stcre, and summarise the spatial patterns identified by
tte expert panelists. The computer-assisted planning and
forecasting strategy should be develecped so that it is
"pertable" ard can be successfully implemented and completed
witkin cre sessicrn with the expert panel. The second criteria is
not* crucial in situations where the parel cannot be convered;
hevwever, it i1s desirable to have all the experts ccnvened ;t once

sc that the delay between the initial respcnses cf the panelists

ard the feedback enc¢ then successive iterations is mirnimal.

To develiop the strategy so that it may be applicable to ar
urben planrirg environment it I1s suggested that the me+thodology
be applied and tested cn several urban areas cf differert scales
and complexities, fcr example, a neighbourhoecd, a smail
ccempurity, ard a metrecrclitan area. A panel cf experts would be

selected frcm ezch of the urban areas and conversd at a location

with access *c ccmputer faciiities. They would be individually




required tc precvide spatial irfermation about sccial and/er
economic indicators which would be ther input to the computer.
Prcgrammes, using a technique of polygon overlays, would produce
a composite map indicatinrg areas cf agreement and areas of
disagreement, cr arees of high idert:ficatior errors. After
examining ard discussirg the ccmposite maps, the panelists would
be asked to re-evaluate their decisions of the previous round.
Fecllowing several successive iteraticns of this general

precedure, a ccnvergence cf cpinior in a spatial dim2nsicn could

be a2nalysed.

An applicatiorn of the Techrique to urban areas of different
sizes ard complexities wculd demorstrate its gereral utility as a
plannirg tcol. It is rot irtended that the Strabo me+hcd be used
in isolaticr of cther planning strategies, but that it be used to
complement existing techniques. It can be used when it 1is
necessary to measure cr identify higkly subjective soclal
irdicaters *hat carnct be sufficiently measured by ihe more

cernvertionel methceds.



Part 1: CONCFPIS AND PRCGRAMMES

1.7 The Ccnventicral DPelphi Methoé (N. Edelson)

The Strabe Techrnique is a spatial application of a decisicn-
making process called Policy Delphi. Policy Delphi is the result
of 2 set of mcdifications that have keen made orn what has been
termed the "“Corventioral Delphi Methed". 1In this section, the
paper will discuss some of the main aspects of Conventioral
Delphi and review part ¢f the history of its develcpment.
Subsectiorn 1.1.3 will evaluate some cf the criticisms that have
been levelled against Conventional Delphi. This will provide a
context fcr undzrstarding Section 1.2 which describes the

evclution cf Pclicy DPelphi arnd the way in which the Strabo

Techrique carn functicn as a spatial ccmponent of it.

\
1.1.1 Histcry of Convenrticnal Delphi

Ccrverticnal Delphi was originally developed in the late
1940s by *ke RAND Corporatior as part of a series cf classified
studies fcr the American governmert., Although a few preliminary

D

.
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pers were published describing certain aspects of the Delphi

methodclogy, it was not until the early 1960s that the technique

wes explici+*ly discussed in the RAND papers ard acadamic




jourrnals, The first was "An Experimertal Application of the
Delphi Method tc the Use of Experts" by Dalkey and Helmer. 1In
1964, "Peport on a lLcng Range Forecasting Study" by O. Helmer

and T. J. Gcrdcrn appeared in the RAND paper series. This study
generated a oreat deal of interest and the results were described
by Daniel Bell the fcllowing year in the more widely read jourral

named PUBLIC INTEREST (Bell, 1965).

With this increased publicity, three phenomena occurred.
First, Conventional Delphki was applied to a wide variety of
subjects. These ccncerned lcng term predicticns by groups cf
experts in such areas as populaticn growth, scientific
breakthroughs, the impact c¢f autcmaticn, space exploraticn, as
well as weaperry and war. Seccnrndly, Deiphi was extended from a
forecastirng device to a gerneral methed for opinior assimilation and
evaluation (see Pill, 1971). Thirdly, a variety of experiments
were carrieé cut tc test both the accuracy of predicticns made
as well as the validity 2and efficiency of consersuses reached by
+he Delphi Method in compariscn tc other group decision-making

*echniques (Dalkey, 1972).
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Delphi has been characterised as "a method

10

Cbjectives and Assumpticrs

grcup cemmunicatiorn prccess sc tha*t the process is effective in

allcwing a grcup of individuals, as a whole, to deal with a

comp.iex problem" (Iinstcne ard Turoff, 1975, p. 3). Ir its most

gener2]l serse, Delphl is & set of techniques desigred to help in

the formula*ion arcé assessment cf decisions and objectives

thrcugh arn Iterative process of irnfcrmation feedback. Mcst cf

tte early epplicaticns of the techrigue were corcerred with

impreving the azccurecy of predictions. The method was designed

t¢ help cverccme scme of the shortcomings inherent in

face-tc-fece ccemittee irnteraction. These shortccmings include:

irterpersonal conflicts among committee
memnbers;

social, emoticral, ard authority relatiors
among the participants;

dcmirance cf certain individuals within the
gIrCcup;

lack c¢f creetivity by certain ind:zviduals :in
grcup situatiors;

inzdequate ccnsideration cf certair
alterratives as a result cf group discussicr

dyramics;

for structuring a
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6. experses asscciated with the length of meetings
and the trenspert cf geographically dispersed
participants;

7. }ow feelings of accompiishment;

8. lack cf corritmert by individuals to the
ipplementaticr of group decisions (Jung, 197¢€,

po 1-3).

These kinds c¢f prcblems tend to reduce rather than ernhance
*hz performarce of experts in evaluatirg evidence and coming tc
poclicy decisicrs., Of particuler importance are prcblems
associated with the unwillingness c¢f subcrdinates to risk

iniores +tkat might conflict with pecple having authcrity over
g pecp g

N Q
oo ol do)

em. One ccnsequence of this and several of the other factors
listed abcve is that the dynamics of group discussion may
preclude the sericus corsideratior cf acceptable alternatives.

Ir additicrn, urder traditicnal committee procedures, it is often
the case that only +he views of the majority and of persistent
mireri+ies tend To be recorded. Thus many pcterntially innovative
tdeas dec rct appear ir the firal reperts cf committees either
because “hey are not raised cr because if raised, they do not
-~eprasent the view of +he majority. A ret result of these
shor+cemirgs cf treditional committee procedures can be a lack of
comm:itment cn *the part of participants to help support the

implementeticn cf agreements reached.
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The crigirel epolications of the Delphl Method incorporated
three invariarnt elements in attempting to overcome these
orcblems: 1. anornymity of the participarnts; 2. contrclled
feedback cf resporses; 3. statistical group respcnses (Dalkey,
1972, pp. 20-21). These elements constitute the core of what
s ncw termed "Corvernticral Delphi", This methcd follows a
series of steps that proceed as follows:

1. test perscrns are given a set of questiorns
wkict +hey have to answer with quantitative
estimates c¢f some sort (e.g. the year some
ever+t will occur, the level ar item will
reach, etc.);

2. resporses are tallied after beirg weightea by
the amcunt cf confiaence the respcndent has in
his or her answer; a set cf descriptive
statistics are thern determined to summarise
their arswvers;

3. the results are then returned to the test
persors alcng with an indication of where each
perscer stands relative tc the group as a
wtole;

4. the respcrdents are then asked to re-cvaluate

their copiriors and submit new responses

star+ing the process again.
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Thkis process may be repeated any rumber cf times, but is
gersrally not repeated more than twc or three. More repetitiors
are *“ims cersuming and tend to prcmote a false type of consensus
among the participents. This will be discussed further irn

Sectior 1.1.3 as ore cf the criticisms of Delphi.

Ccenventioral Delphi is irntended to be used by grcups of
experts or persons with authority to make decisions in specific
arcas. The techrique assumes that all participants have roughly
eaqual knowledge of the matter at hand. Three further assumptions
are of impcrtance fcr statistical reascns:

1. because the participants are similarly
krncwledgeable, median opinjion is more likely
tc be f'correct' than that of any particular
member;

2. if a group of persons expresses value judgements
tha* are aivergent, mediarn cpinion is most
lik2ly tc express tLe correct answer,

3. in gererel, the larger the group, the mcre

accurate *the answer and the greater its

reliability.

Ttis dces rot mean that consensus is the orly rzsult
reccrded by the metheod. Though their ZIndividual idertities

remain guarded to irnsure the free excharnge of ideas, the cpinicns
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5>f all participants are irndicated both in the Iterative feedback
of infcrmaticn to grcup participants ard in the final report of
the committee to those with ultimate autherity for
decision-makirg. These divergent opinions are presented along
with sta*istical measures of disagreement within the group. Also
ircluded are the degrees cf confiderce individual members have in
their ability tc evaluate specific questions. If there are
serious disagreements among the participants, these are polarized
and explicitly rcted. This reccrding procedure is quite
jifferer* frcm traditicnazl ccmmittee reports which tend to
d:scard opinions over which there Is rct a.consensus. In this
way, decisicn makers have access tc a fuller range of proposals,
ard mircrity factions need not feel obliged to abandon their

prirnciples in false ccmpremises.
1.17.3 Criticisms and Evolution of Delphi

As a resutlt of the many experimernts invclving Convertional

D1phi, a number of impcrtant criticisms have been levelled at

+he technique. These have led to several important mcdificatioms,

ore of which heas been the development of Policy Delphi.

The discussicn of +*+he criticisms will focus on questicns

concerr.ing the validity of Delphl generated consensuses and some

~f “*Le dicadvartages irherant in keepirg the opinions of group

i
!
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participants anonymous. This will ernable us to better understand
Sectior 1.2 which traces the developmert of Policy Delphi. One
cf the strongest criticisms of Conventioral Delphi is contaired ir
"DELPHI ASSFSSMENT: EXPERT OPINION, FORECASTING, AND GROUP
PPOCESSES™ by H. Sackman (1974). This paper concludes that
Corventional Delphi shculd be dropped "urtil its principles,
metheds, and fundamental applications can be experim=ntally
established as scientifically tenable". Since the assessment was
publisked by FAND, the same corporatior which was instrumental in
develcping +he techrique, it is worthy of some consideration.
Sackmar raises sixteen basic points c¢f criticism which
emerge from an evalua*icn of the method. This evaluaticn is
based cn the Arericar Psychological Associaticn's "Standards fcr
Educa+«ional and Psychological Tests and Manuals". Tha2se standards
ra2late to sampling, controls, reliability of measures and
criteriea validity. From his analysis Sackman werns that
Converntional Delphi

", ..items are typically broad, amorphous classes

of events, not precisely defired empirical

occurrences. Delphi fcrecasts are opiniors about

such broad clesses cf everts, not systermatic

documented opinions about such brcad classes of

events, not systematic documented predictions cf

such ever+ts. These opinions are typically snap

judgements frequently based on free associaticn

stereotypes. Ccnsersus for such opinion terds to

be manipulazted consensus to minimize dispersion of

cpirior. Further, the universe from which itenms

are sampled is typically disregarded arnd unknown

as are +he iden+ity and qualification of the
exper+ panelists." (Sackman, 1974, p. 58)




16

cackmar's cro<t:cisms 2re focused cn the reliability cf
D=lphi a2s a predictive d=vice and severali weaknesses irherernt irn
a method which does nct allow direct interaction among
participants. These weaknesses are irterrelated arnd include tte
focllowing:
1. Participants may interpre* questiors

differently. The existence cf differernces 1in

irterpretation car often be revealed ornly

+krougkt direct discussion and argumentation.

2. Experts may have very different theorles with

which they are evalua*ing a particular set of
events., They may be basing their estimates con
very different assumptiors concerning the

currert situetion or the likely future status

cf key ir*ervening variables. Unless these

differences are specified, an averaging of

responses may prcve to be extremely
misleading.

3. Altrough arorymity of participarnts was
designed tc minimise the "bandwagon effect"
aré authority relaticns which often appear ir
reqular committee discussicns, it does not

elimirate tlem entirely.
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The first of these three criticisms car be reduced by
ndlvidual Interviews with each of the Delphi respondents. The
secornd 15 pzrhaps the most difficult tc overccme. For
complicated preblzms it clearly requires extensive discussior

amcrLg the various participants in the decisicn-making process.

The third criticism has been subjected to scientific
inquiry. Mery psychcicgical tests show that there are tendencies
fer the opinicns of individuals of a group *o converge, at least
<emporarily. This is cfter true regardless of the technigues

used to maintain “he "integrity" cof the opinions of its members.

)]

Ir 1936, M. Sherif discovered that he could alter th2 estimates
of 'experts'! ccrncerrirg the currert size of the Communist Party
~f +he Uni+ed States of America by approximately ten times by
al*erirg the presertation of data corcerring its previous size.
O+ter experimerts have estabiished the existence of what is
+ermed the "zutokinetic effect". For instance, It hag been
demonstrated that a group of people gathered in a dark room will

reack a consensus corncerning the 'movement' of an cbjectively

stationary lighkt buib.

Szckman pcints cut that these experiments are quite relevant
+c the Delph: Method. If grcur members have different
‘r+erpretaticns c¢f the meaning of a guestion, Or if they believe

:r fundamentally different thecretical frameworks, then their
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responses ir the first Delphi round will be guite different.
Presentaticn of the averags of these disparate estimates can
prcvide a misleadirng central tendency toward which the
participants will "gravitate" in subsequent rounds. Thus, under
many circumstarces, the advantages of anonymity which were cited
abova can be outweighed by these kinds of considerations.
Conventioral Delphi can lead to a temporary and therefore
misleading level of agreement among the participants. This
apparent cersersus is not necessarily authentic. According to
Sackmar,

"(a)uthentic cecrsensus refers to group agreement

reached as a result of mutual education through

increased information and adversary prccess, which

leads to improved urderstandirg and insight into

the issues; it does not refer to changes of

opinicn associated primarily or exclusively with

bardvwagcn statistical feedback" (Sackman, 1974,
p. 45).

Ir effect i+ can be argued thkat Delphi is ornly a tool.
Delphi cannot create genuine consensus when the basis of such
corsensus dces not exist as part of the objective interests of

tkose involved in the decisiorn-making process.

It is impertart to note that despite his severe criticisms
of Ccnventicnal Delphi, Sackman does not dismiss the validity of

+hes iterative feedback technique as such. He argues that it can

be used as a heuristic exercise tc help working committees come




19

“0 a better understanding of the arezs in which they agree and

disagre=.

"As a2 heuristic exercise, it would be highly
aavisable to mix itarative pclling with varyirg
forms of quartitative arnd qualitative feedback,
perscnal ccrnfrontation where feasible, cultivated
developmert cf adversary positions as opposed to
cchsersus, ard centrolled variations in the types
ard level of ancnymity." (Sackmar, 1974, p. 71)

This kind of process was developed by F. A. Heller (1969) under
the title "Grcup Feedback Aralysis". Heller's method involves

&
A

+hree

0n
(0

ps:

1. completion of individual research implements
(questiornaires or interviews)g;

2. a feedback of scme of the results frcm the
irpdividual implements;

3. discussior of the results based on feedback.

Althougt this ultimately removes the anonymity assoclated
with Conventioral Pelpki, it still erables all irdividuals to
2XEress their opinions independently at the outset and to receive
3+ Ze<ast cne round cf feedback ir *he form of a statistical
aralysis of the questionnaires. ©No cne need express his or her

vizw publicly urntil after the process reaches the face-to-face

phase.
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1.2 Policy Delphi (N. Edelson)

Turoff (1970) devised a method, similar to Heller's "Group

Peedback Aralysis", which he calls "Policy Delphi". This
decision-making prccedure carn differ from Converntional Delphi iIn
+tree importan*t ways. First, whereas Conventioral D=21lphi was
d2signed to gair consensus concerning the likelihced cf future
avents, Policy Delphi is used in areas of political ccnsequence
which are less susceptible to precise analytic evaluation.
Secondly, whereas Conventionel Delphi is generally used to g%ther
“he cpinions of experts, Policy Delphi caﬁ incorporate irn the
decisior-meking prccess the views of crdinary citizens as well as
experts. Thirdly, whereas Ccrnventional Deiphi stresses the
igpertance of maintaining the anonymity of particifpants, Policy
Delphi can be used as part of an cverall plarning process whickh
ircludes generel committee work, thecretical arnd empirical

aralysis, and face-to-face communicaticn.

Accordirag to Turoff, Policy Delphi combines important
aspects cf Convertional Delphi and face-to-face communication:

" (I+) can be given to anyvhere from ter to fifty
pecple as a precursor to a committee activity.

... (It is) an crganized method fcr allowing the
resperdents representing such views and
informatior the cpporturity to react to ana assess
differing view poirts, Because the resporndents
are (initially) aronymous, fears cf potential |
repercussions and embarrassmert are removed and nc
single individual reed commit himself publicly
until af+ter +Le alternatives have been put on the
+z2ble" (Lirstcne and Turoff, 1975, p. 86).
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Thus, this method has several important advantages. It can
help tc ensure that all possible optiors have been "put orn the table™
fcr corsideration. I* can be used to estimate the impact and
ccnsequences of any particular policy option. Finally, it can
aid in the examina%icr and estimation of the public acceptability
of any particular option. With such great flexibility, Policy
Delphi is suited for dealing with a large number of different
+ypes c¢f preblems. Linstone and Turcff repor+t orn several of the
ways in which It has been applied:

1. explering urban and regioral planning opticns;

2. evaluating possible budget allocations;

3. exposing priorities of personal values, social goals;

4, examining the significance of historical events;

5., plarring university campus and curriculum opticns;

6. putting together the structure of a model;

7. delireating the pros and cons associated with potential
policy options;

8. developing causal relationships in complex economic or
social pheromena;

9., distinguishirg and clarifying real and perceived human
morivation;

10. gathering current and historical data not accurately known
or available (Linstore and Turoff, 1975, p. 4).
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1.2 The Strabo Technique (N. Edelsor, F. Fisher, and J. Little)

The purpose of this section is tc illustrate the use of the
Strabc Techrique. The Strabo Techrnique employs a set cf cdmputer
precgrammes *c rroduce a series of maps and matrices which help 1in
-he znalysis of the responses of a grcup of individuals tc
ques+iors concerning spa+tial attributes cf an area. The technique
cen be used, fcr example, in cenjuncticn with Policy Delphi as a
key compcnen*t cf the Strabo Plarning Methcd (footnote 1). It can

also be used with cther forms of Conventional Delphi, cor even in

stu

L

+ions rot having an iterative feedback procedure, as a general

ci+izen-pclling or information-gathering device.

The orly necessary condition for the use of the technique is
+tat each participant complete at least onre of the two types of
mzps. The f£irst type is an Attribute Map describitg some social

ipdicatoer, characteristic, or planring policy fer past, current

0

- future s+«atus of pcrtions of the study area. The second type

{4

c a Cenfidzrnce Map describirg the ability of each participant to
arswer the Attribute question. Irformation from these maps is
+ransformed irto mztrices whi¢h are subsequently manipulated by
+he Strabo Techrnique's programmes. Later they are r2translated
iptc meps reflecting the composite responses of the group of

participants. For illustrative purposes, consider the following

fictitious exarpls., It this example, *he Attribute Maps identify
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porticrs of a reighbcurhoecd calied Grardview which four local area
planring committee members feel should be (1) single family, (2)
multiple family dwelling, or (3) non-residential. The Ccrnfiderce
Maps indice*e tha general familiarity that each member has with

pcrtions ¢f +the neighbcurhood: (1) familiar or (2) not familiar.

The descripticn cf “he cperaticn cf Strabo is divided intc a

set cf 6 prccedures (see Figure 1):

1. Farticipar4+s drew Attribtute and Cecrfidence maps;

2. Attribute ard Ccnfidence maps are encoded into a grid format;

2, Eucoded maps ar< submitted to the Checker programme wlere they are
checked fér logical inconsistercies and transformed irto a data
matrix (OUTDATA) ;

4. The matrix from CHECKFR (OUTDATRA) is used by the GRID programme to
reprcduce maps tc maks sure that the matrix corresponds with the
original Attribute and Confidernce Maps;

5. The Matrix frem CHECKER (OUTDATA) is transformed by the COMPARE
programme irtc a se* of data map matrices (OUTPUT) and a set of
matrices comparing the amount of agreement among pairs of
participants;

6. The data map matrix from COMPAFEL (OUTPUT)is transfcrmed intc a set

cf maps by GRID.
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Figure 1: A Flow Chart of the Strabo Data Handling Procedures
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Procedure 1:

The purpose of this procedure is to have the Strabo
participants fi1l cut appropriate Attribute and Confidence
informztion in pencil or base maps. The base map used for the
questionnaire should be drawn so that identificaticn features
such as streets, street intersections, rivers, arnd other ébvious
boundaries correspcrnd as closely as possible to grid cell

bcuncdaries.

Attribute Maps car include a wide variety of rhenomena
describing, fer example, aspects of variations in the quality cf
life ttroughout different portions of a neighbourhood, or, for
arotker, spatial variesticns cf the probabilities of locating
natural resources. To take the neighbourhocod exampls into more
detail, they can describe general characterisitics such as blight
arcazs, areas of air pellution, rich areas, family areas, among
others. A++ribute Maps can alsc measure policy prefererces--areas
which stould be zorned for high rise dwellings, ereas which should
receive reighbcurhood improvement grants, among cthers. Obviocusly

+he list cof attribute maps is limitless.

The mest important consideration is that all individuals
participating in thke exercise have a coamon urderstanding cf the

meanirg of the questions. It is best if the questions arise as a
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result of the reed of a committee to sclve fairly specific problenms
of informaticrn gatrering cr policy resclution. If this need is
part of ar ongcirg planring or forecasting process, the questions
will be more clearly defined ard clearly understcod. In additior,
tte respordents will be more likely to answer the gquesticrns

patiently ard a2s accurately as possible.

The Corfidance Maps can be used in two weys. Their primary
functicr is to serve as se+s of weights fcr the Attribute Maps.
Ttey alsc reveal irportant informatior about variatiors ir the
degree %*o which participants in the plannihg prccess are familiar
with different portions of the study area as well as the amount
of ccnfiderce they have for dealirng with specific policy or

forecasting questions.

There 2re three kinds of input data that can be used for the
Confiderce Maps. One is the result of asking all participants tc
:den+ify the portions of the study area with which they feel
generally familiar. A second ccmes from asking them to weight
their own ccnfidence ir their responses to specific Attribute
questions. A *hird kind of Cornfidence Map input data car be
jerived by testing the level of knowledge participants have

abcut ei+her policy questions or about portiors of the study area.
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Procedure 2:

The objective of this procedure is to transform the
irfcrmetion con the data maps into a data matrix (INDATA). This
is begun by dividing the study area irnto a grid of equal sized
cells. The grid fcrmet allows comparison and measurement of the
original data maps. It is recommended that eack cell be 1/8" by
1/10" wide to ccrrespord with the type face of the GRID prcgramme

map cutput which will be discussed ir Procedure 4.

Fach ce€ll in the grid system corresponding to the Attribute
Map must be identified with the appropriate value indicating, fcr
axample, (1) single family, (2) multiple family, or (3)
non-housing. Each cell in the grid system correspcnding to the
Confidence Map must be identified with the apprepriate value
indicating degrees cf familiarity: (1) 'familiar', (2) 'somewhat

familiar?', cr (3) 'not familiar®‘.

In the future it should be possible to transform the
origiral data maps intc the grid format very rapidly with the use
of a programme such as SYMAP (LCG, 1976) . The boundaries drawn on
the data maps will simply be traced with a ligkt pen on a cathcde
ray tube or with a digitizer. This data will automatically be
+rarslated :nto polygons and ther Into data matrices. These

polygor data,Accllected as pclygors, can be trarsfcrmed into a

73rid using SYMAP.
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Where *he techrnology is urnavailable or the maps are simple,
+he procedure cutlired below can be used, and was used feor our
researct. Ttis procedure requires an interactive editcr and a
cartcgraphic light table. The methecd of transcribing the data
frem the penciled maps into a fcrm for input to CHECKER is a type
of '‘rur-length enceding' (Newmar and Sproull, 1973). Each row of

cells ir the base map corresponds tc a rcw in the matrix (INDATA).

Step 1: Tape a piece of paper cortairing the appropriate grid systen
on a light table. Tape the data map or the top of it.
Tdentify the cccrdinates (rcw, cclumn) of all the
intersections of polygons. This should be done in pencil
directly cr the criginal data map. Any cell which ccentains
more thran ore value must be assigned the value which cccupies

most of its area (see Figure 2).

S+ep 2: For CHECKER, each rov must also have four pieces of

information: N, M, R, Row

where:

N = the number of the individual participant who completed
the map;

M = a2 numbar represerting the type of the map, e.g.
1 may represent a map cf Attribute I, 2 may represent
2 map cf Attribute II, 3 may represent a Confidence
reap, and so cnj;
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Figure 2: Approximating Polygons by Grid Cells
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Fow = thke rnumber of the rovw.

St=p 3:

Step 4:

30

T = +te zcund number (i.e. *he number of times that the
perticipant has drawn map M in the iterative feedback
precess;

Crea+e a cata ma*rix base cortairirg cane row fer
‘cacl row or the map's grid system. Label columns
ore thrcugh six with the string 'N M R'. Number
columns severn thrcugh ten with the apprcpriate row

rumbers:

N MK 001

N M F 002

Stcre this ma*rix base.

Pcr eachk map, traasform the matrix base into the
par~icuiar map matrix fcrm by replacing 'N M R' with

+te 2prropriate string.

Tder+ify the da*+a values Iin eack row. Reading from

left tc right across each row, reccrd those cells, as they

are encourtered, that represert the right boundaries of
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the regicns. The value of the region is recorded with the
cell cclumr rumber. Thus the string, '1 17 2 40' signifies
*ha* tte first ssventeen cells have value on2, and cells
eightteer through forty have value two. Likewise, '1 40°
signifies 2 row forty cells lorg, all the ¢ells cf which heve
the value cne. 1I* is important to note that the information
car fill several lines followirng each other. Thus, each

rcw receréd must be terminated by '-99°'. This carn be

best urderstood through the coding produced for the fol-
lowirg example map which contzins 60 rows and 40 columns
(Fiqure 3). The coding of the Confidernce HMap indicating

familiarity for respondent number one was accomplished by:

Chargirg columns 15-18 tc the string *'1 40! in row 1.

Cranging columrs 15-29 to tke string *2 9 1 17 2 40°
in rews 2 through 16.

Crancgirg cclumns 15-24 to the string *'1 17 2 40°' in
rcws 17 thrcugh 30.

Chargirg columns 15-30 tc the string '2 14 1 17 2 40°

in rows 31 through 60.

Thie resulted in the followirg for Resporndent 1, Map 2,

"Rcurd 1:
1 2 1 001 1 40 -99
1 2 1 002 29 1 17 2 40 -G9
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A Map to Illustrate the Digitization Procedure

Pigure 3
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2 9

1

17
40

40

17

17
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2 40

3 40

3 40
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Step 5: Repeat steps 3 and 4 fcr each map.

-99

-99

-99

Step 6: RAfter all the map's matrices have been completed,

store them together in a file (INDATA) cn card format.

The order in which the maps go irnto INDATA car be

arbitrary.

Procedure 3:

The objective of procedure three is to transform INDATA into a

matrix called OUTDATA.

prcgramme whick is used in Procedure 5.

complished with the use of the CHECKER prograame.

some tests of consistency in the data as well as writing OUTDATA,

This objective is ac-

which is less expersive tc use than INDATA.

OUTDATA is the input matrix fcr the COMPARE

CHECKEE performs




34

ITrnruts tc CHECKEK:

INDATA file con card format

Contrcl Veriables:

2. NKOWS = pumber of rcws per map,

b. NCCLS = rumber c¢f columrs per map;

c. NRES = number of respordents;

d. SLOT1, ..., SLOTS5 = ideptifies the order, by type cf
map (M), ir which the input data are tc be
cstored ir OUTDATA;

1.
<.

e. UPDATE = "'0'B" if OUTDATA is being created as a new file;

weqi1Br if OUTDATA is already created and is
beirg either ccmpleted or revised;
Outputs from CHECKER:

1. OUTDATA
2. CUTCERR

+ransformation of INDATA data file;
file contairirg the description of OUTDATA.

Thke procgramme CHECKFR creates the data file OUTDATA ir an
i¢ecrative facshion. If CHECKER encounters a mistake in INDATA, it
saves ke pcrtion of OUTDATA that has been created and records a
message irdicating the error it has encountered. For example,
Figure 4 irdicates that CHBECKER terminated at row 15 because
+he column wid+h of a region was larger than NCOLS,
+he column width of the =2n*tire study area. This error
must be corrected by charging the column width of the region
in row 15 tc 7, its appropriate size. It 1s then Lecessary
+0 delete lires 1 through 15 in INDATA and to change the ceontrel
variable UPDATE frem '0' %o '1', The cortreocl statements for the
file hardlirg may elso have to be altered to indicat= that OUTDATA
ard QUTCEAR have already been created. After these changes are
made, CBECKEF car be rerun. TLis process continues urtil all of
INDATA has teen +*rensfecrmed into OUTDATA. Figure 5 shkcows the

ncssaue irdicatirg OUTDATA has been successfully completed.
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Figure 4: An Example of an Error Message

NROWS= 60 NCOLS= 40 NRES= 4 SLOT1= 1
S1.0T2= 2 SLOT3= 0 SLOTU= 0 SLOTS5= 0
UPDATE= Q'R
NO EXCFEDS NCOLS 57 RESPONDENTS 1 MAP 1 ROW 15
60 40 4 1T 2 0 0 0
7 3 -32000 =-32000 -32000 |

PKOGRAM FINISHED

Figure 5: An Example of a Message Indicating the Successful
Completicn of a Run

NRO¥ S= 60 NCOLS= 40 NRES= 4 S10T 1= 1
SLOT?2= 2 SLOT3= 0 SLOT&4= 0 SLOTS5= 0
UPDATE= '1'P;
60 40 4 1 2 0 0 0
3 3 =32000 -32000 -32000

PRCGFAM FINISHED

Procedure U4:

The objectivé cf rrocedure four is tc check OUTDATA to make
sure that it accurately reflects the information on the origirnal
data maps. This is accomplished with the use cf the GRID pro-
aramme. GRID has reen adopted from the GRID Programme developed

by the Laboratery fer Cemputer Graphics at Harvard University

(see Gocdrich, 1572).

Inpu+s tc GRID:

The following is a brief synopsis c¢f GRID ccmmards. Fcr
variaticrs of map formats, consult the GRID Manual (Goodrich,

1972) .
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1. Irput files

a. OUTDATA
b. OUTCHAR

2. Contrcl Variables
a. MRP
b, TITLE (mus* include three lines fecr title of map
teing precduced)
c. Elective Control Variables:

ceclumns 4-5 6-10 11=-20 21-30 31-40 41-50
elective # blark field I field IIX field III field IV

1 NROWS NCOLS GSD GSA
2 1 ' 1
K NLEV
4 MIN
s MAX
-
SYMBOLS L GB

OVEPPFINTS (3 cards)

Rhere:

Elective 1 specifies the parameters for the rectangular
crid that is to be mapped

Elective 2 ccntrols the input cptions for the data
Elective 3 specifies the number cf levels into which the
total value range is to be divided
Elective 4 specifies the minimum value of the value range
Elective 5 specifies “‘he maximum value of the value range
Elec*ive 7 specifies the grey scale symbolism that will be
printed on the map. This elective must be in-
cluded on the first map of any submission. All
five cards (the elective card, the SYMBOLS card,
and the three OVERPRINT cards) must ke included
each time it is used
NROWS = number of rows per map
NCOLS = rumber cf columns per map
GSD = grid cell size down (suggest 1.0)
GSA = grid cell size across (suggest 1.0)
NLEV = rumber cf levels of the value to be printed on
the map (up to a maximum of ten levels)
MIN = mipnimum value
MAX = maximum value
SYMBOLS = orne symbol to represert each of the levels of
the value being prirted cn the map; these are
rlaced in columns 1 thrcugh 10 (i.e. level
cne's symbcl is in column 1, level two's
symbcl is in cclilumn 2, anrd so on.)
L = symbcl for cells that are less than the

minimum level (col. 21)

G = symbcl for cells that are greater than the
maximum level (col. 23)

B = symbcl for backgrourd cells (col. 25);
this should be * ' (blank)
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OVERPRINT = there can be up to 3 overprints fer
level; each overprint is placed on a
separate card ir the column associated
with that level's symbol

d. 99999

¢. 'a' through 'd' can be repeated as mary times
as there are maps to be printed. Once an elective
has beer specified, it will be carried ornto succes-
sive maps until it is changed.

£. END

3. The fcllowinrg card is input tc ROWIN, which is a GRID
subroutire c¢r Unit 13:

INPU ir cclumns 1 - 5
Ttis irdicates that the input data matrix is being

checked.
MXX in ceclumns 8 - 10
M = the SLOT number cf the data set tc b2 mapped
XY = the rumber of the case (e.g. respordert)

Irclude ar INPU card for each map desired.

4, Since ttese maps are simply reproductions of the criginal
inpu+t da+ta, the fcllowing control electives shculd be set
acccrdingly:

Elect:ve 3: set NLEV = the number cf possiblie levels
(¢e.g. in our example, it would equal 3 for
the Attritute map ard 3 for tke Ccrfidernce

RaF) 3
Elective U4: set MIN equal to thke minimum value of the data;

Elective 5: s=t MAX equal to tie maximum value of the date;

Flective 7: or the SYMBOLS card, use the rumbers
represerting the irput levels as thelir re-
spective symbols (e.g. single family dwel-
lirgs = "1v, multiple family dwellings = "2",
and so on. Set 1L = "1", G = "M", and B = " ",
The three overprint cards should be left blank.
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GEID will produce a map correspcnding to each of the
srigiral irput date maps. If there are any mistakes, these
mus+ be corrected Ly revising INDATA ard updating OUTDATA

ttrougl the CHYFCKER programme.

Procedure &:

The ctjective of this prccedure is to perform & series cf
computa<iorns or the OUTDATA matrix to analyse varicus factors
irdicating the amount of agreemert arnd diségreement contained
wit+hin +he maps prcduced by the Strabc participarts.

This is accomplished through the use cf the COMPARE prcgramme.

Inputs to CCOMPARE:

1. Input files:
a. CUTDRTA file frcm CHECKER
r. OUTCERAR file from CHECKER
2. Cecntrcl Variables:
a. BAA high agreement thresholé (e.g. 80% of NRES)
. 2 low agreement threshold (e.g. 50% of NRES)
c. D high disagreement threshold (e.g. 25% cf NRES)
d. MAP1 +te SLOT number of the Attribute Map
e. MAP2 tLe SLOT number of the Confiderce Map
£. COMPA = '1' +to calculate ar AGREEMENT/DISAGREEMENT Map
g. COMP¥ = '1' +to calculate a composite Confidence Map
h. SCATTER *1* to calculate a SCATTER Map
. MATRIX1 t1' +o0 calculate a disagreement matrix for
the Attribute data
1Y +o0 calculate a disagreement matrix for
the Confidence data
. MATRIX3 = '1' to calculate a disagreement matrix for
the Attribute data filtered by the Confidence
data

§. MATRIX2
k
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Outpu+ frcm COMPAKE:

1.

Data Files:

2.
b.

OUTPUT
CUTCOM

Da+a Matrices:

-

[=

MATRIX1: This is ar NRES by NRES matrix indicatirg the
runter of cells cver which each person disagreed with all
the other perscns concerning the Attribute Data Map. From
the example, Table 1 indicates that perscr 1 ard

person 2 disagreed over 334 of a pcssible 2400 (60 * u40)
cells., Persons 2 ard 3 disagreed over 514 or 21.4% cf

+he cells. There are three ways in which a great d=al cf
flexibility can be added tc MATRIX1. These are discussed

ir Appendix 1.

MATRIX2: This is an NRES by NRES matrix indicating the
runber of cells in which each person had a different

level cf Confidence than each of the other particirpants.

In +Fe example in Table 2 we see that persons 1 and 2

were familiar with s;milar parts cf the study area. They
had @ifferent levels cf familiarity ir crly 200 of the
cells. Person U4 had sharply different levels of
familiarity with all three of the other respcndents. These

disagreements can only be fully understocd when they are
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examined ir conjuncticr with the composite Confidence
Mars that will be produced In the rext procedure. At
this poirt, it is worth noting that MATRIX2 can be
mar.ipulated in the same three ways as MATRIX1. See

Aprendix 1.

MATRIX3: This is also an NRES by NRES matrix. It
irdicates the rumber ¢f times participants disagreed over
categories in the Attribute Matrix. However, here their
disagreemernt is 'filtered' by the Cenfidence Matrix. For
example, this filtering can be used to elimirate
disagreements cver cells in which eitker person being
compared states that he is unfamiliar vith the cell in
questicrn. In a sense, the filtered disagreement matrix

reasures the amount of 'serious' disagreement among

perticipants (Table 3).
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TABLE 1

RTITKIBUTE DISAGREEMENT MATRIX
BY NUMEER OF CELLS

0 334 454 431
32 0 514 403
usy 514 0 367
431 403 367 0

TABLE 2

CONFIDENCE DISAGREEMENT MATRIX
BY NUMEER OF CELLS

0 200 813 1057
200 0 811 1073
6§13 811 0 1105

1057 1073 1106 0
TABLE 3

FILTERED ATTRIBUTE MATRIX
EY NUMBER OF CELLS

0 C 42 82
0 0 42 82
42 42 0 30
82 82 30 0
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It is impessitle to understard fully the nature of
disagrecsments amorg members c¢f planring cr forecasting ccmpittees
without exariring the set of maps which expresses various aspects
5f *he view cf the committee as a whcle. These maps are€

iscussed ir Procecure 6.

The objective of this procedure is to translate the output
£:2es of COMPAPRE intc maps shewirg various aspects ¢f the composite
views of the participants. This is acccmplished by using the

GRID progremme discussed in procedure 4.

Inputs tc GFID:

1. Irput files from COMPARE:
a. OUTPUT
. OUTCOM

2. Input file from CHECKER

a. OUTCHAR

3. Certrol vVariables are basicelly the same as discussed in
rrccedure 4. Differences will be specified in the next
secticn discussing Outpu*ts from GRID.

Outputs frer GRID:

These cutput meps are all opticnal; the label identifying

each cpticn occupies the same place as 'INPU' in procedure 4.

Examples cf ttese output maps appear in Secticn 2.1.2.




MAPV:

MAEFF:

FILT:

FAMV:

AGRYV:
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produces a ccmposite map for a givern variable
(é.g. tke number of people who identified each
cell as single family housing). 'XX' in columns
9-10 identifies the variable to be mapred (e.g.
01 fcr single family housing, 02 for multiple
farily heusirg, and sc on).

prcduces a ccmpcsite map similar to MAPV,
cut filters +he given variable of arn at-
tribute accerding te the Confidence Maps.
This is done by courting only tke Iespcnses
of thcse who were familiar with each cell.

prcauces a filtered Attribute map for
respcendent *XX'. The respondent rnumber,
'X¥¥', is indicated in cclumns 9-10.

prcduces & composite map for a giver level of
Confidence. The Confidence level 'XX' is
indicated in columrns 9-10 (e.g. 01 for fa-
miliar, 02 for somewhat familiar, and so on).

prcduces an Rttribute Map of cells for which
there was agreemert in classificaticn amongst
at least 'A' respondents. It is suggested that the
the symbol for each level (elective 7) reflects
the correspording variable of the attribute. For
example, these cells fer which at lieast 'A' re-
spcnderts felt should be category 1 are identi-
fied s "1"; those where at least 'A' respondents
inrdicated category 2 are identified as "2"; ard
so on. If 'AA' or mcre respondents (e.g..  80%)
agree uron a certain classification, the cell can
be doultly shaded with the appropriate symbol.
Thcse cells not obtaining 2 corcensus, i.e.
agreement in classificaticn from at least ‘A’
respondents, are represerted by the symbol "“D",
If a high disagreement threshcld is reached for
2 givenr cell, it is represented by a doubly
shaded "D".

The rumber cf levels (NLEV of option
3) is twice the number of categories, cr
variables, plus 2. MIN of option 4 is 1
and MRX of option 5 is equal to NLEV.
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AGRY:

ACFHN:

AVGF:

SCTV:

SCTF:
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rrcduces an agreement map similar to AGRV;
tcwever, ir +his case the responses are
filtered by *he Confidence Maps.

prcéduces an agreement map for Confidence
levels. The methcd ard the coding is si-
:lar to that of the AGRV map.

prcduces a map indicating the average level cf
Confiderce for each cell, computed as the
arithmetic mean cf respcnses for the cell.

prcéuces a mep indicating the amount of dis-
agreemert contaired in each cell of the Attri-
tute Maps relative to the maximum amount of
cisagreement possible. It 1s a measure of
entropy measured by the following formula:

NVALS (R(3i) / NVALS) ¥ log(k(i) ,/ NVALS)

"
.Y
+

i=1 lcg (NVALS)

where: NVALS = maximum number of values
for an attribute;
R(i) = number of respondents
checsing value ij
E ranges from 1 tc 2.

prcduces a map indicating the amount of dis-
agreement contained ir eachk cell of the Confi-
dence Map relative tc the maximum amourt of
disagreemert pcssible. It is a2 measure of
entropy based cn the same formula as ir

SCTV.
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Part 2: TKO AFPLICATIONS OF THE STRABO TECHNIQUE

2.1 TEE STRARBO PLANNING METHOD (N. Edelson, revised by
B. W. Luscombe)

Trhe Strabo Planning Metkhod is beirg develioped to help
plernirg grcups deal with the spatial aspects of planning
prgblems. The methcd cannot be used ir isolation because not all
of the plarning decisions that must be made have importarnt
spatial dimensicns. The Strabe Planning Method, therefcre, must
be used irn cecrnjunctiorn with cther planrnirng procedures.

The Strabc Plenring Methcd should ccnsist of a series of
batteries cf gueétions. The specific questions in each battery will
ovclve deperdirg or the interests of the plannirg committee and on
“heir levels of concensus as the process progresses. This makes it
impossible *to cutlire a ccmplete testing manual; howaver, it is
pcssible tc make scme reccmmendaticons concerning the types of

questions tta+ car be raised and the order in wkich these types of

questicrs shkculd appear.

It is suggestec that three types cf questicrn batteries be used.
The first battery should ccncern the familiarity thet pecple have

+F +te arce érC +heir assessment of its currert status and *he

| 4

W

changes tha+ are likely tc occur given current trends. This kind cf
irfcrmatier will erable the members cf the grcup tc beccme familiar

with each c+ther's ewareness of the area, as well as the processes
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+hey believe +o be affecting it. oOnce this kind of infcrmation is
urderst*ood by the committee, it will be possible toc go or to raise
gquesticrLs cercernirg what they would 1ike to see occur in different
parts of the area. This will help the committee members establish
the spatial aspects of +their goals and objectives. A third phase

of Strabo testing wculd include questions about policies that might

be urndertaker tc achieve the agreed upon objectives and goals.

The followirg is an example of a Strabo Plarnning Method
questicnnaire and Information package that can be used as part of a
gersral local area planning prccess. It is designed to accomplish
+wo objectives. First, it explains the Strabo Planning Method to
individuals involved ir local area planring. Second, it elicits data
abocut a study erea from the first battery type of gquestions. These
include perceptions of current land use, as well as the degree to
whict the par+ticipants are familiar with portions cf the study area.
This information will be analysed znd returned to the committee in
+he form of z series cf maps that will be used as the Lasis for
d:scussion. All the irdividual responses will be treated as strictly
corfidertiel. They will te released only to members of the committee

0 help in +he formulaticn of the neighbourhood plan.

To begir “he session there will be a general intrcduction to the
Strabo aré Pelphi methods arnd a description of the kinds of testing

+Yz2+ will be irveclved. Each member of the planning committee will
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be giver a racket of material containirg examples cf the types cf
maps that will be prcduced and an explenation of how the analysis cf
the data will te perforrmed. Tker, the members of the committee

will be asked to complete severzl map exercises.

2.1.17 2an Applicazionr of the Stralo Planning Method tc Neighbourhood
Plarnirg
A "STRABO PLANNING METBOD" PACKAGE

*¥¥* TNTRODUCTORY INFORMATION ***

Trhe Strabo Teckrigue is being developed by gecgraphers and
corputer cartoqraphets a+ Simon Fraser Urniversity. It is ramed after
+rabo, an ancient Greek scientist, who was ore cf the first
cartographic gecgraphers. The methcd has beer adapted from a
decision making process called the Delphi Method. The Delphi Method
was origirally developed bty social scientists interested in gathering
tcgether the cpirnicrs of ‘experts' to predict the likelihcod cf
differert kirds cf new inventions. The method has alsc been used %o
help make spatial 'predictions'. We call these kirds cf spatial uses
>t Delphi, the Strabo Technique. The following hypothetical
si+yatier illus:trates how the technique may be applisd. It suggssts
how geologists in the petroleun industry might use the technique

+c determire the mcst likely places in which to drill for oil.
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Ir this example, the technique is carried cut according to the
felleowirg procedures. Severzl geolcgists are sert 1o explore a region
where there is reascn to expect that oil may be found. They spend
several weeks examirirg any maps or data that they feel are relevart
tc Geciding the best piaces +o locate the drilling equipment. At the
end of this irformation gathering period, each of the geologists is
given a base map of +the regicn and asked to identify the best places

¢ €ind o0il. The maps are then anelysed and a compcsite M&p is drawn

shcwing the average view cf the entire group (see Figure 6).

In this example, the maps of three geologists can be analysed.
A1l <kree generally agreed that oil can be found 1ir the nocrtheastern
ard socuthwesterr parts of the regicn, but they disagreed about its
cxac+ location. This is evident from the composite map. The
composite mep shews the places in which they agreed and disagreed.
T+ is formeé by counting the number cf times each part of the region
was “hcugkt tc have cil. A1l tkree geologists agreed that there was
no cil in the areas left blank. They were also unanimous in feelirg
+tzt tte area represented by the most darkly shaded cells contain
cil, There s disagrsem=nt concerning the remaining Ferts cf the

T2Cgich.

Tte rext step in *he Strabo Methed is to return the ccmposite

mers tc *the geclegasts and ask them to repeat tke exercise. 1In
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Figure 6: %%Eribute Maps of the Probability of Discovering

Geologist 2 - Geologist B Geologist C
‘#—:ﬁﬁ
T
p—
===

MNN
N

Composite Map
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=tis step they are allowed to change their mirds irn light of the
views of the other experts. At tLkis stage they need nct feel
embarrassed abcut changirg their minds because their individual
responses are kept corfidential. 1If there is little disagreement
after the secerd round, then the ccmposite map is giver to the
corporate executives who decide whe+her or not to proceed with the

drilling.

If there is s+ill a great deal cof disagreement amongst the
geologists, i+ may Lke necessary tc¢ hold a face-to-face meeting
:r order that each might explain why his estimate differed frecm
shecece cf his cclleegues. Through this discussion, a geologist
may fird that important informaticr has been overlcoked or that a
miscalculaticn has beeﬁ made in his anelysis. Some geologists
may be convinced by the arquments presented by cthers; others may

wick +c mair*ein their origiral opiniors.

If disagreemerts remein after the geologists have had an
oppcrturity tc view the composite map and discuss it, ther they‘
are zsked tc dGraw a2 third map of the best places tc find cil.
mhis procedure of drawving iIndividual maps, seeing the compcsite
map, discussing opinicns, and ther, redrawing individual maps can
bhe carried cu+ several times until either a consensus is finally

reeched or until it is decided that the disagreements are

bacically irreccrcilable. 1In either case, the full set of
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composite mars and statistical meesures of the amount of
agreemert ard disagreement among the experts is sent to the

ccrpcrate executives where a final decisicn based orn the overall

interests of the firm can be made.

The Strabc Plarring Method is somewhat similar to the example
of the o0il experts. It is based on the idea that by examiring and
discussinrg a series cf ccmposite maps made up of everycne's
opirions, irdividuals can come to a clearer understanding of what
each other thirks concerning the current status of a study area,
+he ways ir which it is likely to charge and the processes that are
likely to produce those changes. These understandings are
necessary before people can seriously discuss what they would like
tc do to imprcve the study area. It should also help to focus
discussion on the specific areas cf disagreement sc that the
plarnirg committee cen decide whether it is possible tc negotiate a
compromise plar or whether it is recessary to abandon the attempt
40 achieve ccnsersuc within the committee. If no consensus is
possible fcr the ccmmittee as a whole, then subgroups within the
ccmmittee might attempt tc create their own plans and take them to

a wider audierce tc gain support for fimal approval by City

Ceourncil.
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*%% MAPPING EXERCISES ***

MAF A: hesidentieal lend Use Status

Tte Grandview area contairs many different types of land uses.

Tt ic pcssible, however, tc group these into three major categories:

1« S = Sirgle Family
2. M = Multiple Family
3. N = Non-residerntial

Obviously, many areas cortain combinations of these different land
uses; but porticns of the neighbourhood can be rTeasonably identified

as fallirng predominantly into one cf these categories.

You have received @ map of the Grandview érea. Identify those areas
on the maps that ycu feel are (S) single family, (M) multiple family,
or (N) ron-residertial. Each area should be identified inr a2 manner
sirilar tc that shown in Figure 7.

Fioure 7: An Illustration of How tc Indicate land-Uses Status on
a Map

M l S = Single Family Area
S | | M = Multiple Family Area

N = Non-residential Area

The perscr who completed Figure 7 believes that the upper left,
or rorthwes* cerner, cf the map is multiple family status, while
the certral peortion is sirgle family, and the right, cr west cide cf

+tc pap is norn-residential.




53

MAP R: Familiarity Map

A<+zch

h

d is ancther map of the Grandview area withk some of the
majcr street rnames and a few mzjor landmarks on it. Please indicate
s¥a parts of Grandview with which you are fam:liar acccrding to the
fcllcwing ca*egeries:

1. Very Familiar

2. Somewhat Familiar
3. Unfamiliar

Be sure +ha+ ycu £ill irn all parts of the map. Figure 8

illustrates row to indicate the areas of different familiarities.

Figure 8: An Illustration cf Hcw to Indicate Familiarity or a Map

Very Familiar Area

N
"

Somewhat Familiar Area

3 = Urfamiliar Area

3 |

Accordirg to Figurze 8, the respondernt is very familiar with the
area ip the nertheast corner of the map while the southwest ccrrner

ic largely unfamiliar to him.
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2.1.2 Results of a Trial Applicatior

Although +his applicaticn cf the Strabo Plannirng Method was
never actually comple+ed, base maps were fabricated for four
imagirary respendents tc illustrate the kinds of results which
+he Method is capable cf producing. Once the base map of the
attributes tave been prepared, they are digitized as in the
marner described ir section 1.3 (Figures 9-12) . Similarly, the
base maps indicating *he degrees of familiarity with the parts of
+te area, producing a measure of the respondents! confidence in
identifying the spatial distributicr of the attributes, are
digitized (Figures 13-16). Composite maps can ther be prepared
by a system of polygon coverlays for each of the attributes
(Figures 17-19) . By a similar procedure, compcsite maps of
"fFapiliarity" can be produced (Figures 20-22). The respcndents!
attribu+te maps can be weighted by,the degree of familiarity of
+he respordents with the area (Figures 23-26). New weighted
composite at+ribute maps can then be produced for each of the
at+*ributes (Figures 27-29). Figure 30 shows the average

familiarity for all the respcndents for each of the grid cells.

Figure 31 shows the agreement levels amongst the respondents
ir clacsifyirg the lard uses of the area, while Figure 32 shows

the agreemen+ levels cf classificatiorn after filtering or

weightirg by the respondents' familiarity with the different
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parts cf the region. Similarly, Figure 33 shows the level of

agreemernt in +he familiarity amcngst the respondents fcr each cf

~te gricé cells.

These compcsi‘e, or summary, maps can then be returned <o
“he participants fer a second iteration of opinion gathering.

This applicaticn of the Strabo Plannirg Method has beer to

'J

llustra*e its utility and has, therefore, been very simplistic
ir design. Much more complex issues, such as environmental
quality cr expectaticn of future land uses in a study area, ccuid
be examired witk the aid of this methodology. Since the purpose
of t+his example has been illustrative, it does rot go be yord the

firs+ itera+ive session with the participants.
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Input Attribute Map for Respondent Number 1

.
-

Pigure 9
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' 333333333333333333333333333333333333333333333333333333333333 '
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| 333333333333333333333333333333222222222222222222222222222222 '

«DATA SET

Ll | 333333333333333333333333333333222222222222222222222222222222 .
' 33333333333333333333333333333322222222222222222222222?_222222 L
' 333333333333333333333333333333222222222222222222222222222222 '
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' 333333333333333333333333333333222222222222222222222222222222 '
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' 333333333333333333333333333333222222222222222222222222222222 '
| 333333333333333333333333333333222222222222222222222222222222 !
|
#*

SHEET

1

'
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TEST MAP ATTEIBUTE MAP FOR RESPCNDENT ONE
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Input Attribute Map for Respondent Number 2

SHEET

Figqure 10
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1 YNNI AN AN AN AN AT AT O O AT O (N 1 1 1 g 0 1 0 1 0 1 T e 1 e e 1 e e e e T e e e e e T e e '
1 YA AT AN AN AT AT NI AT O (N 7 1 1 1 £ o 0 o0 00 g T 00 9 1o 9 0o 2 o § o 0 1 0 g 0 00 V= g 7 0 7 00 = e v |
1 NN AN AN AN AINANT N AT AT AT AT (N 7= 1= 17 o 1 1 1 g 00 g0 0 oo § gon 0 g £ 0 0 0o U 0 0 o Co e e P e e e e |
MO N AN AN AN AT AT ONTATAT O N NN (N 1 1 1 o 1 o £ g £ 1 T 1 T g 0 1§ 0 02 0 00 0 0 0 00 e 0 e e T e e |
1 NONAIONAI N AT AT AT NI AT NN O O OO N (N 1 1 1 1o 1 g T 1o 1= 1 1 1 0 0 1 o § 0§ e § 1 F 0 0 e o e Ve e e e |
| MO AN AT IO AT N AN AT AT N O O\ 1 1 1 1o 1 e 1 1o 1 008 1 g T 0o £ o T 0 0 0 T e E re T e P e T e e e e e
1 NI AT AN AT AT AT AT AT O N QIO (N 1 1= 1 1o 1% 0o 1 1 1 g 0 1o 1 o = o 0 1 0 0 O e C e T re e T e e e T e e |
1 NI AT NI AI NN NN AT T OO O (N 7 0= 17 1o 0 1o T e 0 g 1 o 1 0 0 e § e e § e e U e e e T e e T e o= T e e
B MONATON OO AT OO AN NN O OO O O O ON O N O = 1 0 o 1 e T e 0 1 0 1 O g 0 1 T e S g O e E e T e e e e e e |
1 NOIAIANTANION AT AN ATANTATN AN N O (N 7 0 5 1o 1 e 0 1 0 e 1 g T e 0 g 1 o o e e e F e e e T e e e T e o
1 AN AIAN AN AN AN AT AT O] NI O N T 1 6 1 0 1 1 1 0 1 0 1 T o 1 e T e T e U e o re T e e T e e e e |
1 NONAIONAION AT AT AT N AT OT AT O AT OO OO N (N 17 1 1 e 67 1 0 g 0 o 1 (e 1 o o e e e o e T e e o e e T e e e e
] 322222222222222222222221-1..1.1.1.1.1.1.111111111111111111.1-111.1.1.1.11.11. ]
I MMEME M MEMMMEE MMM EMNMEOMMOMEOM MMM EOMOMMEMMEOOMEOEMOMMMOMEOMMMEOMMOMEOMMeM |
I MMM E MMM EEMMEE MMM EMENMNMMEMOMM M ENMEOMEMEONMENMEMEMEONOOMOM O MMM MMM Mm |
I MO MM EOMMMMOMMEMOMEIMEMEMOEOMME MM MEOOEOMEOMOMEEMEOMOOMOEMEOMEOEOEOMOEAMMOEOMEMMEOMEOM |
I MMM MMM MM ENMENM MEMEMOMEOEOMMOEOMOEMOMMEEMEOAOMEOAINNININTNANNNNNNNNNNNNNNNNNNN
I MMM MMM ENMME)MEEEOMEEOMEOOMEOMEOEOEOEOEMMEEO M AINCINTNINT NI NN N NN |

»

1,DATA SE

1| HMME MMM ETMM MM MEE)MMEOMMOENMNEOMOEOMEO MMM AN NN AN TN NI IO
I MMM EOMEMMMEOMEOMEMMEMMEEOMMMEMAOMEOMEOMMEMEOONINTNINANINNINNNANNANINANINN N NN ONIONNN
I MMM MMMMEOMOMEOMEOMMEOEMEMMOMMMMMMEMEOEAOMEOEOINTNINTNNNT NN NN NNNONINCNOIN )
F MAINANINANNNANNNANINNINM MMM MM MMM MMM MMM AN NN ANNINNINNNNNNNNNONINNANN |
1 ANINAINANINANNNNANINNNM MM MMM N MMM MMM NN ANINANIN NN NNNINNIN N NN NNNNNN
1 MAINANINAINANIANNANNNNNM MMM M@ MMOMMMEOMMEOMMMMMM AN NNINAINANINANINNNNNNNNNNNNNN
' 32.2222222222222333333333333333333332222222222222222222222222 '
» | AN ANININNNNANNNANM MMM @OMEOMEMMEMEOME@OEOMM NI AN NN NN NN ANINNINNNN )
' 32222222222222233333333333333333333&222222222222222222222222 |
1 MONONANAN AN NN N NN NMM M MMM MMM MMM OIM M NNTNTNNN NN NNNNINNONNINNNNNNNN
1 MAIANANNNANNNANNANNNNMMMOMMEMMMM MM EMOMEIMM AN NINANNNINANINNINANINNNNNNNN ||
1 MO AINANANNNANNANNNANMMMM@MNMEMOMOMMOE@OMMMEOMM AN NTANNNANANANINANINONINNNNINCNINN |
'

'
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FPigure 11:
MAP 3
X

t_. IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII.:..
' 32222222222222222111111.1111111.11.1.1.1'1.1111-1-11.1:11111.11111.11-1.1.11 \

' 322222222222222221111.1.1.11.1.1-1.11.1.1-1.11.1.1.1.1.111.111-11-11111111111.11 '

' 32222222222222222‘11111.1.11..11-111.1-1.1-11.1..!111111.1-11.11111.1111-1111 '

' 322222222222222221111111!1:11.11-111-1.111111111111‘1111111111‘111‘1 )

L] 32A4222a£2A422222.£221111111-11.1.1.111111.1.1:1111.111..1.1.11..1-111.11.1.1.11.1-11-1.11 |

' 32222222222222222111111.1.1.111.11.111-111111.11111.11..1.111-11-11.111111- '

' 3222222222222222211111‘11.1-11..1.11.1..4!11.1..1111-11-1..11..1-11111.11-1111111-1-1 0

! 3222222222222222211111111.11.1111..!11.11111111111111111111111111 \

' 3222222222222222211.1-1.1-1.1.11.1.1-1..1.1.11-1.111-1111.111-1.1.1.11-1.11.11-11.1.1..1.1. '

' 32222222222222222111111.1-1.1.1-111-11.1.11.11111111111111111111‘11‘11 (]

' 322222222222222221111111-111-1.1.1..1.11.1.111-11!111.11..1-111..111.1..1.11.1-1-111..1 '

| 32222222222222222111111111111‘11111111.111111!11.111!111\1111-1.111 '

' 322222222222222221111.11.1.11.1-11.11..1111.111.11-11111-1!1.1111.11.1-1-1111-1 '

' 32222222?_2222222211111-1.1-4111.11111-111.11.11111111111111111111111 \

' 3222a£22222222222211-1.-11'1-1-11111111111«111111..111-.1..1..1111-1.1..1..1-1-111-11.. '
- 322222222222222221111111..1111.111.1!11.1.1.41111.111111111.1-1.11.11.1.111..1. '
| 32222222222222222111111-.1-1-4.!11-1...11!1!1-1.111-11-1!1!11-1-11111111111111:11- |
| 3222222222222222211.1..11-1..1-1-1:111.1:1.1.1-1.11111111-1.111.111.1.1.11.1.1.111-1-1. '
' 322222222n£222222211.1..1!11.4!1-1-1'1..111-1..1..111-111111111111111111111111 |
32222222222222222111111-11..1..111111-11!11..111-1'1111.1'1-11-1:11-1.1-1..1..1.1.1.1..1-. '
322222222222222221111..1..1.111.1111-11..111-1.11111111‘1111111111111111 '
3222222222222222211‘1111-1..1.1.11..1..11.1-1.11!1.11111111\111111‘1-11-111:4!111 '

333333333333333333333333333333333333333333333333333333333333 |
333333333333333333333333333333333333333333333333333333333333 '
3333333.533333333333333333331111.11111111-1.11111111111111111111 '
3333333333333333333333333331.11.111..111.11111111111111-1-11111.11.11 |

)
'
'
'
'
|
'
S~
'
I MMMMEOMEAMEMMEMEMEM MO MO MO N V) 1 = T T = 6 e e Lt ol ol ol ol ol ol ol ol ol piad aad sl gl el il |
|
)
'
'
'
'
'
'

1,DATA SET

333333333333333333333333333111.1.1..1.11-1-111111111111111111111111 ]
33333333333333333333333333314‘11111111111111‘111111‘11111111‘111 '
33333333333333333333333333311111111111111111111111111111111}1 |
3222222222222223333333333331-1.1.11.1-1.11..11.1.1.11111111111111111111 '
3222222222222223333333333331111111‘1111-11.1.1_.1.1..14!1.1.1.1-1..!1..1.111..1..1- (]
322222222222222333333333333111111-1111!111.1'1.1.1..11-1-1..1-1...1..1.1..4...1..1..1!1.1..11- |
322222222222222333333333333111111111111..1.1..11.11..111-1..1-1111111..1.1.1- |
322222222222222333333333333222222222222222222222222222222222 '
' 322222222222222333333333333222222222222222222222222222222222 |
] 322222222222222333333333333222222222222222222222222222222222 '
' 322222222222222333333333333222222222222222222222222222222222 “
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Input Attribute Map for Respondent Number U

MAP 4,SHEET

*-‘--o

Pigure 12

)

.:.. IIIIIIIIIIIIIIIIIIIIIT..IT.IIT.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ
' 122222222222222222221..1.1.11..1.1.1.1-1-1..111-111.11.1.!1..1-4!1.1-1111-1..1111..1.1.1.1.1. '
' 1-22222222222222222221.1..1.111..1.1-.11.1.1.1.1.4!1..1.11.1..11..1.1..1..1.1.11.11.1.11-1'1-1111..1!1.. '
' — NN AT AT AT T AT T T T O (O 1 1 1 1 1o 1= o 1 1 £ 1 € e g £ o £ 0= 1 g £ 0 1 0 7 0 T 0= 0 e Ve e e e v '
' 122222222222222227.221.1-1-1..1..1..1.1...!1.4!11111.11-111.11.1111-11.1..1.4!1.11.111.1-1_. '
(] 1..222229:4222222222222111-1.1..1.1-11-1111-1.11.1.11.1.11.11.1.11.1.1...1.1.11.11.11».!11.. |
] 1.22222222222222229.221.1.11..1.11..1-1..111-1.11:1.1.11:1.111.111.1.1111..111..111-1.1-1. '
(] 122222222222222222221‘1..1.1.1:1-1.1..1!1..1.1.1...!1-1-11..1..1:1:11.4!1-1-11.111111111!1.1.1:1. ]
‘ 12222222222222222222._|1.1..1..1|1.1-1|4I14I1.1-111!11-1.101.1-11.1.111..1..1.1..1..11.1.1..1.11.1.. |
] 12222222222a£222222221..11.1.1.1..11.1;1-.....11-1..1.11:1.1!11-1.1'11-1-1-111..11..1.1.1..1.1..11!1. |
' 122222222222222222221.1-11..1.1.1..11.1.1.1.11-111111‘111111111‘11111111‘111.. ]
l 1222222222222222222211-11.111-1.1.11111-1.1111-111-111-11111.1-111.111:111- |
' 1222222222222222222211..1.11'1..11-11.1.1-1.1..1..1-1.111-1-11-11.11..11:1111111-1.111. '
' 122222222222222n422221111..111.1111-1.1..11.1111-11-11:1111:111-11.1111-.!111.. '
] 1222222222222222222211‘1-11..1!111!1..1..101..1.1-1..1.101-1..1111111.1-1..1.4!4!111.1-114!11- |
] 1.222222222222222222211-1.11..1-1..1.11.11-1.1-1..1.1.1-1.1111111.1..1..11'1.11-11.1-1.111- '
Lol 1222222222222222222211..1.1.1..4!1-1.1.1111.1.1.1.1.1.1.1.1.1.11.1.1'11:1.111.1-1..1.1.1.11..1- '
' 122222222222222222221.11.1-1.1-1.1-1.1.1.1..11-1-111-1.11111.1.1..1-1-1_.1.1-1-11.111,1..11.. '
' 122222222222222222221.1.11.111.1.1.1.1.111.1..1.1..1..1.11..1!1.1-1..11.11111111.1.11:1.111 (]
& 12222n£2222222222222211.1.1..1'1.1.1.1..1.11..4!1.11-1.1.1.1..111.1.1'1:1.1..11..1-11'1.1-1..16111 '

'

) 1a£22222n42n4222222222211..1-11..1.1-1..11-4!1|4l1..111..1..1..1111..4!4!1111..1-1-1..1-1-1_.11..1!1.1 (]
[ 122222222222222222221111.111011.11.11.11-111.1..1..1..11.1.14!1.11-1.11.1.1111.1111 [
' 133333333333333333333333333333333333333333333333333333333333 )
' 133333333333333333333333333333333333333333333333333333333333 ]
' 133333333333333333333333333333333333333333333333333333333333 '
' 13333333333333333333333333322222222222222222222211.1..1.1..1:1..1.1.1.1.1. “
| 1333333333333333333333333332222222222222222222221111..1..1..1..1:1.1-1.1

' 1333333333333333333333333332222222222222222222221.1.1..1..1.1..1-1.4!1..1..1. (]
) 1333333333333333333333333332222222222222222222221.111.1-1.1.1..1..1.1.1- ]
) 1333333333333333333333333332222222222222222222221.1.1..1.1..1.1.1.1..1-1.1. (]
' 1333333333333333333333333332222222222222222222221.1.1.1.1..1.1-11.1.1-1 '
' ‘222222222222223333333333332222222222222222222221..1-11.1.1..1_.1.1.1..1.1. |
] 1222222222222223333333333332222222222222?_22222221111..1.1..11.1-1..11. |
| 1222222222222223333333333332222222222222222222221111.1-1'1..1.1..1..1..1.. ]
' 1222222222222223333333333332222222222222222222221..1-1.11..1.1..11..1.1..1. '
1222222222222223333333333332222222222222222222221111.11.1.11..1.1..1. (]
1222222222222223333333333332222222 ANONANIANANINANINONNANNNT = e e e e e e |
1..222222222222223333333333332222222222222222222221..1.1.1.1.1.1.1..1.11.1.. ]
1222222222222223333333333332222222222222222222221.1-11-1.1..11-1..1.11 (]

'
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Input Confidence Map for Respondent Number 1

SHEET

Pigure 13

|
Mmmem |
NN AN NN NN NN NN AN ANAN ANNNNNNMMM@MOMOMMEMME@O@M0MEOMMAMAm
NN NN NN N AN NN NNNNANANNNNNANNNM MMM MM EOMMOmM@EMemo@EOman A @A e a |
NN NNNNNNNNNNNNNNNNNNNNNNNNNNMM MMM @MmOmM@ammomoammeoanoaa O C |
N N NN N NN NN N NN NN A NN NANNNNNNNNMM MMM mEOmOm@eomeammamamaaon Eeree |
l QN NNNNNNNNNNNNNNNNNNNNNNNNNNNMMMMMmMM@M@@MM@MEMMnMManaa A D3 0 |
NN NANANNNNNNNNNNNNNNNNNNNNNNMOMOMMmEAMmmMEOm@m@@amoammmmaaaaen e e |
N N NN N NN NN NN NNNNNNNNNNNNNNMMMmmEaMmmm@meammmnmmm ;o maa e 0o |
l NN NN NNNNNNNNNN NN NNNNNNNNNNNNMMMMmMAmEOmmMmmmenmmmemmmeama e

*IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*
]

NN NN (N 1= 1= 1 1= §= 1= g 1= 1= 1= 1= 1= = ¥= () () MMM N MMM MMM MMmM@mMMmMOmmMmMme §
ﬂnnnunnnﬂzunzzuquq!1.1.1..11.1.1.1..1.111333333333333333333333333333333 1
1222222222222222111.11.1-1-1!1-1-11.1.1333333333333333333333333333333 “

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII*

MAP 5
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Input Confidence Map for Respondent Number 2

SHEET

*
L 4

MAP 6

Figure 14

t., T.T.IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIJ
1 = ANANANANINANINAINAIANAINAIN AN AN AN NN NN ANNANINNNNMNM MMM MMM MM MMM MMM N MM MMM o™ |
1 = ONAINANNAINANNANAINAINANANANNNNNNAN NN NN N MMM MMM MMM MMM MMM MM e |
1 = ONAINANININAIANNANANANNNNANNANANNANNNNAN NN NNNNNM M MMM MO MMmMmmMmMm M mnonmo™ )
I = NN AN N ANAN AN AN NN NN AN NN NNM M MMM MMM MMM onmm Mmoo ™ |
1 = NI AN NI AN AN NN OO ONT N N AT NI NI NI NN N N MM MM MM MMM MMM MMM ™ |
(T & Te 1o TaV [a IaXTa TaX TN FeR TN o 1o TaX T ot ToX TaN TeNTo Ta¥ et TaN Ta oV o  Ta¥ To N Tat Ta To ot Tat Ta T o Yoo Tas Iaa Do Ta s Tna Ina InaTaa Tae ng Iaa Taa oo Taa Taa Tog Laa Tog Tag g Iog g Ing A
1 = ONAIANAIANIATNATONAI NN AT IO NN AN AT AN NN AN AN NAINNT N M M (N M MMM MMM (N MMM MM N MM MNMMM M () |
1 =N ANIANNAIN AN NN NN N AN AN NN AN NN NN NN MM N MMM MM M en MmO MMM mmmmm™ |
1 = ONAINANINAN NN AN AN ONAINANION N NI NN NN NN NN NN NN M MM (M MM M MMM MMM o™ |
1 =N NN AN N AN NN NN AT A VAT NN NI ONANT TN NN NN M e N en M oM M oM MM Mm Mmoo ™ |
| =IO NIANINAN AN AN NN AN AN AN NN NN NN MMM MMM MMM MMM oMM o ™ |
1 = AN AN N NN AN AN AN NN NN NIM MMM MMM MMM MMM MM MMM ™ |
1 = AN AN AN NN AN AT N AN NN NN NN NN NN M MMM M MM NanM o Moo Mmm MMM o™ )
1 = AN AN A NN AN AN NN AN NN AN AT NN NN NN M MM MM MM M MM MM m MmO mmmMen™ |
1 = NN NN AINATINAT N NN AN AT N AN A N AN NN AN NN AN NN M MM e M MmN MM e Mo Mo MM Mo MM oo |
= | =ONANNANNANNNNANNANNANAINNANNIANINN NN NI NN NN MM MMM MM MMM MMM m™ |
1 = AN ANNAINAINANNAINANNAINAINANNANAINAIN AN NN N NN N M M M MMM MMM MMM ™Mo MM |
1 = OIANIONANIANI AN AN N AN AIN AN AN NN N AN AN NN NN NI MMM MMM MMM MMM Moo |
1 == ONONONANI NN NN NN NN N AT NN ON AN NN N AN N NN NN NI NN NN M M i M (M (MM M (N MM N en ™M (Mo Mo ™ |
§ = NN NN NN NN AN AN ANNAN NN NN AN NN NN NN M N e M NM MM MN M M MMM Mmoo |
1§ =AY AN AN AT AN AN NN NN NN NNM MM MMM N M MMM M MO MMM Mo mM |
) = OO AN AN AT N AT NI NI NI AN NN NN NN NN (M (N MM (MMM M M (MMM MM Mmoo Mm@ o™ |
1 = ONAIANANIANTANT AN AN AN AN AN AT AN AN NI NN NN NN NN M (MMM M M MMM MMM N MMM M oMo mmm™ |
| T T e e P g 1 g T g T e 1 e g 0 T e e e e e O OIONNOI NN NI AT AN AN AN AT AN NI AN AT AN NN NANIONNN NN )
|0 o T O 0 o e T T O T g O e T g € 1 O v e e = OO AN AN NN AN NN NN NI AN AN AN AN NN NN )
| T e O T = g P e O g e O T e = e e e e OO AN AN AN AN AT AN AN NN NI AN NN TN ANIANNINONINANANINN
| T T = e O e E 1 T O 1 1 T e e (D) (NN MO M MMM M MMM M MMM M MMM onMmmmmm |
= ) T e 0 o T o e 1 0 1 0 0 U 2 0 o 0 0 07 0 0 e 6 0 e e (MM (MM MM MM MM MMM MMM MMM MMM Mmoo |
| = T e T o = o 0 T T 7 0 1 o 1 0 1 £ 0 T 0 0 0 0 0 e e (MMM MM MM MM MMM MMM MMM MMM MM MMM mmMmomo |
| = = e 0 = T 0 TP e 1 o O o 5 0 0 0 1 0 e 0 e e (N M M it M oM en Mo MM onmMm M e mmnMmon onm |
I v T o 1 o T g 1 = T 0 0 o 5 0 0 1§ 0= 0 1 0 0 0 e 0 0 0 = (N (M (M M MMM MMM N M MMM MM MMM MmMm |
1 ™= AN ANIANANNANIN NN N £ 7 0 0= T g = 1= 1 == T2 1 o= g = (1) () () N (M N MMM (M (M N N MMM MM MMM Mo |
) = ANNANNANNNNNNN NP = 5 0 1 e e 0 e e e 0 e e e (M MMM MMM MMM MMM MMM Mo m |
I = AINANINANINAIAN NN NN ™ T = 0 T e e o T e = T e = (N MM N MM MMM MMM MMM MMM o |
1 = AN ANINANIN AN NN T £ 0 0 0 0 0 o T e 0 0 0 e e (N MMM NN MM MMM MM MM MM oMo o |
1 = ONINAINAINONNANIN NN (N 0= 0= 0 0 0 = = 0= 0 0= 0 = 0 0 e (N M) (MM N MM MMM MMM MM MMM MMon oo |
1 = AIANNANANNANANANN NN ™ = 0 e T e T 0 e e e e (NN M MMM MM e MmN MMM MMM MMM MMM Mo |
1 = AONIANANINONINAINONIN QI (N T 0 1 g 7 g g g T = (o= © T o = o= (N MM M N MM MM MM oMo Mmoo |
1| = ANIANANINANNAINANN NN 0= 0 0 7 e 0 e T 0 0 0= 0 = e (MMM MMM MMM MM MMM MMM MMM oMo
1 = ANANANNNANANNNN NN = = 0 = = e T e e e e e (MMM MMM MMM MMM MMM MM MMM me, Mo |
' !
e T L T e T L e L T o T Lo T L Ly L L o L Lt L Lo L L Lo Lo e L L L L L T N e T o Tl e L Lol L Ll l o lal el L Lol Lo Ll o B
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Input Confidence Map for Respondent Number 3

Figure 15

|

* HHHHHHHHHHHHHHHHH A AR A A AR AR SR
'

' 227~222222222222222222222222222222222222222223333333333333333 !

) 222222222222222222222222222222222222222222223333333333333333 '

' 222222222222222222222222222222222222222222223333333333333333 '

.7%&427%&4273ﬁ££273£é4273%542732é429§£4273%5&273#&4278&:325123313233232%33.

| 222222222222222222222222222222222222222222223.333333333333333 )

' 2222222222.42222222222222222222222222222222223333333333333333 '

.q££2?3€£d293%5427%#&4278&4273%4273%££27%£427?§é£273ﬁ£&323#23325ﬂ233?32233.

{J 2222a£2n£222222222»422222222222a£222»42~£22222a£2A421.3331~33333333333 '
L pall | 22222222222222222227:4222222222222222222222223333333333333333 ]
| 222222222222222222222222222222222222222222223333333333333333 '
' 2222222222222227%/.2227.222222222222222222222223333333333333333 '
' 222222222222A£22222222222a£22222222222222222223333333333333333 '
2222?.27.27.22222227.2227.222227.2n£2222222222222223333.333333333333 '
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Input Confidence Map for Respondent Number &

Figure 16:
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composite Map for Single Family Housing

Figure 17
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Composite Map for Multiple Family Housing
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Composite Map fcr Non-Residential Areas

Figure 19:
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Composite Map of Very Familiar Area

Pigure 20
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Composite Map of Somewhat Familiar Areas

MAP 2

Figure 21
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Composite Map of Unfamiliar Areas

3,SHEET

Figure 22
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Filtered Attribute Map for Respcndent Number 1

Figure 23
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Filtered Attribute Map for Resporndent Number 2

AP 2,SHEET

Figqure 24
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Filtered Attribute Map for Respcndent Number 3

Pigure 25
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Filtered Attribute Map for Respondent Numbar 4
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Composite Average Familiarity Map

Figure 30
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Composite Average Familiarity Map

Figure 30
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Levels of Agreement in Classifyi
Uses 1ngthe Area ssifying land

Figure 31:
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Figure 32: Levels of Agreement
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Levels of Agreement in Familiarity by Grid cell
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2.2 VANCOUV™R LIVABILITY STUDY (C. BCerner aréd T. K. Peucker)

This report is irtended as backgrcund mate:ial fer an
irvestigetion into the concept of wlivability". The corcept 2s
use@ here applies to a person's subjective images cf the
snvirormer+., GRBriefly, we describe how the straboc Techrique can be
used as a2 me*hod fcr mapping livability in an urbar area. Some of

+te advan*ageses and disadvartages of the technigue ars discussed

aleng with Zts poterntial applications.

Tre need for wcrk in the area of livabili+y studies is the
natural outccme of develcpmernts 1n the sccial sciences
(particularly ir geography) and computer graphics. Over the last
+wer+y years there has been a growirg recogniticn of the irnadsquacy
~f +he more ccmmoaly used measures of well-being, at the sazme time,
+ter= has beern ar increasing demard fer information or the regicral
grcwth and spatial patterns of such information. Thus, there has
heen; a move cn the part of researchers away from the practice of
usirg census data withcu® jnterpretation and towards develcpment of
gereral irnéices. This can be seen in widespread use cf
mul+ivariate techniques of aralysis, fcr eXample. There 1is,

Fcwever, nc adegquate theoret:cal base for their development Or USE

is yet, while therTe is universal agreement that it 1is needed.
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At the same time mapping teckniques, especially in the area of
ccmputer mapping, Lave advanced tc a far greater level cf
ysophistication ther in the past. Today it is possible to portray
in 2 simple graphic presentaticr that which ir the past would have
been an urmanageable volume of data. While there is much to be
dere ir all areas, we ars approaching the point where maps that
accurately reflecf subjective cpinior on a large scale are no

lorger cut of the questicn,

Thkis s*tudy centres cn the problem of mappirng collective
opinior about the livabili+y of an urban area. The subject matter
used is unédefired and an urderstarding of which varies from
individual to :ndividual. While scme attempts, as discussed below,
have been made to define concepts like "livability"™ by those
inte-ested in sccial indicators, we are cnly just Lbeginning. Our’
*echnique is suited for mapping phernomena across an area for which
ttere are ro ccmpiled data scurces but about which pecple have
krcwledge. I+t may also be used and be particularly valuable for
mapping more chtijective data, such as the established cernsus
varizbles, which are not coliected In mary parts of the werld
because of the lack of fundirg cr manpower. HMaps produced will
sktew a surface of livability over the city with "peaks" and
ndepressicns" representirg high arnd lcew values resgectively. This
report d=scriles the background and methodology involved in the

nreduction cf these maps. It is divided into four sectiorns as

£n2lcus:
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1. 2 @discussicrn of the literature crn social indicaters ard
related ccrnceerpts.

2. Whet is livabili+y and how is it applied?
3. Discussien of +the me*hodolcgy %o be used.

L. Scme discussicn of problems and prospects of th2 methcdolcgy.

2.2.1 Social Irdicatcrs: Background and Applications

Thie s+udy is closely related to much of the work that has
beer dornLe in +“he area cf social irdicators. Over the last two
jeczdes a great d2al cf research has beer advanced by governmert
departments and universities, especially in Nortkh Am=rica, on the
development cf sccial irndicators. Some research has ircluded
mepping sccial indicators, generally at a large scale; but, fcr a
fecy cities *here have beern attempts tc map the indicators on 2 mOIE€

lccal scale.

Ttere ic a general concensus that research on social
:r@icaters has been scmewhat lackirng ir direction. Definitions of
wsocial indicator" have varied frem the very gereral tc +he fairly
specific. Trere is no real agreement about what a social indicator
_ Seme writers telieve +hat there is no need to d=fine the term

ip crder tc use an indicator meaningfully (Henderscn, 1974, p.

50). Among the varicus defiritions that have been prcposed is that
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nf the U.S. Departmert of Health, Education and welfare (1969)

publ:zcaticen, TOWARD A SOCIAL REPORT:

" ~

a §t§tistic cf direc+t rormative interest which
facilltates ccncise, comprehensive and balanced
judge@ents abcut the conditicn of major aspects of

-2 scclety. It is in all cases a direct measure of
welfare ard is subject to the interpretatiorn that,
2f 1t charges in +te *'rightt' direction, while
cther things remain equal, things have gotten
better, cr pecple are 'better cff'v" (U.S. Dept.
cf Bealth, Education and Welfare, 1969, p. 97).

.

A more corciss definiticn is that of Rixhorn and Mindlin (1973,

p. 3): a "guantitative measure of the quality of ccmmurnity llfe".

Sccial :indicators are generally contrasted with economic
indicztecrs ir that they deal with normative behavicur, but *this dces
ne+ imply +tat they can be used to measure behaviour. There is some
igreemert, howevér, +hat the use of social indicators does imply
+he corsideratior of other requirements. These are the use of
+:pme-series and inter-group comparisons, the interest in mcnitoring
well-being with the objective of scmehow helping to better the
humar cond:ition, and the understandirg that a sccial irdicator
remains, unliks most measures, a surrcgate for some brcader

phencmencn. Thus, most scholars agree that social indicators are

likely to evclve over time, as social phenomena are redefined.

The "sccial irdicators movemert" has been criticised from a

—— o

number cf viewpoints. Some have described it as a fad (Dial, 1973,
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p. 2); o+*hers have denied that we car ever expect %o mcnitor
grewth ard welfare with particular indicators (Sheldor and Freeman,
1970, p. 99). Criticism cf vagueness in defirition is almost

universal,

Applicaticns of social indicators by goverrments, research
irstitutes ard the like aktounds despite the criticisms, because the
desire for scocial indicaters and their importancé as a
counter-weight +c economic indicators is sc great. 1In Canada,
Statistics Canadez ard the Economic Council of Canada have been the
nzjor suppcriers of research and measurement using social
indicators (Henderson, 1974, pp. 60-61). American research has
been funded by suclk divergent agerncies as N.A.S.A., The National

Science Fourdaticn, and *he Cernsus Bureau, amohd others.

Mcst uses cf social irdicatoers car be placed ir three
categeries: 1) simple compendiums of census-tyge variables, 2)
weighted fcrmula derivations to descrite groups of cernsus
variables, and 3) nmultivariate analysis--especially factor
analysis--tc derive previcusly undefined "social indicators" from
matrices of census variables. The use of other data scurces, for

example, the derivaticn of indicatcrs from independent survey, has

been minimal.
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Relatively little wecrk has been done in the area cf urban
mappirg of sccizal indicaters, cu“side of the application cf factor
analysis tc census data, which has beer quite conmnmorn (Berry, 1972).

n general, this has taken the form of mepping, by cersus tract,
three tc seven factors with relatively similar resuits for most
Nerth American cities. 1Interest was crigirally generated in the
eérly 1960s in cenrection with sociological and gecgrarhical
research Into urban sccial patterns. Few of the studies have
apprcached ttre tcpic dir=sctly from the standpcirt cf the social
indicators mcvement. PRixhorn and Mindlin (1973) are a rctable
excepticn ir this regard, with their selectior cf variables
certrirg arounéd the development of coherent social indicators for a
grcup cof arcses. Tlkeir discussion cf the practicalities of social
irdicator fcrmulation is equally erlightemning. Monti's (1971) use

of cluster analysis in San Antonic is ancther case in rpoirt.
2.2.2 LivabilZty: What is it, ard how is 1t used?

"I iyabili+y" as used in this report is a ccllective
appreciaticr of the envircnment, bcth social and physical. The
term, while nct as recognised as that of the soclal indicator, of
which 3+ may in a sense be considered a subset, has a histecry of
approximetely equal length. It has been applied, almcs*
un:versally, tc an urban setting, and Las generally had an

associzticon witi subjective characteristics of the enviicrment.
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Wilsor (1962, p. 359) defined the term in a study of North
Carclina cities as:
nehe sum total cof the gualities of the urbar environment
wvhich tend to induce in a citizern a state of well-beirg
and satisfactior. Those qualities of the environmernt which
contribute toward a positive valuation of that environment
may be called factcrs of livability."
He applies +the term in an ‘nterview directed at determining the
elemente in their environments that perscns most associate with
a pcsitive feelirng. H€ :ncludes questions dealing wi+h physical
cocrditions such as street repalr ard parks as well as attitudinal

ccmpenents such as friendshtip, clearliness, spaciousness and the

1 ke.

Buttimer (1972, p. 279) used the term quite differently,
describing it as a "pIrocess cf becoming". Her approach was related
o +kat cof Jere Jacobs (1961) who saw the city as being meaningful
only with cre's participation in it. Buttimer (Ibid., p. 282) saw
+he livebili+ty in the interaction cf the residert, planner and
investigator, cach contributing to the city as a wholeg she

describes her view as an existentially-oriented one.

The concept cf livability is closely related to that of thre
quality of life, to which a great deal of attentio:n has been
directed lately. Quality of 1ife as a topic of research may te

cersidered as @ subset or a group of subsets of social indicatcrs.

Research differs from that orn social indicators primarily in arn
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emphkasis on more tangibly "good" ard "bad" categories of existence,
such as‘with pclluticn, safety, ard beauty, all of which are
asscciated with values held by society. Quality of life research
alsc differs ir practice from that or social indicators by its
lesser use cf mathematical functions toc define terms, and a far
greater use cf suzvey procedures to obtain attitudinal data. In
+his respec*, quali*y cf life studies resemble livability studies.
Qualzty of life studies have also tended to deal with a very brcad
rarge c¢f gecgraphical scales, from the street level (Appleyard and
Lirt=11l, 1972), tc the city level (Saarinen ard Coock=2, 1970), *o
+he naticnal level (Jones and Flax, 1970). 2A&s is the case with
sccial indicator iesearck, no theoretical basis has been develcped
as ye¢t ard *cpics cf irterest range widely. In the last decade,
+here has been an emphasis on pcllution studies withir quality of

life studies.

Ir Vancouver, the term "livability" has taken on speclal
m=aning for *+hcse who follow regicral politics. This is because cf
+he Livable Region Programme adopted over the last few years by
the Greater Varcouver Regional District. This agency is re-

sporsitle for ccordinating long-range planning for a metro-

pclitan area of scme 1.2 million persons, and has as a membershkip
ci+y maragers from all cf the citiles, municipalities ard districts
in an area =#xtending roughly thirty miles to the east of Vanccuver.

The Livabhle Fegior report 1is described as a set of prcposals, "to
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marage...pcpulatiorn growth ard still keep the Region & gocd place
tc live" (G.V.R.D., 1975, p. 2). It is rot called a pian because
i+ has rct beer formally adopted by any city or municipality. The
revert (Ibid., p. 2) propcses a five-part programme aimed at:
1. developing residential grewth targets for sub-
areas of the regicn;
2. premc+ing @ talance betweer jobs and population
in sub-arees;
3. the creaticn cf regicnal town centres;
4, prcviding a public-transit oriented transpecrtaticr
system; and
5. +he prctection and development of regional open space.
Thes= hopes constitute "livability" for the regicmnal planner
in Vancouver. Officials of the G.V.R.D. ccncede that although

+he term is scmewhat of a "catchwerd", it is a pcpular cne with

pcliziciars.

Three approaches to the ccrncept of "livability" have been
discussed in +h.s section. While the term has ro formal
def:inition, ** has been applied in surveys dealing with the
ervironment, in an existentialist view of the city, and 1ir the
politicel wnrld of the planner. People appeﬁr tc know what it
means and appear to be able to use the term very well. Its
vagueness is in rfact an advantage. The tern is used irn this study
recause 4+ most clcsely expresses the social irdicator that is to

he investigated. The *erm is commorly urnderstocd, and it fits

+te urbar ccn+ext in practice.
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2.2.3 Using a Strako Methodclogy tc Study Livability

This pcrtion cf the paper is primary concerned with the
special problems ercountered in the mapping and feedback stages of
the methodclcgy. It alsc examines scme of the literature in
ernvirormental psycholiogy and geography that is relevant to the

methcdclogy used ir this study.

Scme mepping problems may be illustrated by presenting an
example. We can anticipate, for example, whern aSking a group cof
developers “c identify those areas of the city which are "livable",
thzt some cf the following prceblems will arise:

1) They will have a very "localised krcwledge" of the region. A
cornsiderable amount of work has beer done by geographers in the
area of "infcrmation fields" and "action space" to determine
Low tc measure arn irdividual's familiarity with his ervironmert
(harble and Nystuer, 1963; Dcwns and Stea, 1973) . From
infcrma*ion about an individual's travel patterns within a city,
for example, spatial weightings can be determined for his
lccalised@ knowledge, rather than having him determine his cwn
familiarity, as is done in the Delphi method. Some further
¢:scussior of weightings is fourd belovw.

2) Fach will bave a urique view of what livability is. This 1is
ipevitable and is not a problem which can be easily cverccnme.

Some mears of determining what the respondent means by
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livabili=y wiil have “c be incerpcrated into the study. A
developer w:ll tend +c lock at "livability" ir mOIE€ econonmic
terrs *+tan will others, therefore it might be nec2ssary o
1ipi+ our defiritior cf livability to account for this, or
perhaps broaden our selecticn of respcndents. Related tc this
matter is +he questior of what rcle the person se=2s himself

in wher interviewed.

) They will nct krcw how to dravw a marf. This problem has be=n
showr nct tc be a sericus ore as a variety of simple techniques
tave been develcped tc encourage perschs to araw (Lynck, 1960,
Flaut ard S*ea, 1970).

4) They will te unable to interpret the summary information oT will
nct react +to it by changing their cpirions towards +he mean.
There is nc reasor tco anticipate this any mcre than with the
Delghi methed. II responses do nct change, Dalkey end Rourke
suggest that the distribution cof cpinions was most llikely
b:-podal “c begii with, or that the subject matter may be

mfact" rather than opinion (Dalkey and Rourke, 1971, p. 5).

Mzppirg problems are considerable with the Strabo method. The
recpordents will be asked to draw maps of livability by outlinirng
areas cn a base map of the Vancouver region that ccrrespond to
rzighbcurktocds cf high and low livability. Th=se maps are called

individual response marps. From these maps two types of maps are

prcvided +he respocrdent in cach feedback cycle. The first is a
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surmary respcrse map, sheowing regional variation of the degree of
Cerrespondence., At *he same time reliance maps, giving regional
variaticn of the "predictive accuracy" of the data are presented.
After the whcle prccess is cdmpleted thematic maps portraying
regional veriatior of the variables are drawn. Each of the last
u*hré& sets 0f maps requires techniques fcr combiring individual
maps for which we have orly limited methodology. The question of
determining the statis*ical confidence of maps is a particularly

difficult prcblen.

Scme limited techniques for combinirng maps of simple
sirgle-valueé pclyccns suggest themselves here. These incluude the
use of centrographic statistics, (Bachki, 1963; Caprio, 1970). This
would require scme irtermediate step of gridding the map, and would
not yield valuable results if there were a great gecgraphical
divergence in the respondents' cpirions. Another possibility is
that of interpolatirng alcng cutlines for all of the respondents to
arrivz at 2 ccmposite mean border. RAgain, there are problems if
respendents all consider different parts of the city to be livable,
compourded further by algorithmic details of dealing with
dcughnut-shaped polygens and outliers. Another possibility is
s:milar <o that used by Barry and Freyﬁan in their geolcgicai
ax*ension cf tte Delphi method, but more oriented towards spatial
s+atistics. Rather than compiling statistics for data within each

cell, cne can use a small cell-size ard consider all cells to be
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si+her within cr outside an individual's livability polygon. These
may be added ur and summary IL€SpPOLS€ maps and reliance maps
prcduced frcm these data. Maps of polygern intersectiors or unions
migh+* also be 2 pecssibility as feedback statistics. It is likely

+hat all of tlese maps wculd be useful ir some ways.

2.2.4 Prospects for the Strabo Technique

We tave cutlired in brief scme of the issues invelved in the
applicaticr cf the Strabc tachrique and in the concept of
livability. We will conclude here by suggesting a few cf the
appiicaticens fcr which the technique might be useful ir relation to
1ivabili+ty, as well as scme t+hat might be useful outside of the
area of livability. These include:

1) An investigatiorn of the relaticnship between
cocic-eccrnomic status and spatial knowledge. while
:+ has been shown that irccme relates positively to
spatial knowledge, RO test has been made to relate
the twe with concepts of livability.

2) b test of tae relative speed witk which different
socio-eccnomic groups e€valuate and respond to
feedback frcm others and revise their opirions.

3) The development of a time-series approach to concepts

cf livebility similar to that used in social
indicators research.

4) The testirng of variation between irnfecrmation fields
and livabili+y space fecr differernt population groups.




6)

7)
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L comrariscr cf concepts of livebility for differernt
segmerts of the gcvernment and academic world
ccrncerred witl urbarn scciety.

The mapping c¢cf other urdefired concepts like "noisy",
"interestirg", "dargerous", and the like.

Ar investigation into levels of livability.
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FOOTNOTES

Fer the purpcses of this paper, the strabo Teckrique refers to
+he general, spatially-oriernted, ferecasting and planning
strategy tcgether with its "implements of application", such as
questiorraires and maps, ccmputer programmes, and methcdologies

cf analysis. The Strabo planring Method, on the other hand,
refers to a specific applicatior cf the Strabc Technique to

a planrirg situation.
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Appendix 1

Several categocries on one Attribute Map may be
reclassified as constituting one category. This can be
dcre by charging severazl values egual to cne value in
+he INDATA matrix. 1In our =xample, we can ccmbine the
cingle and multiple family unit categories into a
combired housing categcry and compare it to tte
rcn-residential category. Now we see that although
there is corsiderable disagreement over where to locate
sirngle family as oppcsed to multiple family urits,
there is a great deal cf agreement concerring the
lccatiorn cf residential &s cpposed to ron-residential
areas.

Certein perticns ¢f 2 neighbcurkood may be thcught tc

te more 'important' than others. If members of the

cemmittee can ccme to a consensus Concerning the .
relztive importance of different locations, tte cells i
cen be weighted to reflect their relative importance. i
This weighting can be accomplished by changing INDATA
tc ccunt certain cells more than once. For example, if
+he Grardview planners felt that disagreements oOvVer the
cells borderirg Hastings Street and those bordering &
First Averue shculd be weighted as three times as much .
as cells in cther parts of the neighbourhocod, then the rows .
bcrdering these streets wculd simply be recorded three times
rather than orce. If the cells bcrderirg Commercial Drive
between Venables and First Avenue were to be weighted

four times as much as cther cells, thern we could repeat

the appropriate columns four times.

If the plarrirg committee warnted to see a ccmposite
disagreemert matrix reflecting their combined
disagreements on several different kinds cf Attribute
Meps, this could be accomplished by giving the relevant
rows ir portions of the INDATA Matrix the same map
idertification index. Ir this way CHECKER and COMPARE
would treat the combined maps as 1f they represented
cre ‘'‘map'. The attributes could also be weighted to

reflect their relative lmportance.
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