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Preface

Intra-urban migration involves the change of‘residence
within an urban area. It indirectly causes the growth of
an urban area.through the addition of new residences at the
periphery. The majority of studies published focussed on
the socio-economic faétors as related to the migrants and
the spatial distribﬁtion of the destinations chosen is
largely neglected. It is the purposé.of the present study
to look into the geographic elements asébciated with the
origins and destinations of residential move.

A mové in}space invblvesytwo points, the origin and
the destination. The distribution of these/points can be
analysed by a number of methoda, for example, tha nearest
neighbor and quadrat methods, Centrographic<measurea are
used becauae it is}not 6nly heceaSary to determine the |
distribution}of the destinations in rélation to the origins
"but also in relation to the<CBD. This last condition is .
achieved by the rotgtion énd»translation of the axes. This
procedure enables conclusions tb be made with regard to .the
orientation of the moves; either towatds or away.from the
CBD. Furthermore, the distribution of the points is appro-
ximated as clbse as,possible by the standard ellipse through
the rotation of the major axis. The standard ellipses. for
the origins and destinations are compared for their simi-

larities snd differences:in the location of the mean

iv



centers, the coefficients of circularity, and the standard
radii. The standard ellipses for the transformed data
sets are calculated to determine thé sectoral, distance,
and direction biases. However, conclusions drawn from the
étandard ellipses have to be made very qarefully because |

of the inherent shortcomings of the centrographic measures,
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CHAPTER I

INTRODUCTION 1
A Review of Literature

Migration is a process'by which a person moves from
one point to another point in space. This process takes
“meny forms, one of which is an intes~urban migration.
Intra-urban migration involves the change of residence
ﬁithin an urban area. Two most frequently askéd,questioné
about this form of migration are firstly, why do people
exchansé one residence fof another, and secondly where
and in what direction do the migrants move. _Much.reseamch
has been done in order to answer thes§ questions. The
purpose of this chapter is to reviéw the published research
on intra-urban migration.

A survey‘type study is the logical first step to
answer the questions'concerning intra—urban'migfation.
Exemples of this type of study are Rossi's study of
Philadelphie énd Heiges' study of S.eattle.1 These studies

have identified several factors which are found to be

v 4] - - .

P. H., Rossi, Why Families Move. A Study in the Social
Psychology of Urban ﬁeeiaenEIaI Mobility. (Giencoe,gFiee
Press ﬂ@?;;. Sesicentiss Tobliidl

ﬁ; E., Heiges, "Intra-urban Residential Movement in
Seattle 1962-1967." (Unpublished Ph. D. Thesis, Department
of Geography, University of Washington, 1968.) This is

a survey type study using pre-existing data.




related to the propensity to move. These factors are

life cycle change, change in social or economic status,
diésatisfaétion with the dwelling unit and the neighbbr—
hood which are interrelated. As a family proceeds through
its life cycle, there will be a change in space require-
ments and a change in social and/or economic status. The
changés in'thgse'factors usually lead to a dissatisfaction
with the dwelling unit and with the neighborhood. It may
.aléo be possible that the structure of the dwellingvunit‘

- may deteriorate and the social end racial and/or ethnic
'st:ucture of the neighborhood mey change so that the
~household would find it undesirable to remain. '

The factors affecting residential mobility have been
incorporated into ecological modals. According to Mooré,2
ecological models are used in the study of intra-urban
migration in two contexts : ‘

"to identify regularltles such that short-run pre-

dictions of the distribution of these [mobility]

- rates can be made, and to provide insights into the
relationships between selected socio-economic,
demographic, and housing variebles characterizing
the urban environment and the mobility rates which
are considereg to represent one response to that
environment." '

The "selected socio-economig, demographic, and housing

variables" are variables that measure the differences in

2
E. G. Moore, "Comments on the Use of Ecological Models

in the Study of Residential Mobility in the City."
Economic Geography, Vol. 47 (1971), 73-85.

Ibid., p. 73.
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‘life cycle, sBocial and economic status and the environment-
al characteristics. These variables are often éhosen by
researchers utilizing the results of émpirical studies.“.
Their effects on the migration rates or rates 6: population
- turnover as well as their interrelationships are hypothesiz-
. ed and then teéted by using partial correlation.> The

- estimated results do not correspond closely with the ob-
served results. To oveicome this prdblem, Brown and |

6 constructed their ecological model in a different

Longbrake
menner. Instead of specifying the varialbes that are
sssumed to be influential on the migration rates, the
migration rates are considered functions of the scores of

each zons on the five_comp@nenta.? Multiple stepwise

— ,
See E. G. Moore, "Structure of Intra-urban Movement
~ Rates : An Ecological Model." Urban Studies, Vol. 6

(1963>, 17-33, |
| Ibid., M; = £ (X,, Xy, X3, X,, X5 ) where M; is the
rate of population turnover and Xi is the variable affectin
the rate of population turnover. “Partial correlation '
technique is used to determine how two variables affect each

other while holding a third one constant. This third
varigble affects both the first and sscond variable.

L. A. Brown and D. B. Longbrake, "Migration Flows in
Intra-urban Space : Place Utility Considerations." Annals
of the Association of American Geographers, Vol. 60 (1970),

7
Ibid., p. 377-380. Through principal components ,
analysis, forty-eight socio-economic variables are grouped
into five components which are family status, housing
guality, income differentials or economic status, resident-
- al density and selective stability. The model 15 in the

is the percent of in or out migration and Cij is zone i's
score on component J. .



N
regression is then used to identify the effects of each of
the components on migration.

The location of the new residence reveals as much
about the migrants as the reasons for moving because.the
charscteristics of the new residence and its neighborhood
disclose the preference of the migrants. Between the
original and the new residence, there are two geometric |
attributes, which are the distance between them and the#r
direction from each other. However, for some unknown o
féasons the distance of migration has:always received more
attentlon than the dlrectlon of migratlon.

In the study of 1ong-dlstance migration, it has been
found that the probablllty of findlng a migrant at a
location depends on the distance of thls location from the
migrant's initial location. This is so because the longer
thé'disfance the lesser are fhe chances that the migrant
would have knowledge about this location.' As: 8 result,
distance decay functions have been fitted to migration
distances., These are thevnormal; lognormal, exponéntial,-
Pareto_or grévity logarithmic, gamma; and the Pareto-
exponential functioné.8 The normal énd lognormal fﬁnctions
‘aré not considered esppropriate becdﬁée the distribution
of population is rarely random and not every location has

an equal chance of being known to a migrant. The

.8
R. L. Morrill, "The Distribution of Migration Distances,"
Regional Science Associatlon, Papers, Vol. 11 (1963), 75=-84,




gamma function involves complicated calculations and ia
}therefore not usually used. The Pareto function employs
the gravitational concept and is an appropriate function for
purposeful moves. But it identifies, rather than explains,
the‘relatién between migration end distence, and describes
inaoro—behavior.9

The exponential and Pareto-exponential function are
considered the best fit for'migration-distancé, the former
function for migration and marriasé distances and the
latter for contasets not involving permanent and costly
.movea.1o Besldes the work of Morr111 and Pitts, w°1pert11
has used exponential distance to analyse the distance bias
of inter-metropolitan higration. There has been no attenmpt
to f£it a function of these two forms to the migration
distances in the intra-urban context. Hdwever,"thé
disténce decay functions have been incorporated into the
operationalhmodéls, | |

All the previdus reseaﬁch, whether utiliziné empirical,

ecological; or distance decay models, neglect thé

g
ibid., p. 82.
10
R. L. Morrill and F. R. Pitts, "Marrmage, Migration,
and the Mean Information Field : A.Study in Uniqueness
and Generalities." Annals of the Association of American

Geo*rgmgers, Vol. 57 (1967), HON=422.

J. Wolpert, "Distance and Directional Bias in Inter-
urban Migreatory Streams." Annals of the Association of
American Geographers, Vol. ’ .




behavioral parametefs of the migrants. w01pert12 first
identifies the‘behaviofal parameters which are'reievant to
migration studies. They are place utility and action space.

Place utility is "the net composite utilities which
are derived from the individual's integration atveome
position in space;"13 or "the measure of attractiveness
or unattractiveness of an area relative to alternate
1ocaﬁions9 as perceived by the individual decision maker,
sand as evaluated according to his particular needs.“14
The place utility eoncept is relevant to intra-urban
' migration_in bothvthe decision to relocate and the choice
vof where to relocate.15 | |

A household changes its residence when the preseht
residence no longer sétisfies its needs end is therefore
unattractive. This can occur when the requirements of
space change withvan increase or decrease in the household
size, or when the household's socio-economic staﬁus changes,
or when the dweliing‘unit deteriorates and/or when the
neighborhood characteristics aiter; In short; the

objective place ﬁtility no longer matches with the aspired

~ A2 o
J. Wolpert, "Behavioral Aspects of the Decision to
Migrate." Regional Science Association, Papers, Vol. 15

(1965), 159-163,
13

141bid., p. 162,
J. W, Simmons, "Changing Residences in the City : A
Review of Intra-urban Mobility." Geographical Review,

Vol. 58 (1968), 622-651.

15 . :
L. A. Brown and E. G. Moore, "Intra-urban Migration
Process : A Perspective." Geografiska Annaler, Vol. 52B

(1970)’ ﬂ-15.
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piace utility. As a result, the household has to look for
an alternate residence that meets its'apsired‘place utility.

Before the actual search for an alternate dwelling
unit begins, the household has to specify the place utility
it expects of a dwelling unit. The range of place utility
that are acceptable to the household‘forms‘its aspiration
Jr.'egipn."‘6 Vacancies with place utility outside this
aspiration région would not be considered.‘ All'other
vacancies are evaluated by their respective place utility,
as perceived by the household. The vacancy that the house-
hold expects best té meéﬁ its aspired’placé utiiity, pro—}
vided all other thihgs being equal,-wguld be chosen.

The second behavioral paraﬁeter that is relevant to
ﬁigrationvstudy is the action space whiéh is "that pﬁrt ofy
the limited environment with which the individual has

oonﬁactgmq7 or "those'lbcations for which the intended

(-3 ‘
Ibid., pa 5-

Wolpert (1965), op, cit. p. 163, Wolpert discussed .-
the "Field Approach to Search Behavior". e likened the
action space to Lewin's life space of an organism. This
action space arises out of an individual's need of and
response to the environment.  Both sampling and non-sampl-
ing error occurs because the probability for an individual
to interact with his immediate surroundings is greater than
with those far away. Non-sampling errors result from man's
-ability to perceive the environment and his limited obser-
vations and exposure. Moreover, man is rather fixed to
specific locations and there are spatial characteristics of
the action space to which he responds. Consequently an
individual's action space does not necessarily match with
" the "physically obJjective world."



migrant possesses sufficient information to assign place

n18 e analogous terms for the action space

utilities.
~aré the awareness spéc319 and the mental map.20 As the
awareness spacé oontains locations that the household has
knoweldge of, the search for an alternate residence would

" be carried out only in areas within the awameness_space;
Vacancies with the expected place utility of a household -
but located outside the awareness space would not be
considered because the household cannot evaluate'ifs place
utility.

An individual's awareness space does not}inciude the
entire urban area except in very sﬁall towns. This aware-
neés,Spéce is built ﬁp through the individual's daily
activities; These activities wou1d include'ﬁhe daily
work trip, shopping trips, and social visits. The routes
of these trips are fairly fixéd over a short time,theréby
inducing little change in the awareness space. However,
there may be & change in job location so that the work
trip now traverses a larger portion of the urbaﬁ area. A
chenge in shopping trips can be brought about by the
opening of new shopping center. The social visits may

‘be changed. as new friends are acquired or as old ones

18 . :
9Brown and Moore, op, cit. pe 1.
p

Ibidu’ p- 7“8.
20

-~ J. S, Adams, "Directional Biae in Intra-urban Migration."
Economic Geography, Vol. 45 (1969) 302-323. ‘




9
change their residences.. As a result, the awareness space
enlarges its size with time.21

The relevance of the place utility and awareness'
spaée concepts has been established. However, very little
reseafch has been done to establish the empirical regulari-
ties of the awareness space.

Similérly, there have been very few attempts made to
construct operational models in the intra-urban migration
context. Brown, Horton, and Wittick?e attemptéd to
operationalize the concepts of place utility and awareness

space by using the classic,transportatioh model :

(I) Min 2 = ? %“ X 5 cij where le_d = migration from
: origin node i
to destination

Subject to - ' node 3
2 - C,.: = cost of migrat-
Mi 2§ i3 | 3 ion |
‘ T o M; = migrants from
vy < T Tij ' ' node i
_vJ = vacancies in
%..> 0O destination
ij = node J
)2

The model states +that misrﬁtion from one area to another is

21 :
However, a spatial discounting procedure may occur. The
locations previously known to the individual are no longer
used and are replaced by new ones. See F, E., Horton and
D. R. Reyhiolds, "Effects of Urban Spatial Structure on
Indigidual Behavior." Economic Geography, Vol. 47 (1971),
Pe 39, .
22 ' , '
L. A. Brown, F. E, Horton, and R. I. Wittick, "On
Place Utility an& the Normative Allocation of Intra-urban
Migrants." Demography, Vol. 7 (1970), 175-183,
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such that the cost of migration is minimized (equation I)
and the differential place utility between the destination
and the origin is maximized (equation II). The cost of

migration integrates both the ccncepts of place utility

and awareness space.

(II) Max Zr' = ? vJ w‘d -}; Mi uy vy wd = aggregate
value of migrant

Subject to 2gugeholds located

Vymw < Cid M, u; = aggrogéte
value of migrant
households located

- in their original
_ _places.

To operationalize the concept of place utility, it ié
given a distance decay function asﬁit is assumed that the
migrant's'knowledgevof the city decreases with the
distences away from his initial residence. The function
used is the Pereto-exponential function.g5 The values
estimated for Y is standardized and its reciprocal is used.
This reciprocal of the Y values would represent the
probability of a migrant in one area having knowledge of
& vacancy in another area snd varies from zero to one.

The probability would be zero if the vacancy is outside a
migrant's awareness space while the search effort would be

at its maximum value. The search effort decreases with

27 : ~bg-cD
Ibid., the form of this function is Y = aD

where Y is the relative level of knowledge about a 1ocat10n
D distance away.



M

rdecreaéing distance away from the migrant's original
residence. | ‘ |

The piace utility concept can be seen as the aspirat-
ion set of the migrant. This functions in the intra-urban
migration process in two ways. The first is, identifying
-the location within the awareness space which are most
likely to provide adceptablé vadanciesvand the second is,
the selection of one vacancy from all those the migrant
has'evaluatad. The aspiration set is operationalized by
measuring the difference/distance between thé subjective
aépiration of'a household in an area and the objective ;
place utility of another area. This distance is estimated
by the Mean First Passage.Time of & Markov Chain.°t Tha
cost of higration is}then a combination of the search
effort measured by the awareness Space énd the difference
between the subjectivé ahd objective place'utility. Un-
fortunately, the outcome is that migrants are overallocat-
ed to adjacent areas and the distance decay function‘
dominates thevpattern.25 | |

The research on intra-urban migration illuétrates that
the results from empiricallstudies are often used in
constructing migration models. Empirical Studies are

therefore fundamental to more sophisticated research but

o2 -
Ibid., p. 179.
25

Ibid., p. 181.
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lack predictive and operational power in themselves. In
view of the lack of knowledge about the processes of intba-
urban migration, carefully designed survey 3tudies are
needed. Aspects about which further research is required
are the awareness space, the individual's ability to
diécriminateathe place utility of different dwelling units
-and the critiéal level at which the lack of experienced
g_plape utility would induce a move;26
| Ecologiéal models have not been #ery successful in
predictins the rates of migration. This is 80 because
these models employ areal data which give macro-character-
istics rather thén micro-characteristics. As individuals
respén& differently to the environment,,macroédata is not
sufficient to Study ﬁicro—behavior. Besides, it has been
found that & group of variables may be aaeociated with
mobility in one area but with stability inianotherAarea.27
‘ The most important criticism that can be made of the
distance decay function is that assumptions are made with
regard to the process of migrstion. The probabiiitiea for

contact are assumed to decrease with increasing distance

from the migrant's initial location. Moreover, the

26 ' .

This is concerned with the problem of when a stress
will become a strein on the individual. See J. Wolpert,
"Migration as an Adjustment to Environmental Stress,"
Journal of Social Issues, Vol. 22 (1966), 92-102.

2 rown and Moore, op. cit. p. 2-3.

"Brown and Longbreke, op. cit.
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distance decay function implies that chances for contact'
decrease in all directions away from a location. This is
clearly not the case in nn=nrban area. The dhances for
contact depend rather on the individual's trip distance
preference and the relative dispersion of popﬁlation
. densities within an urban area.28 The latter variables
can be regarded as the spatial distribution of work places,
shopping facilities, and the density of residential land
use. |

In strongly mononuclear urban areas the work places
and shopping facilities are normally concentrated in the
central busineés_area, as is the case in Burgess' concentric
zone 6ity; The intensity of residential land use would |
also decrease with‘incréasing distanée from the center of
the city. \Undér such ideal situation, the probabilities
for cdntﬁct would conform to a distance decay function only
if thé individual is located at the center of the city.
Given a pfeference for avcertain trip distance, any
individual located some distance away from the CBD wouid
have thevgreatest chance to interaect at a point somewhere
between the CBD and the individual's 1ocation,29 |

Furthermore the concehtric zone city model seldom fité

real WOrld situations, especially with the increasing

E. Ge. Moore, "Some Spatial Properties of Urban Contact
Fields." Geographical Analysis, Vol. 2 (1970), 376-386.

Ibido’ P. 379"381.
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suburbanization of commercial, industrial, and rétail land
use. An individual may reside in one part of a city and
work in snother part of the same city. If he shops and
visits friends near to his home, a distance decay awareness
space can then be centered on his home. However, a 1arge
,proportion'or hié timeAis spent at his work place around
which a distance decay awareness.space may develop. This
awareness space would not have as wide a scope as the one
around his home as his movements would:be limited by the
lack of gvailabie time. = Unfortunately, very little.is known
of the area through which he travels to and from work.

In this case, an individual's awareness space cannot be

- described by a single distaﬁee decay‘function. The awére—
ness spece is comprised of two éubsets, which are

spatially sebarated snd only weakly iinked together.

~ Consequently, there is a need to study the awareﬁess space

in ﬁhe intra-urban contexte.



CHAPTER II

INTRODUCTION 2
Objectives and Background

It has been shown in Chapter I that the awareness
épace of an individual is relevant in intra—urban'migrat;
ion studies. Unfortunately, very little research has been
done to establish the empiricél regularities of the aware-
- ness space. In this chapter, an attempt is made to Justify
the use of migratioh obigins and destinations to study the
awareness space., |

When a household moves from one residence to another,
it shifts its location in space. The most important'
geographic elements of these two points in space are their
distence end direction from each other. Consider ﬁhe
diagram below; Qhere a household has moved a distance m
to the destination which is due east of the origin. How-

m
X o 0y

ever, these points could be used to represent ény other

movement unless we specify that a household located original-

'ly at x has moved to y.1

- ‘
This and the following discussion is taken from Nystuen,
"Identification of Some Fundamental Spatiel Concepts.”

Michi;an Acade%x of Science, Arts, and Letters, Vol. 48
. ) o - ° ) .
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A In order to understand thé ihportance of the direct-
- ional, orientationvand distance attribute between the
origin snd destination, it is assumed that the urban area
conforms to a concentric zone model. Any household that
requires a better urban environement and new home would
invarisbly move to locations further from the center of the
city than its original residéncq. If better accessibility
to the CBD isvpfeferred, movement would be to locations
closer to the city center. The length of move would
~ depend on the direction the household is moving to.and its
initial location in the urbsn area. If the migrent is
located at the downtown aféa,‘fhe 1bngest.distance he‘can
move to improve his housing quality is the radius of the
urban area unless he prefers 1iving outside the urban area.
' On the other hand, he'canﬁbt move very far to improve his
accessibility to the CBD. The further the original'reai—
dence is 1océted from the CBD, the shorter the distance
the migrant would be able to locate himself further from
ﬁhe CBD than fhe 6rigina1 residence. The reverse is true
for migrants who prefer accessibility to the center of the
city. It can be seen that the locatibn of the iniﬁial
residence and the type of movement determines the location
of the new residence site. |

Unfortunatély, urban areas seldom conform to the
concentric zone model and a large urban area often contains

very diversified subareas. As a result, a migrant house-
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hold with a specific set of aspirations cannot move to any
location in the urben area. Beéides, it has been shown
that the awareness space of an individual does not encom-
paés the entire urban aréa, The migrant would only move
to areas within his,awarenéss space. It is therefore sug-
gested that a study of the“geographid elements between

the origins and destinations can reveal fhe spatial pro-
perties of the awareness space, | ‘

The first attempt to employ the concept_of the aware-
ness space or the mental map to studyvthe geogrdphic ele-~
ments of the origins and destinations is Adamd study.of
Minneapolis.2 The basic assumptions of this study are the
concentric zone ¢ity model and'thé wédge-shaped mental
map centered}on a lihe or}arterial roﬁd linking the CBD'and
the residence of a migrant. Anothér restraint ié that the
availability of vacancies décreases with increasing dis-
tance from the city center. It is then Lhypotheéized that
the length of move increases with increasing'origin dis-
tance from’the CBD and éecreases with increasing move”ahgle.
As well the move angle aecreases with incressing origin
distance from ﬁhe CDB.3 However, the observed relation-

ships, though conforming to the hypothesized direction

— ‘
3Adams, Op. cit.

Ibid., P-315.
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and being statistically significant, are not strking.4
‘This is because the length of move depends not only on the
.-location of‘the original»residsnce but also on the direct-
ion of the move. Moreover, the move‘angie is not used to |
‘gauge the mental map of the migrants.

Brown‘and Holmes5 employ the centrographic methods to
measure the distahce, direction and sectoral bias. In fact
these biases are the geographic elements between the origin
end destination as the distance bias measures the tendency
to move over a certain distance; the direction bias mea-
sures the preference %o move to a certain direction, and
the sectoral bias measures the tendency‘to mnove along~s
certain line or within & certain sector. .Before applying
the measurss to the data, all destinations are redﬁced to
having a common origin.e’ The present study employs the‘
methods used by Brown and Holﬁes. A discussion‘of the
methodology is given in Chapter IIT.
| Before any hypothesis is made with rega:d to the geo-
graphic elements betﬁeen the srigin and destinaﬁibn of a
move, a summary of the spatial characteristics of the study
area, Metropoliten WLnnipog, will be presented. The sps-
ﬁial characteristicssthat are relevant to the study of the

4
Ibid., p.315, Table V.

6Brown and Holmes, op. cit.
See below and Ibid.
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awareness space are the barriers that impede movement,7.
and the distribution of work places, shopping facilities,
housing quality and density. ‘

It is important to elaborate on the effects of bar-
- riers on the awareness space as this has not been done be-
fore. Barriers impeding movement, whether people or ideas,
may'be physical and/or social barriers. Physical barriers
- are of greater importande in the urban area, because these
barriers prevent free movement and may even channel move-—
ment within‘well defined linea. The urban inhabitant'é.
perception of the urban form would then be incomplete and
sectioned. Social barriers often separate a spatially
concentrated subgroup from the maﬁority of the populatioh.
waever, social barriers may disintegrate easily if the
xsubgroup-cdncerned can be readily assimilated inﬁorfhe
urban melting pot.

Physical Barriers

- The City of Winnipeg8 originated at the ¢onfluence
of the Red and the Assiniboine Rivers. Urban growth since
incorporation has never been uniform around the primary
o core, but concentrated mostly in the northern and\waétern

section until 1882 when the Hudson's: Bay Company "Reserve'"

v

For an account of the effect of physical structures
on man's perception of the environment, see K. Lynch, The
Imagg of the City. (Cambridge, M.I.T. Press, 1963).

This refers to the old City of Winnipeg. Cities and
municipalities making up Metropolitan Winnipeg were amsl-
gamated into the City of Winnipeg as of January 1, 1972.
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~went into private hands which made expansion to the south
| possible.9 St. Boniféce was established as early as 1818
as & Catholic mission post, but had never experienced the
phenomenalfgrowth as has the City of Winnipeg. The reasons
- are that St. Boniface is separaﬁed from the latter by a
river and has always served as an exclusive area for French
speaking residents. However, the physical barrier exerts a
greater influence. If the river isinot adequately bridged, -
little urban growth can occur on the bénks away from the
dominating core. The result is an as&mmetrical,development
around the core.'® The most éxtensive subdivision has
occurred, and is still actively being carried on, to the
west of the CBD along the northern bank of the Assiniboine
River.and té the north}along the western bank of the Red
River. Once,the Assiniboihe River was bridged, development
quickly ocourred to‘area south of it. The two rivers ﬁhus
divide the urban area of MetropolitanAWinnipeg into three
méin parts.

Besides natural physical barriers, man-made barriers
result from Winnipeg's function as a-transportation, dis-

tribution, and collecting center for the prairies.11

g . . ; _
H.A. Hossé, "The Areal Growth and Functional Develop-
ment of Winnipeg from 1870 to 1913." (Unpublished M.A.
Thesis, Department of Geography, University of Manitoba,

Winnipeg, 1956).
10

' P. R. Gould, Spatial Diffusion. (Commission on College
Geography, Resource Paper No. 4, Association of American
Geoggaphers, Washington, D. C., 1969). '

Hossé9 Op. cit.
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‘These functions depend heavily oﬁ the availability of trans-
portation means. The navigable Red River led to the'growth
of Winnipeg. The railways subseqhently eclipsed navigation
and dominated the scene until the advent of motor transport.
As a result, the area within Metropolitan Winnipeg is well
criss-crossed with railway yerds and tracks. Indeed, both
the CNR and CPR have their largest railway yards in western
Cenada at Winnipeg. The CNR yards in the City of!Transcona
do not form a great physical barrier as compéred to the CPR
‘yards which lie in the heart of the oldest area and one of
the most denéely populated éreas. Furthermore, the CPR
yards can only be crossed at three points : the McPhillips
Street, Salter Street, and the Arlington Bridges. The CNR
yards lying between the subareas Riverview and Fort Rouge
also form a considerable}barrier to perception as there is

" no bridge conhecting the two areas . (Figure 1).

Road arteries also radiate out from,the center of the
city to warious pafts of the province. These are also
major routes leading from the urben fringes to the CBD and
éxperiende considerabie utilization. As their widths are
limited in extent, they are not barriefs to perception but
are in fact perception channels focusing on the CBD. In
this context, these arteries guide the perception of ﬁhe
inhabitants and therefore may have a great influence on

the choice of new residence sites.
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Social Barriers _ ‘ |

| In addition to the subdivision of the metropolitan
area by physical barriers, both natural and man-made,
social factors also lead to segregation. The segregation
of groupse according to social factors existed before the
City of Winnipeg was incorporated. At that time, the
 dividing factor was one of religion. The Census of
Assiniboia in 1856 showed that St. Boniface, St. Norbert,
ahd St. Francois-Xavier contained mostly French speaking
Roman Catholic families: while the other parishes;aocomo-
dated mainlvanglish speaking Protestant famiiies.12' This
segregation‘of the French spesking people still exists
today. | |

Ethnic origin is another.factor that causes gegregation

in Greater Winnipeg. Various European settlers began td
enter southern Manitoba after 1870. However, soﬁe stayed
in the City of Winnipeg to take advantage of the growing
trade. The newly arrived immigrants tended to settle in
the oldest part of the c¢city and grédually displaced the
Anglo-Saxons. The concentration of non-British ethnic
groups in subaréa.Nonth-end persists today even though there

are evidences that the diffusion of these groups to

T2 : ‘

Ro D. Fromson, "Acculturation or Assimilation : A
Geographic Analysis of Residential Segregation of
Selected Ethnic Groups : Metropolitan Winnipeg 1951-1961."
(Unpublished M.A. Thesis, Department of Geography,
University of Manitoba, Winnipeg, 1965). Chapter II.
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contiguous areas is occurring.13 These ethnic groups have,
of course, limited knowledge of the city as they are hinder-
ed in their movement around the urban area by linguistic

- barriers for at least some tiﬁe after their arrival.
Linguistic.barriers are found to be the most stable and

‘long-lasting bari'iers.14

- This accounts for the persistence
of the North-end area as an entrance area for immigrants
because most of them would like to live near their fellow

' nationals. According to Fromson, though there has been
some dispersion of the major ethnic groups towards other
ﬁarta of the city, the dispersion is very limited in extent
and is confined mainly to that part of thebmetropolitan
area north of the Assiniboine RiverQ15.-

Spatial Pattern of Work Places and Retail Outlets

The location of work places in Metropolitan ﬁinnipeg
is highly concentrated, Thé}downtown area provides about
fourty percent of all employmént opportunities while the
0ld City of Winnipeg as a whole providés approximateiy
seventy percent of the av#ilable metropolitan empldyment.16
St. James, rénking as the second 1argést provides of

employment, provides only slightly more than six percent

Ibid., Chepter III.

14
15Gould, op. cit. p.16.

6Fromson9 op. cit.
t‘

-~ Winnipeg Area Trmaspertation Study. Metropolitan '
Corpora%%on of GreaEer-WEnnipeg» Street and Trensit Division,
Street and Traffic Department, %966. p.28.
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~of the total employment., This indicates that in terms of
employment opportunity or work place location, the metro-
politan area is still largely mononuclear and CBD oriented.

Shopping fagilities can be regarded as evenly distri-
buted. Suburban shopping centers have been established in
every suburbs.17 However, much of thé'shopping'is still
being done‘in the downtown area where the specialty shops
are located. It is estimated that the downtown retail |
outlets can withatand competition from their,suburban count-
erparta.18 The reasons are the good accessibility provided
by the transit system and parking facilities for private
vehieles and a large centrai labor fofcé. It is expected
that the downtown retail outlets will still command 21.3%
of the total retail sales by 1986.19 'As a result, the

| downtown area of Winnipeg still forms a point of attraction.

Spatial Pattern of Residential Land Use

The apatial pettern of residential density in Metro-
politanAWinnipeg conforms largely to the concentric ring.
model, with high density residential use in and around the

central business district and low density aingle'ramily

17 _
Rs G. Morris, "An Evaluation of the Functions and
Characteristies of a Regional ShoXping-Centre -- Polo
Park, Winnipeg." (Ungu‘lished M.A. Thesis, Department
of ﬁgography, University of Manitoba, Winnipeg, 1966).

A Market Analysis for Metropolitan Winnipeg. B
Reid, Crowther and Partners Eimigea, 1967 . EEap%ers
19 ~

Ibid., p.70. '
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dwelling units at the periphery of the urban area.ao The

presence of high rise apartments and rooming housea accounts
for the high denaify of résident land ﬁse, In Winnipeg,
more than 50% of all the apartment units occur within a
one-and-one-quarter-mile radius from the intersection of
Portage Avenue and Mamorial Boulevard.21 All other con-
centrations arevalong major arterial reads.

The spatial pattern of residential area according to
socio-economic variables does not conform to the concentric
‘ zbne model. The deviations result from two sources. The
first one is due to historical incidence.>> Since the
incorporation of Winnipeg as a eity to the present day;
the most expensive_residential structures have always
occurred along the river banks. The secohd source is a
consequence of the recent redevelopment of the downtown
area with the construction of high'rise apartmenﬁs.
-Hypotheses |

The above account of the physical and social barriers
aﬁd the spatiasl distribution of work places, shopping
faéilitieasand residential structures shows that the
metropolitan area is subdivided into several sections but

all activities are strongly oriented to the CBD. As a

20 ' , ' )
Winnipeg Area Transportation Study, op. cit. p.26 and
Plagg—g. : E v
' Anal%sis of Apartments in Metropolitan Winnipeg. A
Study o ccupancy &n arking Factors Relate 0 Zoning.

By ggid, Crowther and Partners Limited, 1969.
Hossé, op. cit.
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result, it is anticipated that a study of the geographic
elemeﬁts between the origin and destination would reveal
the role of the mental map in intra-urban migration. A
number of working hypothesés are specified :

(&D) Given that the awareness space of the migrants
does not encompass the entire city and resultﬁ
from daily activities, intfa-urban migration
would display directional,'distance, and sect-

oral biae.23

(2) Bince moves are mostly to and from pre-existing
dwellings, the directional bias are not neces-
sarily towar&a the suburbs. |

(3) A migrant's knowledge of the city is restricted
in argal extent by the presence of both physical
end social barriers. It follows that destinat-
ions would be éontained within the area of the

| original residences. | |

(4) The city is not homogeneous in residential struct-
ures. The choice of new residences therefore
reflects the distribution of the type of dwelling
sought. It follows iogically that moves into
different dwelling types would give rise to dif-

ferent direotional; distance, and sectoral bias.

23 '
For the definitions of these terms, see Chapter III,
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The Data Source
The lack of adequate data for migration study has

24 Intra-urban migration is

always been a great obstacle.
a highly individualistie undertaking. The use of aggregate
areal data such as census tract data to study the behavior-.
al attributes of intra-urban migration would obliterate
individual characteristics. Sources of non—groupéd data
- were sought, Fortunately,-successful_contact was estab-
lished with the Manftoba Telephone Systém (MTS) and access
to the order forms was granted to the writer.

| The Order Department 6f the MTS prepares an order
form when a client requests the installation of a telephone,
the disconnection of a telephone, and-the transfer of a
telephone from one address to another._25 In the first two
instances, a client'has moved into or out of a dwelling
unit respectively. Very often, the'originallresidence
‘and the destination are out of the metropolitan area or
out>9f the province. As a result, these orders are exclud-

ed from the sample. When the telephone is transferred

from one address to another, a change of residence nust

o4 '
For a review of the sources of data used by research-
ers in migration studies, see H. A. Freedman, "Intra-urban
- Mobility in Toronto : A étudy of Micro-Migration Analysis.”

" (Unpublished M.S. Thesis, Department of Geography, Penn-
aylggnnia State University, 1967). :

‘The move of a telephone from one part of the house to
another pat is also included but can be easily detected.,
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have,occurred within the Winnipeg Base Rate Afea.aG It
is this subset of the order forms thét was used for the
present study. |

It is obvious that the sample does not include all
moves that have taeken place. Inter-urban and rural-urban
migrants are excluded, as are the newly established house-
holds which enter the héusing market for the first time.
Besides, a telephone is installed at the request of a
client and there are still some families that share a
telephone with their neighbor or do no have thé service
of one. In spite of the incomplete coverage, it is con-
éideréd that telephone data give a better representation
of the mobilé sector of the population than other
ubility data.? -

Pairs of addresses were taken from the order forms
’foﬁ the month of August, ¢970,‘ Thére was no speoial.
reason for choésing this particular month, but only that
this,was the time when successful contact with the MTS
was maede and access was graﬁted to the‘writer to such
records. Besides, these order forms are only kept for a

period of three months and then discarded. No order forms

2b , : v
See Figure 1 for the boundary of the Winnipeg Base
Rate Area., Within this base rate area, service charge is
stendardized. No transfer of telephone can be done be~
twegg base rate areas. : '
Not every dwelling unit uses gas. Charfe for water
and sewage is only levied on owners of dwellings and
electricity is installed at the request of the ownexr of
- the dwelling unit. :
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from subsequent months were considered as the sample ié
rathef large (éltogether 1,564 pairs of addresses were
used for the final analysis), and is considered to be
representative of the population. When discussing time-
space transformations, Harvey noted ﬁhat, "the ergodic
theorem states that an infinitely long record at one point
- has the same statistical properties as a long record taken
over an infinite number of spatial ensembles at a parti-
cular point in time."28 Certainly, the present sample can
be regarded as taken over an infinite number of spatial
ensembles as it records all moves showing origins and
deeﬁinatidns. However, in terms of human time scale, the
time dimension is not unity and it spreads over a period
of over thirty—one days. :This,is unavoidable if the sample
is to be sufficiently 1arge. |
| The addresses obtained were located on a cartesian
coordinate system superimposed on the city mep. The Y-
axis buns in a north-south direction and the X-axis runs
in a east—west direction, They intersect each other at
‘the Junction of the Portage Avenue and_Main Street, which

29

is considered to be the heart of the CBD, The size of

28
D. W, Harvey, "Pattern, Process, and the Secale Pro-
blem in Geographlcal Research," Transactions of the
Institute of British Geographers, No. &5 (1968), De77e

The coordinates are located in this way in order to
facilitate the rotation and translation of axes. As a
result, the value of the X-axis for & point in the second
and third quadrant would have a minus sign while the value
of the Y-axis for a point in the third and fourth quadrant
would also have a minus sign.
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thé'grids used is one sixteenth of a square mile. Such
a size of grids would eliminate the influence of those
moves that are extfemely short and which do not involve
the awareness space, since the origin and destination in

such cases would be located on the same grid point.



CHAPTER III

METHODOLOGY

The origins and destinations of intra-urban migration
can be regérded as separate point'sets within the urban
area. To measure the distribution of these points, Qarious
methods have been used. The‘most common ones are the
centrographic measures, for example, the mean center, the
median center; the standard radius, and the standard
ellipse,j These measurés'are‘adbpted from univariate
sfatistica.z The formulas used in computing these measures
will be briefly discussed. As the data used are not group-

"ed according to areal units (for example, census tracts),

T ' . | ,
- Do Wo Lefever, "Measuring Geographic Concentration by
Means of the Standard Deviational Ellipse." American

Journal of Sociolo Vol. %2 (1926), 88-94.

, P, H. Furfey,'xx Note on Lefever's "Standard Deviat-
ional Ellipse"." American Jourmal of Sociology, Vol. 33
(1927), 94-98. '

P, Jo Linders, "Uber die Berechnung des Schwerpunkts
und dex Tragheitsellipse einer Bevolkerung." Atti del

Congresso Internazionale per gli Studi Sulla Popolsazione,
VoI. 10 (193%4), 159-7166

R. Bachi,’"Standaré Distance Measures and Related

Methods for Sg&ti&l Analysis." Regional Science Associat-
ion, Papers, Vol. 10 (1962), 82-435.
‘ « B, Lee, "Analysis and Description of Residential
Segregation : An Application of Centrographic Techniques -
to the Study of the Spatial Ristribution of Ethnic Groups
in Cities." (Master's thesis, Division of Urban Studies,
Cornell University, Ithaca, New York, 1966).
L. A, Brown and J. Holmes, "Intra-urban Migrant Life-
lines : A Spatial View." Demography, VYol. 8 (1971), 103-132,
R. S. Yuill, "The Staﬁ&ar& 5evlational Ellipse : An
Updated Tool for Spatial Decription." Geografiska Annaler,

Vol.255B (ﬂ971), 28-39,
Lee, op. cit. Chapter II and III.
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~only formulas for non-grouped data are giveh.

Beforevthe computation of the centrographic meaéures
is cérried_out, the diStribution to be studied has to be
located according to their positions on the coordinates of'
a pair of orthogonal axes. This.pair of axes can be drawn
anywhere on the map, either at theledges or in the center
of the map. A general practice is to draw the two axes
through a point around which most of the distribwbion appears
to cluster. Thé intersection of these axes then forms
the arbitrary origin of the distribution. Once this pair
of axes is located, the posmtlons of all the p01nts in a
distrlbutlon can be determined. |

- The mean.center or the center of gravity is ﬁhe
position around which most of the distribution occurs. It
is analogous to the univariate mean. The first step in
computing the mean center'is to determine the deviations
of each point from the axes and then sum the deviations

separately for the X- and Y-axis.

n
X = where u = the arbitrary
e {24 17K ' origin
X ===3 'n = the total number

of observation

e Ty =
ﬁnlf’l =

Since u is the origin and equals zero, the formulas would

be reduced to
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b |
L]
W%
18
-

R
The intersection of these values determines the location of
the mean center. 4Unfortunatély, this location WOuld-only
be accurately determined if the points are evenly distri-
buted. Its position would shift towards the deviant points.,
if the distribution is skeﬁed as the deviant points have
@ heavier weight on the mean value.> |

After the location of the mean center is determined,
a néw pair of orthogonai axes is drawn through this mean
center and all the points in the distribution are re-
located with the mean éenter as the origin.

A measure of disperslon is important in decribing
the pattern of a distribution. The standard deviation in
univariate statistics accurately portrays the dispersion
of a distribution around the mean and is adopted here to
measure the scattering of areal data. As the‘areal data

are distributed over a two-dimensional surface, a standard

deviation is calculated fdr each of the axes.

n 5
Z (xi - i)
i=1

SDx - )

For a discussion of the properties of the mean center,
see Lee, Op. cit. p.25.
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| %
i (v; - 9

i=1
SDy = a

Since X, ¥ form the new origin and equal zero, the formulas

are reduced to

SD, =

SDy = | ==

8D would indicate the dispersion about the Y-axis and
SDy shows the dispersion ébout the Xﬁaxis.4 ,.

The standard deviations about the Y- and X-axis only
indicate the dispersion about their respective axis. A
generalization of the dispersion around the mean center is
needed. This is given by the’standard radius.5 It is the

quadratic average of distances from the mean center :

n ' %
STR = E ; (x; - i)? + (yy - §)2$
i=1 ' ' o |
n

i

Unlike the procedures employed by most authors, the
distribution in the resent etudg is not re-located with
the_mean center as t e origin. onsequently, the values
of X and ¥ do not equal zero.

see Lee, op, cit. pP.27. This is named standard
distance by Bachi, op. cit. o
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n n
Doy -2 D 3y - P

i=1 - i=1

n + .

»

As shown above the quadratic average distance from the mean
center can be reduced to the square root of the sum of the
variances of the X- and Y-axis. The standard radius can

‘also be calculated as the mean quadratic distance with the

| repetition between any pair of cases, divided by'\/2. 6

By rotating the axes counter-clockwise around the mean
center, each point would assume a new location with regard
to the new pair of axes. The new location of the points
can be calculated by | |

x' = xcosa 4+ Yy sina x', ¥' = new coordinates
' for the point
Xy, J '

a = the angle between
each of the pre-
vious axes of the
coordinates and
the corresponding

' new axes

y' =ycosa = xsina

As the axes rotate, the value of the standard deviations
about the two axes changés. 'However, it has been proved

by Bachi7 that :

6
7Bachi, op. cit.
Ibid.
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2

d“ = Sng + SDyg = SDx,g + SDy,g

It is then possible to calculate the angle « ‘through which
the axes must rotate so that the a$éndard deviation about

one of the axes is a minimum and that about the other is

a maximum8 :
2 r SD_ SD Xy
tan 2 @ = X 3. where r = E:
SDxa - SDyg N SDx SDy

| The axis about which the standard deviation is a minimum
shows the main direction of the distribution and is the
majbr axis. The axis about which the standard déviation

is a maximum is the minor axis. The values of the stendard
deviation about the major and minor axis are used for
describing the standard ellipse.

The shape of the ellipse depends on the ratio of the
minor axis to the major axis. This ratio is the. coefficient
of circularity. If the mejor axis @guels the minor axis,
that is, with a coefficient of circularity of one, the
ellipse would become & circle. This would occur if the

points are evenly distributed around the mean center.

g I e o b o o e oo e v

Bachi, ope cit., Linders og, cit. This formula would
give the same resu t’as that érr ved at by Lefever (op.
cit.) and Yuill (op. cit.), that is :

- %2 - 2y2 + [(Exa - 2y2 )2 + 4(2}&}’)2]

tan § =
2 Zxy



38

Another extreme condition is when the distribution is linear
‘in form so that the dispersioh about the major axis is
xero. Then the ellipse would collapse to a line, Distri-
bution patterns between these two eitremes would yield a
coefficient of circularity between zero and one. |

There are two additional measures associated with the
mean center used in the present study. They are fhé dis-
tance and angle of displacemeht. The distance of dis-
placement is the distance by which the mean center is
separated from the arbitrary origiﬁ, in this case the CBDQ9
When this distance is calculated for the rotated and trans-
’vlated’data set, it is the average distance over which the
households have moved as the arbitrary origin is the common
origih.qo The engle of displacement is "the direction by
which the mean center ié offset from the referenoe'node."11
| Another measure is used to calibrate the relativé
spread of the origins and the destinations. 1t is the

12

relative standard radius. - This is obtained by dividing

\

' Brown and Holmes, Op. c¢cit. p.110. In this study, the
CBD is the arbitrary origin, the distance of displacement
is just the absolute value of the location of x and ¥y
accgrding to the coordinate system.
- 10

11For the rotation and translation of the axes, see below.

See Brown and Holmes, op. cite. p«110. The amplitude
or argument of the location o e mean center (or the

an%le which a line Joinin§ the mean center and the arbitrary
origin makes with the positive X-axis) is determined first.-
Then the angle can be calculated easily by subtracting

or adding the angle of rotation from or to the compliment-
ary gngle of the amplitude of the mean center.

Lee, 0p. cit. p.66.
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the sténdard radius of the destinations by that of the
origins. If it is greater than unity, it indicates that
spreading occurs concurrently with residential migration.
If there is a greater concemtration, the ratio would be
between unity and zero.

The measures described above are_calcuiated for the
origins and then for the destinatipns._ This has been done
_so that the location of the mean cénter and the form of
'_diétribution of the origins can be compared with those of
the destinations. However, the purpose of the present
étudy is an attempt to understand:fhe.rolevof‘the mental
map in determining the location of the new residence. This
cannot be accomplished by applying the measures to the
origin and destination sets separétely, because fhe connect-
jon between the origih and the destination is not in-
corporated. As a result, transformation of the data is
required. The transformation has to be done in such a way
that the directional and distance attributes between the
origin and the destination with respect to the CBD are not
altered;' This is attained by the rotation and translation
of the axes. '’ o |

As outlined in Figure 2, pairé of origin and destinat-
ion are joined to the CBD. The lines linking the origin
with the CBD are rotated so that they coincide with one
of the axes emaﬁabing from the CBD., By this, the deatinat-

12
Brown and holmes, op, cit. p.107-108.
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ioms are_rdtéted through the éame angle as the origins.
VThen all the origins are shifted to a common origin or

the reference node. (In the present study, the CBD was
‘used as the arbitrary origin and occupied the (0,0) locat-
ion on the coordinates. As a result, the origins are
translated to the position br the CBD.) In the}procéss of
translation, the destinations are also moved the same |
distance as the origins towérds thé'reference node. By :
rofating and translating the axes,ithe distance and direct-
ional ettributes between the origin and the destination

. with respect to the OBD are maintained.

Implicetions of the Measures

In spite of the fact that the effectiveness of every
_'measure employed in gauging the spatiallattributés of the
moves has been expounded upbn, there is a need to clarify
‘the implications of the different measures in the study.
In every residential move, there‘is a disténce attri-
bute even though the new residence site may be the neigh-
boring house. "Distanbe bias describes the degree to
which a single migration is more likely to end in & nearby

4 Following inter-county

~ place than one more distant."”
'migration studies, the probability of finding a migrant in
& certain place varies inversely with the distance from his
originael residence. Adams has argued that residents seldom

have knowledge of the part of the city on the other side of

4 }
Brown and Holmes, op. cit. p.104.
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the CBD which is outside the routes taken in perfdrﬁing
.daily activities;qs The less the intended migrant knows
of the area, the less he would be able to evaluate the
place utility of a vacancy. As a result, more effort is
- required to locatefafdwelling unit that will satisfy the
aspired place utiiity. In ﬁhe present study, & long
average distance of move would mean that the migrants»can
locate anywhere in the city instead of being limited in‘
his choice‘to'the area where his former residence was.

Short migration distance, therefore, would suggest that

- the migrants have a limited knowledge of the entire urban

- area and have definite preferencefin‘the choice of the new.
residence. The distance biss is measured by the standard
radius.. | :
There is a directional élement»bétWeen the origins‘and
the destinations and any other point 6f significance in the
city in every single‘move; The degreé to which a move is
more likely to end iﬁ a place that is in a particular
direction from the origin or ffom the CBD is termed the

16 mne reason for taking the CBD as a

directional bias.
reference point in this context is that it is important

to verify the concept of 'flight.to the suburbs' in intra-
urben migration. If the directional bias is towards the

CBD; it implies‘that migrants are governed by their know-

v16Adams, op. cit.
Brown and Holmes, op; cit. p.104,
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ledge of the city in the choice of new residence site and
prefer to live in areas they have knowledge of. -Any bias
towards the suburbs would suggest that the migrants are
dissatisfied with both the residence and the.neighborhood.
They then préfer to live in an area that they believe}to |
be better for them. The directional bias is measuredlby
the angle of rotation, angle and distance of displacement
of the mean‘center from the reference node, or the cep. 17
. The migration data can alabibe tested for any pre-
'. sence of sectoral bias which is the degree of likeiihood_'
for any move to end in a piace-along»a line through or

18 When the intended migrants are looking

nearvthé origin.
for néw tesidence, there are as hany chances for then to

VA take up new duellihgs-randomly around theAformer;residence
a8 there are foi them to be ncﬁ-randomly relocated. 'Iﬁ_is ‘
hypothesized that their choices would be non;ranQOm es the
urban area is not homogeneous. The urban area may be |
carved by physical as well as soc:i‘.alﬂbarriers° Moreover,
the types of housing also vafy from sﬁbarea to subarea.

The limited scope qf.the awareness space and the type of

housing desired would therefore govern the location of _

A small angle of rotation and displacement and a negat-
ively displaced mean center would mean bias towards the CBD,
An engle of rotation close to 180°, a small angle of digs~
Elacement, and a positively displaced mean center would
ndicate strong attraction of the suburbs; see Brown and
Holges, Ope. cite, P.109-110. : -
8
Ibid., p.104.



the new residence. If this is the case, the migration
‘data would exhibit sectoral bias. Otherwise, the migrants
woul&;displa& general knowledge of the whole city, and
are not restricted spatially in the process of relocation.
The sectoral bias is meésured'by the coefficient of cir-
cularity'which is = measure of evenness of distribution'

19

around the mean center.

19 |
The coefficient of circularity varies from one, a circle,
to zero, a line. Extreme linear bias is denoted by gzero
_coeffici nt. -



CHAPTER IV

APPLICATION OF THE METHODS TO
AREALLY ' CLASSIFIED DATA
It has been shown that MetropoiitanYWinnipeg-is dividQ‘.
ed up into sections by barriers which affect the awareness
space of the inhabitants. In this chapter, the data are
classified according to the areas to which the original
residence belonged; In doing so, it is hoped to determine
the effectiveness of the barriers in deiimiting the aware-
‘ness spacefas_exhibited by the'geographic elemanﬁs betwéen
the origin'and the destination. Besides;.the attréction
of the CBD and the Suburbs. to the migrants from different

subsareas can also be asoertained.

Definition of Areas

| The study area inciudes that_part of Metropoliten
Winnipeg which is tracted as of 1961 with the exception of
Fort Richmond, St. Norbert, Windsor Park, and Census Tract
number ninétyéseven-(1966). This is because non~-tracted
areas are largely rural in characteristics and movement
from or to these areas do not involve the perception of
the city. 'The exceptional areas are all rapidly growing
suburbs and.fqrm continuous urban development with their
adjacent areas. The division of the study area into ten
| subareas is based on the presence of'physical barriers and

political boundaries. It has been found that the suburb-



anizationvindex exhibits a spatial form COﬁcentric in
nature while the soical rank and segregation indices are
spatially chaotic,1 It is therefore difficult to subdivide
the metropolitan area into céntinuoué sub-areas with dif-
fering socio-economic status. _Therefore; this earlier
research using the factor analysis technique for the study
are;, is not taken into'consideration. A description of

" the boundaries of each sub-ares would show that each is |

an entity in itself, separated from its neighbors by

~ distinct barriers. | o |

| The metropolitan ares is divided into the centra; city
and the suburbs. The central city consists of all the
tracted parts of the City of Winnipeg‘eastAor the Red Rivere.
The suburbs include all the tracted areas in the‘cities,
towns, and municipalities“making up Metropolitan Winnipes.‘
The reason for dividimg the data in this wey is to test the
validity qf the well-known concept of the 'flight to the
suburbs' from the central city. Since‘the»area.encompassed
by the central city and the suburbs is verj large andvdie-
sected into'sections by barriers, further subdivision is

necessary.

Four sub-areas make up the central city. Area I in-

Jl
R. S. Baxter, "The Use of Diagnostic Variebles in
Urban Analysis with Particular Reference to Winnipe%."
(Unpublished M.A. Thesis, Department of Geography, Uni-
versity of Manitoba, Winnipeg, 1968).
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‘cludes'the 1961 census tracts numbér 20, 21, 25, 26, 28,
29, 30, 31, 32, 33, 34, 35, 36, and 37.2 These tracts
include part of the CBD area and lie to the west of the
Red River, north of the Assiniboine River, and south of
the Notre Dame Avenue. The area is traversed by the
Portage, Ellice, and Sargent'Avenue. The area north of
the Notre Deme Avenue and south of the Canadian Pacific
‘Railway Yards, consisting of census tracts number 18, 19,
22, 234 24, and 27 is Area II. The subdivision of these:
two areas seems superfiuous‘at first glance. A close look
at the street patterns would show that the.Notre Dame |
Avenue separates two differenﬁ stfeet patterns. The roads
north of the Notre Dame Avenué run along former lot bound-
ériea in a;north;west‘to south-east'direction at right
angles to the Red River,.while those to the south also
follow lot boundaries but in a north-south direction at
right angles to the Assiniboine Riven:.5 Consequently,
these two street patterns meet at sharp angles along the
Notre Dame Avenue. Lynch, in his study of three American
cities, has found that a break in the continuity of streét
patterns disrupts the perception of the city form by the

residents.” As a result, the subdivision is justified in

2 . _

The boundary between Area I and II, Area 1II and III,
coincide with census tract bounderies which always run
“through uninhebited areas to avoid confusion.

430586, OpP. cit.
Lynch, op. cit. p.20.
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view of Lynch's rindings.,;Area III is the remaining port-
ion of the central city north of the Assiniboine River
separated from Area II by the CPR yards. The census tracts
enclosed are 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, and 13.
Besides being separated by the physiéal barrier, it is also
the oldest part.df the city where the proportion of recent-
1y arrived immigrent is greatesb? Sociél'factors and
linguistic barrier can constitute hindrances for people
from this area to move into other parts of thevmetrépoli—
‘an area.6 Area IV is that bart of the dentral‘city‘lying
to the south of the Assiniboine River. It is separated
from the cities of St. Boniface snd St. Vital by the Red
River. | | -
e The sﬁbdivisidn of the suburbe is based mainly on the
bolitical boundaries between the municipelities, towhé, and
cities.7 Area V, consisting of Old and West Kildonan, is
only separated from Area III by the political boundary to
the south, and from Area VI by the Red River. Area VI
encloses Elmwood, Noxrth and EastkKildonan, and Transcona.
Elmwood is included a8 it is on the same side of the Red

River as the other componenx parts. Area VII comprises

of St. Bonifsce and Bt. Vital as these two cities form a

-3
6Fromson, Oope. cit.

: Linguistic barrier is the most Eersistent of all bar-
rier; to diffu31on. See Gould, op. cit.

.-+ These had become defunct since January 1, 1972. See
Footnote number 8, Chapter Il.
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continuous stretch of residential development. Even

~ though political boundaries are used to divide Area VII
from Area VI, there is a break in residential development
along the boundary zone, which is occupied by railway
tracks and industrial 1an‘d.8 Area VIII consists o:nthe
tracted prts of the municipality of Fort Garry plus two
agglomerations of newly subdivided and built-up lots,
Fort Richmond and St. Norbert. The municipaltiy of Char-
leswood and the Town of Tuxedo make up Area IX. It is a
- peculiar sub-area by itself as it is still largely rural
in characteristic and the socio-economic status of the
residents.on the whole are higher than the,adjacenﬁ parts.
Area X embodies only the,city of St, James-Assiniboia and
| is separated from Area IX by the river. Similar to Ares
VI and Area VII, the division of Area I end Area X is one
~of political yet the boundary zone is occupied by a belt
of commercial, industrial, and recreation land. The,data
of Area IX are not subjected to the analysis.as the semple
is too sméll, (there are onl& thirteen moves originated
from Area.ix).

| A glance at Figure 1 would show that all the areas

80 subdivided are given as square a shape as possible to

8
See Figure 1.
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‘minimize the effect of the shape on the data.’ Only Areas
II, VII, and VIII are markedly elongated in shape. This
is unavoidable as they form distinct areas by themselwes.

Their shape is expected to influence the final results.

The mean centers, standard deviations, the coefficient
of circularity, the standerd radius, angle of rotation,
distance and angle of displacement are computed for the
origins, destinations, and then for the rotated and trané4
lated data for each area. The statistics for the origin
set will be regerded as the norm since they are results of
the distribution of~innts within the area concerned. They
shouid reflect the shape and size of the area. To theéé,
the statistics for the destination set are compared.to see
if there is any difference between the pattern of distri-
bution of the origin set and that of the destination set.
The méasures calculated for the‘transformed data set
would be used to determine the distance, directional, and
sectoral bias so that inferences about the awareness 3bace

can be made,

.9 .
35 Lee, op., c¢it. p.40; Bachi, op. cit.; Yuill, op. cit.
P ° '

All these three researchers have proved that an evenly
distributed population in a rectangular area would yield an
ellipse of density similar to that of a linearly distribut-
ed poEulation inside a square area. In addition, a lineaxr
distribution perpendicular to the long axis of an aree may
yield a circular ellipse of density comparable to that of
en even distribution in & square area. As a result, areas
from which data are obtained should not be elongate& in
order to minimize the effect of the shape on the form of
the ellipse of concentration.
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Aggrepgative Migration Attributes in the Central City

| Area I is geparated from its neighpors by physica;
barriers. The area is elongated and tapers towards the CBD,
The mean center of the origin data is located in the east-
~ ern half of‘the area (see Table 1 and Figure 3). This
together with the small standard radius, 0.69 miles, sugw
gest that the diastribution is quite accurately portrayed
by‘the mean center and the ellipse of concentration, and
therefore is localized in the eastern section., The main |
direction of distribution of the origins is in a east-west
direction which corresponds with the long exis of the area.
Thé dispersion of the destinations coincidea-largely ﬁith
that of the origins. The mean centers are clbae.to each
other and the main direction of distribution is also
similar. However, the destinations are distributed over
a much wider area as the stendard radius is very large,
sbout 3.35 times larger than that for the origin set. As.
the direction ¢f distribution conforms with the areal long
axis, it can be concluded that the physical barrier bound-
ing the aree is effective in 1imiting cross-movements.
Unfortunately, the degreé of effectiveness of the physicgl
barriers cannot be determined. | |

The statistics for the rotated and translated data

set are not very revealing in matters of diétance, direct-
ional and sectorsl bias. The directional bias cannot be
established in spite of the smasll angles of rotation and

displacement aa the distance of displacement is insigni-



Location of Standard Qeviaticn Coef. |Stancard| Relative| Angle Disrlacement
Data Set | Fean Center About of Cir- | kadius | Standard of .
: : , : Distance Angle
X-axis | Y-axis | Y-axis | X-axis |cularity| (¥i.) Radius | Rotation (34.)
Origin 4261 =177 2.7 1.7 0.78 0.69 1.45 1.152 | 21.0
3.35
Destination| -4.31| -1.98 | 7.4 5.5 0.7k 2.31 -12,02 119 | 36.69
Rotated & . +
032 0,00 74 5.9k 0.8, 2.31 - -0.89 0.09 2.54
Translated .
TABIE : 1 STATISTICS OF INTRA-URBAN KIGRATICN, AREA I
(Sample Size 408)

) The origin of the coordinates 1s at the center of the CnD.
@Thls is the distance of the mean center from the center of the CBD.
Thls is the distance of the mean center from the reference node.

24
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O. The fact that the coefficiemt of circularity is

ficant,
0.84 shows that the postulate that an intended migrant is
confined within his narrow image of the urban area when
choosing new residoncé cannot be verified. The distance
bias is difficult fo determine because the standard radius
describes the dispersion of the destinations in all direct-
‘ions from a point, (it is also the average migration dis-
tance as all destinations are reduced to having one common
origin). Any conclusion with respect to the presence or
sbsence of distance bias can only be‘arrived at by compari-
son with the standard radii for other area. In doing 80,
migrants from Area I can be said to have prefefred-tovmove
over a shorter disteance since the standard radius is the
smallest amongst the others. However, the actual value of
the standerd radius, 2.31 miles, is large.

Areé I is a very elongated aréa which would have in->
fluence on-the statistics for the origin set., The mean
center of the origin set is centrally located within the
area (see Table 2 and Figure 4). However, the direction
of the distribution does not reflect the influence of its
shape as it is at right angles to the long axis of the
area, This may be due to the fact that there are only a

few moves from the western and eastern parts; the former

([)

Brown and Holmes, © cit Directional bias cannot

be established if the displacement of the mean center is .

insignificant or in the wrong direction. See Table 1 and
Figure 70 v



Location of | Standard Deviation| Coef. [Stancard| Relative| Angle Disvlacement
nata Set | ¥ean Center¥ About of Cir- | kadius | Standard| of o ]
X-axis | Y-axis Y-axis | X~-axis cularity| (#i.) Radius | Rotation :(Vi ) Angle
Origin 435 3.33 | 2.9% 2.32 0.78 | 0.9 3.9 | 1.37° | 71.95
2.56
Destination] -3.23 | 2.1 | 8.4 L .68 0.55 | 2. 11.69 | 0.9 | 21.32
. : ' +.
Rotated &| ;72| ows | 6.66 | 7.06 | 0. | 2.3 - K175 [ 0.k5T | 32.59
Translated ,
TABIE : 2 STATISTICS OF INTRA-URBAN MIGRATION, AREA II

(Sample Size : 60)

3 ’

"The origin of the coordinates is at the center of the CiD.
@This is the distance of the mean center from the center of the CkD.
+This is the distance of the mean center from the reference node,

gs
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of which is relatively undeveloped while the latter is
occuﬁied by industriél and commercial land. The scatter
around ‘the mean center is not great. On the contrary,
the destinations are distributed along a east-west axis
in alignment ﬁith the long axis of the area. Moreover,
the spread around the mean center is very great as evi-
denced by'the standard radius. In other words, the mean
‘center is not a good statistic to describe the pattern of
distribution. Movements across the physical barriers are
occurring. This is especially so in the south where the
physical barrie: is eﬁsier to surmount.
_ As in}Area I, the direction, distance, and sectorai
biases afe not striking. The angles of rotation_and dis-
placement are quite large, 41,8° and 63.9° respectively,
showing directional bias away from the CBD, Yet the mean
center is negatively displaced. As a consequence, direct-
'ibnal bias cgnnot be sustained. A coefficient of circu-
larity of 0.92 means that the migrants show no preference
to relocate at a pléce near or on & line through_the
origin. Ih areas with limited territorial exteht, if
movements are within the area of the origin, there should
be distance bias since the standard radius is governed by
the size of the area. However; this is not the case be-
cause the standard radius is 2.4% miles.

The distribution of the origins in Area III is very
similar to the preceeding areas. The scatter around the

mean center is small and along a line in a east-north-
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east to west-south-west direction, (see Table 3 and Figure
5). The mean center is located in the south east corner
as the western part is not entirely built-up and therefore
generates a small numbep of moves. The destinations, on

- the contrary, are distributed in the same direction as the
long axis of the area. The standard radius is very large

- (2.48 miles) suggesting that there are some moves ending
at a great distance from the mean center. The fact that
‘the mean center of‘the destinations is displaced soﬁth— |
wards from that of the origins, is evidence for~the de-
viant destinations to occur to the south of the area

where similar type of housing can be found. Movement to

- the north may be hindered by the comparative lack of suit-
able vacancies. Such a comparison of the distribution of
the destinations with that of the origins does not give
‘evidence to substantiate the effectiveness of the physical
as well as the social barriers in limiting cross-movements.
The breakihg down of the social barrierlcan be envisaged
because once the immigrants have overcome the lahguage
barrier, they would have a better kndwledge of other parts
of the city and, they also tend to move out as their eco-
nomic condition improves. Fromson has also found, empiri-
cally, that there has been evidénée of some ethnic groups
moving from the North-end area, that is Area IiI, into the

adjacent areag, ||

1
Fromson, op. cite.



Location of Standard ngiaticn Coef. |[Stancard Rélative Angle Disrlacement

Data Set Fean Center* About of Cir- | hadius Standard of Cistance

X-axis | Y-axis Y-axis | X-axis cularity| (#i.) Radius | Rotation (4. Angle
Crigin -1.08| 6.87 | 3.2 2,54 0.79 0.99 21,66 | 1.7.% 1027

2.5
Destination] =1 .3 9 5 0L 7 065 6 031-} 0 083 2 .LS -2l .07 1 03]-@ 50 051
Translated - ' ‘
TABLE : 3 STATISTICS OF INTRA-URBAN MIGRATION, AREA III

(Sample Size

“*me origin of the coordinates is at the center of the CiD.
@This is the distance of the mean center from the center of the CkD.

: 230)

+This is the distance of the mean center from the reference node.
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The results of the snalysis of the rotated and trans— o
lated data réinforce the conclusions derived from the
analysis of mobility in Areas I and II.‘ The near unity
of the coefficient of circularity demonstrates that the
suppasedly narrow image of the city acquired through dai-
ly'activities‘has no effect on the selection of new resi-
dences. Even the large angles of rotation and displace-
ment, 35,6° and 72.3° respectively, may suggest that
migration from the area is oriented away from the city
center. The meen center is negatively displaced, thus
no directional bias can be maintained."Scatter around
-the mean center is quite substantial (the standard radius
is 2.48 miles) so that migration from this_afe& is not“

biased in terms of distance.
| In AreaaIV most of the moves have originated from
the vicinity at the junction of River-Corydon Avenue and
Osborne Street, where there is a high concentration of
apartment buildings. Therefore the mean center for the
origin set is not located centrally in the area (see
Table 4 and Figure 6). The fact that the extremity of
the area in the west is occupled by a park and that the
western section consists of residential areas with higher
socio~economic status and theréfore with greater percent-
age of privately owned homes must have pushed the mean
center to the eastern portion. The distribution of the
origins is in a east-north-east to west—south-west trend.

The major axis 6£ the destination set is oriented in more



Stancard

Relative

Location of | Standard Deviation| Coef. Angle Distlacement
pata Set Mean Centers About | of Cir- kadius Standard of Cietanee
X-axis | Y-axis | Y-axis X~axis cularity| (#i.) Radius | Rotation (4.) Angle
Origin 33| 7.3 | 3.4 2.55 | 070 | 1.1 22.63 | 1.9 | 895
2.55
Destination| -3.99| -5.56 | 9..3 6.33 0.67 | 2.8 9.62 | 1.7 | 65.67
Rotated & | ) .ol 3.27| 7.09 8.37 0.85 | 2.7 - 8.6, | 0.3t | 13.67
TranSlated ) '
"TABIE : ‘h

STATISTICS OF INTRA-URBAN MIGRATION, AREA IV

(Sample

Size

.3
"The origin of the coordinates is at the center of the C:iD.
This is the distance of the mean center from the center of the CHD.

262)

+This is the distance of the mean center from the reference node.

4>
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or less the same direction as that of the origins. The
mean center of the destinations is located in a more
northerly position than that of the oﬁigins. If the
majority of the moves originated from and ended in apart-
ment buildings, the displacement of the mean center can
be explained by the gravitational pull of the similarly
dense conglomeration of apartmont}buildinga across the
Agsiniboine River (see Figﬁre 14).

Thg conclusions_that can be drawn from the statis-
tics for the rotated and translated data set for Area III
can be equally well applied to Area IV. In other wbrds,r
higrants from this area do not behaﬁe'according to the
popular beliefs pertaining to intra-urban migration.

From fhe preceeding account, it is clear that}there
is no bias directionally, sectorally, or in terms of dis-
~tance within the central city (compare the last row‘in
Table 1 to 4, and see Figure 7). The existence of bhysi—
cal and social barriers do not prevent movement across
them even though the majority of the'destinations are
8till contained within the area of the origin. In the
language of diffusion studies, these barriers are per-
meable. Unfortunately, the degree of permeébility can-
not be determined by the methods employed. Even though
the mean centers of the destinations in meny cases are
displaced towards the center of the city, the CBD has
neither a centripetal nor a centrifugal effect on the

migreants as revealed by the rotated and translated data
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CENTRAL CQITY
ELLIPSES FOR TRANSFORMED DATA SETS
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sets. Movements within the central city are less res-
 tricted than movements to and from the suburbs by the
major thoroughfarea. As a result, migrants from the
central city do not exhibit preference for short dis-
tance moves and for dwellings within a narrow sector
centered on the initial dwelling. In short, the aware-
ness space of the migrants is not limited by the existen-

c¢e of barriers.

Aggregative Migration Attributes in the Suburbs

The area of Area V is quite extensive but the per-

centage of built-up land is small and concentrates in the
south-easticorner. This is borne out by the statistics

of the origins. The mean center is located at the extreme
south with CluStering around it (see Table 5 and Figure
8). The origips»are strung out in a.east-west‘direction.
In contrast, the destinations show a direction of distri-
bution at right angles to that of the origins and scatter
over a much bigger area. The mean center, on the other
hand, is pulled southwards by 2.39 miles from that of the
origins. The orientation éf the major axis and the locat-
ion of the mean center suggest that movements are south-
wards towérds the CBD along a msjor artery, that is, Main
Street, which runs north-south thfough the area. The |
small angles of rotation and displacement with a very
marked displacement of the mean center 2.49 miles west of

the reference node indicate a definite bias towards the



Location of Standard Qeviaticn Coef. Standard' Relative Angle' Disclacement

Data Set ' Mean Centers | About of Cir- | hadius | Standard of .
Bistance Angle
X-axis | Y-axis Y-axis | X-axis cularity| (Fi.) Radius | Rotation (51.) g
Origin 2191 1219 ] 3.9 1.8 0.5 | 0.89 15.96 | 3.1° | &3.&
3.41
Destination| 1.06| 2.64 | 6.91 10.06 0.65 | 3.05 15.49 | 0.71% | 37.29
+
Rotated &} g a5| -1.15 | 10.53 6.42 0.61 | 3.08 - 25 | 2449 9.06
Translated ,
TABIE : 5 STATISTICS OF INTRA-UREAN MIGRATICN, AREA V

(Sample Size

4 '

"The origin of the coordinates is at the center of the C:D.
@This is the distance of the rean center from the center of the CkD.
+This is the distance of the mean center from the reference node.

36)
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CBD., A coefficient of circularity of 0.61 contradicts
1£h§.resu1ts for the central city and testifies the facf
that movements have occurred near to or along certain
lines through the origin., However, similar to the find-
ings for the central city, the migrants do not exhibit
preference to relocate near to their original residences,

Area VI is the 1afgest of the all the sub-areas. It
includes North and East Kildonan,’Elmwoo&, and Tranascona
which are mostly built-up. This results in a very largq
standard radius for the origins, in fact the largest of
all the areas, The effect of fhe size of the area on the
statistics are clearly evident. The origins are distri- |
buﬁed in a east-west direction complying to the areal
long axis. The destinations are also distributed in a
east-west &irection but its mean Cenfer is displaced
south~westwards towards the CBD., The orientation of the
ellipse of:density implies that the déstinations'are dis~
persed along the east-west arterial roads (see TPable 6
and Pigure 9).

The rotated and translated data set substantiates
the results for the origin and destination sets.v An |
angle of 0.150 for the attainment of the meximum and mini-
mum standard deviations about the two axes, the small
angle of displacement, and a conspicuous negative displace-
ment of the mean center reinforce the attraction of the
CBD to the migrants. The coefficient of circularity also

connotes the migrants' preference to relocate in aress



. Location of Standard Qeviation Coef. |Stancard Belative Angle Disrlacement
Data Set | ¥ean Center: About of Cir- | kadius | Standard of Cietance
Y-axis | Y-axis | Y-axis | X-axis |cularity| (#i.) Kacdius | Rotation (51.) Angle
Origin 1249 6.64 | 7.8 .65 0.62 2.2 20,74, 3.52% | 6.58
1.62
Destination] 8.11| 1.72 ) 11.96 7.72 | 0.65 3.56 -15.88 2,07 | 27.84
Rotated &) 59| 157 |11.78 | 662 | o056 | 338 | - 0,15 | L.’ | 12.6
Translated v ‘
TABIE : 6 STATISTICS OF INTRA-URBAN MIGRATICN, AREA VI
(Sample Size 180)

“*Ite origin of the coordinates is at the center of the CiD.
@This jis the distance of the rean center from the center of the CkD.

+This is the distance of the mean center from the reference node.
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near to or along lines through the origin. When migrat-
ion is CBD oriented, distance bias would be absent as the -
area lying between the city center and the original resi-
dence is within the awareness space so migration can be
over long distance. This is the case with Area VI.

Similar to Area II, Area VII is elongated in shape.
The origins are distributed in a horth—south trend in
accordance withi*he-shapexof-the area (see Figure 10).

The mean center is located in the northern section sug-
gesting that most of the moves originated from this part.
Scatter around the meen center is nof very great (see
Table 7). The orientation of the ellipse of concentrat-
ion for the destinations is nearly at right angles to
that of the oﬁigina.’ The orientation of the major axis
and the westward shift of the mean center for the destinat-
ions suggest that mobility is drawn towards the city
center. However, since the mean center usually reflects
the location of the most deviant points rather than the
more central points, the conclusion with fespect to the
attraction of the CBD may not be'dustified.

In contrast tb the results for Area V and VI, the
moves originated from Area VII do not‘exhibit directional
and éectoral bias. The significanee of the largé angles
of rotation and displacement, 41.60 and 60,3o respect-
ively, and designating movement away from the CBD, is
nullified by the negatively displaced mean center. The

smell difference between the standard deviations about



Location of Standard I{eviation Coef. |Stancard| Relative| Angle Disclacement
sata Set | Mean Center® | About of Cir- | kadius | Standard|  of .
| ) Distance Angle
X-axis | Y-axis Y-axis | X-axis cularity| (¥.) Radius | Kotation (61.) B
Origin 5.6 | <138 | 3.7 5.2 0.61 | 1.53 -13.88 | 2.31° 51.04
1.73
(*]
DQStmatiml 2.88 -5.69 8.1‘4' 6081 00814 2065 5039 1'59 68055
Rotated & +
""3 053 -1019 7.69 701§9 0.914 2-69 - Lb1063 0093 &-3
Tl‘anSla ted : '
TABIE : 7 STATISTICS OF INTRA-UREAN: MIGHATICN, AREA VII

~ (Sample Size

3

“The origin of the coordinates is at the center of the CcD.
@This is the distance of the mean center from the center of the CED.
+This is the distance of the mean center from the reference node.
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the X- and Y-axis offers no evidence for sectoral bias.
Distance bias, as usual, is absent.

 In Area VIII, the distribution of the origins.also
reflects the influence of fhe.shlpe of the area, and is
in'a north-south direction following the areal long
axis, (see Table 8 and Figure 11). No inferences can
be made sbout the locale of the migrants before relocat-
:ion'because.the statistics might have arisen out of an
even diStribution. The destinations have a distribution
similarly oriented. As these are not necessarily locat-
ed inside the area, remarks dan be made that the destinat-
ions are slightly linearly arranged. fhe northward dis-
placement of the mean center of the destinations suggests
movements are towards the city center. From the rotated -
and translated data set, the small angles of rotation and
displacement and & negatively disp;aced mean center help
to confirm the migrants' preference for locations nearer
the city center. However, the coefficient of circularity
and standard radius do not support the popular notion
that migrants are limited areally in the choice of new
location and prefer vacancies closer to the initial re-
sidence.

Por the date from Area X, both the origins and the
destinations aré distributed linearly in a east-west dir-
ection., While the origins cluster around ﬁheir.mean cen~-
fer, the destinations scatter over a large area (see‘Table

- 9 and Figure 12). Moreover, the latter mean center is



Location of | Standard Deviation | Coef. |[Stancard Relative | Angle Disrlacement
Data Set ¥ean Center# About of Cir- | hadjus Standard of ]
A A _ Distance| , 1.
X-axis | Y-axis | Y-axis | X-axis |cularity| (#i.) Kadius | Rotation (3. &
Origin -2 021 "18 ohg l&068 6.22 0075 1095 3 059 . L&oéé@ 10 o’-}z
1.7
Destination| -2.15 |-11.98 | .8.2. | 0.1 | 0.79 | 331 226 | 3.04% | 1233
Rotated &
ota -6.95| =0.82 | 10.66 7.86 | 0.74 3.31 - 537 | 1.75° 1.37
Translated '
TABLE : 8 STATISTICS OF INTRA-URBAN EIGHATICN, AREA VIII
(Sample Size L7 ) .

“*Ihe origin of the coordinates is at the center of the CiD.
@Thls is the distance of the tean center from the center of the CBD.
+Th:Ls is the distance of the mean center from the reference node.
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also pulled considerably towards the center of the city.
Return movemeﬁts from the suburbs are suggested. The
orientation of the ellipses of concentration for both the
origin and destination sets implies that‘migrants are from
‘well defined sectors. In reality, there is a concentrat-
ion of apartment buildings along the main arterial road,
Portage Avenue (see Figure 14). It is expected that more
of the moves constitutes apartment dwellers than of single
family house occupants. vThe desire to move back to the
city is further asserted by ﬁhe very small angle of rotat-
ion end the small angle.of displacement plus thg negative-
ly displaced mean center. ‘Return movemenfs to the city
does not necessitate short distance migration as the
migrents have adequate knowledge of the area throguh their
damly activities. |

The results of analysis of migrants from the suburbs
are quite different from that of the central city. - Move-
ments from the suburbs are definitely attracted towards
the CBD and confined within narrow sectors with the
excéption of Area VII (compare the last row of Tables 5
to 9, and see Map‘13). Return movements are expeeted to
follow the major thoroughfares'which are much used for
performing daily activities and subsequently forms the
reference exis for searching new residences. The lack of
oonformiﬁy of migration from Area VII is tentatively a

result of the high degree of segregation exhibited by



Standard D_eviatim

Location of Coef. |Stancard| Relative| Angle Disrlacement
pata Set Mean Center# About of Cir- | kadius Standard| = of Cietance
X-axis | Y-axis Y-axis | X-axis cularity| (&i.) Radius | Rotation (3. Angle
Ori@-.n -Z) 033 -3 .25 6 029 3 . 67 0 058 l .82 —22 059 5 016@ 31 067
1.75 _
Destination| -15.27 | -2.85 | 11,27 | 5.9 0.52 | 3.8 -0.68 | 3.88° | 2.23
Rotated &| . ol 029 10.2 5.82 0.57 | 2.9 - 036 | 137" | 3.5
Translated ‘ .
-TABLE : 9 AREA X

STATISTICS OF INTRA-URBAN HMIGRATICN,

(Sample Size

" *The origin of the coordinates is at the center of the CiD.
@This is the distance of the mean center from the center of the CED.

: 129)

¥This is the distance of the mean center from the reference node.
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St Boniface.12 Movements may be largely within the area
itself. The presence of a few deviant points shifts the
location of the mean center. In spite of the differences
in the results between areas from the subﬁrbs and those
from the central city, the'postulate that migrants are
hindered by the presence of physical and social barriers
in relocation cannot be established in the suburbs as
well. In all the areas, there are movements across the
boundary into adjacent zones, as the ellipse of density,
supposedly embodying 40% of the po:i.nta-,’]3 lies partly
outside the origin area.

In conelusion, the concept of the flight to the
suburbs cannot be affirmed for migrants from the central
city. These migrants are also not confined within a narrow
sector of the city when relocating. On the other hand,

' there are considerable return movement from the suburbs.
The migrants also exhiﬁit definite preference to relocate
nearer to the ¢ity center and in dwellings within a narrow
sector centered on the initial dwelling. In both the
central city and the suburbs, physical and'social barriers

are ineffective in limiting movements.

12
1 Baxter, OE. cito
15
Lee, ope. cit. p.50.



CHAPTER V

APPLICATION OF THE METHODS TO
_ MOVE TYPES

In Chapter IV it has been shown that there is a dif-
ference between residential mobility from the central city
and that from the suburbs., Further, it was shown that
the geographic elements of mobility from the central city
did not have definite patterns while mobility from the
suburbs, on the other hand, occurred within well defined
sectors and oriented towards the CBD. The data were
grouped according to areas to which the initial dwelling
belonged. Each area might have included migrants from
differenct dwelling types. The type of dwelling sought,
however, should have some influence on the resultant dis—
tance, directidn, and sectoral attributes. The possible
influence of these variables are examined in the following
discussion.

Residential strucfures in the city can be grouped
into two main categories : (1) single family dwellings,
and (2) multiple family dwellings which include both
apartment-flats and rooming houses. The first type is a
low density residéntial land use whiie the latter is a
high density one. Besides the difference in the number
of persons housed per unit area of land, their distribut-

~ion within the city is also different. Single family
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dwelliqgs are usually found in the suburbs while apart-
_meﬁté and rooming houses are located nearer to the'city
center. In Winnipeg, approximately fifty percent of all
| apartment units are found within a one-and-one-quarter
mile radius from the intersection of the Portage Avenue

and Memorial Boulevard.1

All other major concentrations

are along the main roads. The majority of intra-urban
migration ends in pre-existing dwellings, vacated by
other families.2 Moving into apartments and rooming
houses should therefore, show orientation towards the
city center and moving into houses should be directed
away'from the city center.

Besides this difference in areal distribution, these

two dwelling categories also offer different tenures.
The majority of single family houses are owner-occupied
while apartments are invariably rental properties. In-
tuitively, moving into an owner-occupied dwelling would
certainlyvinvolve greater capital investment than into a
rental property. Consequently, it might be expected
that more effort will be devoted to searching for a dwell-
ing which can better satiéfy the household needs. Rossi
in his study of Philadelphia has found that a greater per-

centage of owners than renters have looked at more than

7{*

Analysis of AEartments in Metropolitan Winnipeg, op.
cit. ©See Figure 14,
2 ,

Heiges, op. cit.
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one place before making the final decision.5 It has also
been mentioned in Chapter II that the migrant's mental
image would change with the length of time devoted to |
‘searching for a new residence. If thevmental image plays
én important role in determining the site éhosen, the
mobility patterns of migrants into owner-occupied and
rental properties would not be the same. Further, dif-
ferent types of dwellings offer different living enviroq—
ments. The move into different dwelling types can be ré-
garded as different types of activity.4 The resultant
mobility‘pattern therefore should be different.

A A further basgis for expecting mdbility into different
dwelling types to exhibit different patterné is the changes
in preference.for dwelling types és.the family'progreSSes
through its life cycle. Rossi from his inteﬁsive sur?ey
and follow-up interviews concluded that "the major runct-
ion of mobility [ias] the process by which families adjust
their houaing tb-the housing needs that are generated by
the shifts in family composition that accomﬁany life cycle
-changes.“S Non-family households and young families with-
out children tend to'stay in apartments and rooming houses.

On the other hand, families with young children prefer

ROSSig OE. ci L ] P.163.
4 .

This is analogous to Nystuen's types of activities
carried on an isotropic plain. Nystuen, op. cit.

Rossi, op. cit. p.9.
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single family houses in a suburban setting as apartmenfs
" are not conducive to child-rearing. Families in late
life cycle, howéver, tend to move back fo apartments
which are nearer to all facilities and where maintenance
.is less than for houses. The different moves aasociéted
with the transition from one stage in the family life
cycle to anothér would exhibit different patterns as the
distribution of dwelling types:isfnot uniform.

It was shown above that the ﬁype of housing sought
determines to a certain extent-the-mobility_patterna.
Housing types are thererore grouped into three categories,
and the data are then élassified accordingAto the house
!iypevof both the origin.and thé destination. The ﬁhree
housing categories are :- | } |

(1) House -~ which would include a single detached_.

house, & semi-detached house and a
duplex.6

(2) Apartment -- which would include all dwelling

types except house and roéming house.

(3) Rooming House —- which has been converted into

multiple houaehold.structure from
single family dwelling.
Since the data are classified according to the dwelling

type of both the origin and destination, nine move types

3}

For the definitions of single detached house, semi-
detached house, duplex, and apartment, see Census of
Canada, 1961, Vol. 2, part 2.
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are identified. They are : I. from House to House, II,
from House to Apartment, III. from House to Rboming House,
IV. from Apartment to Apartment;lv. from Apartment to
House, VI. from Apartment to Rooming House, VII. from
Rooming House to Rooming House, VIII., from Rooming House

. to House, IX, from Rooming House to Apartment.

Move Types I, V, and VIII involve the selection of a

7

house., According to Adams, mig#ants of these move types
would move over a shorter distancé within & well defined .
sector and are oriented away from the CBD. Move Type’II
contains moves from a house to én apartﬁent and iszsimi—
lar to moves undertaken by.families in their late life
cycle. Consequently this move type is hypothesized to
exhibit dfientation towards the CBD with no distance and -
éectoral bias. The same would also 5e'expected from Move
Types 1V and IX because the majority of apartments are
located near to the cénter of the eity. On'the other
hand, Move Types VI and VII contain moves to & rooming
house. Rooming houses are limited in extent and located
near the business center. As a result, these two move
types would show preference to locations nearer td the
CBD and to a short distance move. Results of Move Type

IIT is not presented because it contains a very small

numbsz of migrants. (6).

r ,
Adams, op. cit.
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The original residence is the node from which activi-

ties, such as Jourpey to work, social visits, and shOppingv

trips, are being carried out. However, it is hypothesized
that the type of housing sought determines the mobility
pattern, As a result, move types with the same dwelling

- type as destinations are discussed together.

The distribution patterns of the origins and destinat-
ions of the move types ending in é house are very similar
to each other except the origins of Move Type VIII (see
Tables 10 -~ 12 and Figures 15 ---18). They'aﬁe‘diatri—
buted in an east-west direction which is also the direct-
ion of the major axis of the study area. Dispersion around
the mean centers is substantisl as the standard radii are
longer than three mileg except for Mo#e Type VIII. Réla—
tive dispersion is not great. As for Move Type ViII, the
north-south orientation of the origins is distinguishable
even though the coefficient of circularity is near unity.
Such a distribution pattern results from the fact that
rooming houses occur invariably in and around the business
éenter. |

The results of the analysis of the rotated and trang-
lated data do not substantiate the hypothesized pattern.
The preferred direction of mobility is inward towards the
business center. The concept of the 'flight to the sub-
urbs' does not apply to migrants moving into houses. Since

movements are not towards the outer fringe of the urban



Location of | Standard Devistion| Coef. [Stancard| Relative| Angle | Disvlacement
Data Set Kean Centers About of Cir- | hadius | Standard of Cietance
- &

X-axis | Y-axis Y-axis | X-axis cularity| (i.) Kadius | Rotation (31.) Angle

Crigin 2.35| -1.71| 10.97 8.79 0.0 | 3.52 -23.03 | 0.73% | s59.04
1.13
Destination| -2.54| -2.39 | 13.21 | &.81 | o0.67 | 3.97 15,89 | 0.87° | 59.13
' +
Rotated & .3 .02 _0.29 9.58 7 .56 0.79 3 .05 - lo .Olq, O 076 1#09
Translated ,
TABIE : 10  STATISTICS OF INTRA-URBAN MIGRATICN, MOVE TYPE I

(Sample Size

'*The origin of the coordinates is at the center of the C:D.
@This is the distance of the mean center from the center of the CkD.

395)

+This is the distance of the mean center from the reference node.

06



location of Standardvpeviation Coef. |Standaréd| Relative| Angle Disrlacement

Data Set | ¥ean Center® About of Cir- | kadius | Standard of —

Yooxis |Y-axis | Y-axis | X-axis |cularity| (w.) | Racius |Rotatien| . y["€%°
Origin 0.2, | -1.06 | 10.20 7.35 0.72 | 3.4 17.06 | 0.27° Sl 11

1.13
Destination| —=2.24 | -1.32 | 11.74 8.05 0.6 | 3.56 -12.5, | 0.6 | 42.98
Translated ‘ p
TABLE : 11  STATISTICS OF INTRA-URBAN MIGHATICN, MVE TYPE V

(Sample

Size

.3

‘The origin of the coordinates is at the center of the CuD.
@This is the distance of the rean center from the center of the CbD.
+This is the distancevof the mean center from the reference node.

270)
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Location of Standard Deviation | Coef. |Stancard| Relative| Angle Disrlacement
Data Set Mean Center# About | of Cir- | kadius Standard of Distance
Y-axis | Y-axis Y-axis | X-axis | cularity| (&i.) RKadius | Rotation (Qi ) Angle
Crigin 28| o0u| su8 | 5.9 0.92 | 2.03 28,04 | o0.8® 16,74
1.35
Destinationf -2,70| -0.33 8.68 6.65 0.77 2.73 -22,96 0.66° 25.88
' +
Rotated & 2.9, -0.32 7 .80 6.55 0.8, 2.55 - -10.35 0.49 19.57
Translated /
TABILE : 12 STATISTICS OF INTRA-URBAN }ﬂGRATICN, MOVE TYFE VIII

he origin of the coordinates is at the center of the CuD.

(Sample Size

195)

@This is the distance of the mean center from the center of the CED.
+This is the distance of the mean center from the reference node.

26
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area, the distance and sectoral bias would not occur.8 A

longer search period for a suitable house WOuld also re-
duce the possibilities of relocating in a nearby vacancy
within well defined sectors centered on the origin be-
cause of the enlargement of the awareness space through
time. |
The pattern of distribution for both the origin and
destinations of Move Types II, 1V, and IX are identical
to that of Move Types I, V, and VIII (see Tables 13 —- 15
and Figures 19 -~ 22). The initial residence of Move
Type IX, like that of Move Type VIII, is rooming house
and also hes the ssme direction of distribution. The
destination sets of Move Types IV and IX scatter over a
greater area than the origin sets. However, the reverse
is true for Move TypevII. This move type conﬁains mi-
grants from house to apartment. Since houses are distri-
buted mére evenly throughqut_the study area and the majori-
ty of apartments are found in and near the buSiness center,
the destination set should be more clustered. The scatter
of both the origin énd &estinatioh sets of Move Type IX
is not as great as the other two (see Tables 13 -~ 15),
The results of analysis for the rotated and translat-
ed data set for movements into houses can well be applied

to Move Types II, IV, and IX, However, the implications

8
This is because migrants have adequate knowledge about
the area between their former residences and the CBD,



Location of Standard Deviation | Coef. |Standarc| Relative Angle Distlacement
Data Set Yean Centers# About of Cir- | hadius Standard of .
, Distance Angle
X-axis | Y-axis Y-axis | X-axis cularity| (®i.) Racius | Rotation (i) g
Origin 28| -1.09 | 1145 | 7.89 0.69 | 3.8 a7.50 | 0.6% | w3
0.95
Destination| -2,02| -1.80 | 10.50 | 7.93 0.76 | 3.29 1633 | 0.682 | 58.13
+
Rotated & -5.12 0.27 .01 6.77 0.75 2,82 - 3.97 1.28 6.93
Translated /
TABLE 13 STATISTICS OF INTRA-URBAN HMIGRATICN, MOVE TYPE II
(Sample Size : 136)

3t ’
"The origin of the coordinates is at the center of the Cil.

@This is the distance of the mean center from the center of the ChD.

*This is the distance of the mean center from the reference node.
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Location of Standard Qeviation Coef. |Stancard| Relative| Angle Disrlacement
Data Set ¥ean <Centers About of Cir- | hadius Standard of 3
_ Listance| , 1.
X-axis | Y-axis Y-axis | X-axis cularity} (i.) Radius | Rotation (i) &
Origin -1081 "2 .lGl 8036 6079 0.81 2.69 -m 035 O '75@ » 73 01"1
1.16 _ '
Destination| -1.98 | 3.06 | 9.77 773 079 | 311 -5.76 | 0.1® | 67.80
+ _
Rotated & | _, o | .31 8.49 693 0.82 2.74 - -5.82 0.64 16.78
Translated ' ,
TABLE : 14 STATISTICS OF INTRA-UREAN FIGRATICN, MOVE TYPE IV

(sample ©Size

K -

"The origin of the coordinates is at the center of the CcD.
@This is the distance of the rean center from the center of the CkD.
+This is the distance of the mean center from the reference node.

366)
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‘Location of Standard ngiaticn Coef. |Stancard| Relative| Angle Disrlacement
pata Set Mean Centers# About of Cir- kadius Standard of Cistance
Y-axis | Y-axis Y-axis | X-axis cularity| (@i.) Radius | Rotation (51.) Angle
Crigin 2350 -1.98 | nd 5.01 0.88 | 1.67 13.58 | 0.73% | €0.99
1.36
Destination] -1.84 | -1.48 | 7.07 5.65 0.80 | 2.26 0.29 | 0.5 | 38.6
Rotated & | ;
Translated | 2TH| 12| 66 6.3 0.95 | 2.29 - 5.87 | 0L | ,18.29
TABIE : 15  STATISTICS OF INTRA-UREAN MIGRATICN, MOVE TYFE IX

(Sample Size : 121)

"*he origin of the coordinates is at the center of the CiD.
@This is the distance of the rean center from the center of the CHD.

+This is the distance of the mean center from the reference node,

ooL
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are different. In the_latter case, the destinations are
in apartﬁenté which are concentrated in and near the CBD.
Mobility should, therefore, be oriented towards the CBD
and conform to the‘hypothesized orientation. The scatter
around thevmean_center is also less than those of the
movements into houses. Even though apartments are found
mostly along major thoroughfares, movements within apart-
ments are not confined within narrow sectors.

| The pattern of distribution of Move Types VI and VII
are very different from those with destinations in houses
or in,apartmenﬁs (see Tables 16 and 17, and Figures 22 —-
24) . The‘orisins and destinations show a'mérked north-
- south orientation, similar‘to the origins of Move Types
VIII and IX. In both of these cases the direction of
orientation is more distinct because the coefficient of
circularity is small. The clustered nature of this house
type is also manifested by the small sténdard radius. The
destinations in both cases cluster closer than the origins.
This mey be a result of the decreasing supply of rooming
houses through urban renewal and redevelopment.

The rotated and translated data for these two move
types also display differences. when compared with the
others. Distance, direction, and sectoral biases are all
exhivbited. The origin and destination sets have already
illustrated that the rooming houses are limited in areal
extent. As a result, the move from ohe to another room-

ing house would be over short distances. The location of



Distlacement

Location of Standard Deviation | Coef. [Standard| Relative| Angle
Data Set ¥ean Centerk About of Cir- | hkadius Standard of ]

» _ Distance ingle

X-axis | Y-axis Y-axis | X-axis cularity| (#i.) Radius | Rotation (512) 4
Origin ©0.07| 017 4.3 | 6.70 0.6 | 2.04 0.6, | 0.05% | ¢7.56

0.92 '
v + _
Rotated & 2.681 0.2 5.16 345 0.67 1.55 - 5.6 0.68 L4l
Translated ‘ .
TABIE : 16 STATISTICS COF INTRA-UREAN MIGRATICN,

(sample Size : 29)

e origin of the coordinates is at the center of the CiD.

@This is the distance of the rean center from the center of the CkD.

+This is the distance of the mean center from the reference node.

MOVE TYPE VI

o90L



Location of Standard Qeviation Coef. |Stancard | Relative| Angle Disrlacement
Data Set Kean Centerit About of Cir- | hadius Standarc of Ciotance
X-axis | Y-axis Y-axis | X-axis |cuwlarity| (#i.) Racdius | Rotation (:i.) fngle
Crigin 21| ok | b5 | 4.06 0.85 | 1.56 27.59 | out® | 13.63
0.82
Destination| 3. | 0.23 | 3.28 | 3.9 0.3 | 1.28 31.53 | 0.85% | 35.39
tated & -
Ro a6 03| 4.9 | 3.0 0. | 1.4 - 3.09 | 0,37 1.92
Translated , , ‘
TABLE : 17  STATISTICS OF INTRA-URBAN KIGRATION, MOVE TYPE VII

(Sample Size

L3t
“The origin of the coordinates is at the center of the CcD.
@This is the distance of the rean center from the center of the CHD.
+This is the distance of the mean center from the reference node.
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rooming houses near to the business center'necessitatea
‘migrants to prefer moving towards the CBD. From the
Philadelphia survey, Rossi found that the lower the eco-
nomic class of a migrant, the more dependent he would be
on information soﬁrces such as windfall, reiatives and
friends, and walking or riding around.9 That means lower
income migrants are more restricted in the employment of
their awareness space in finding a vacancy. Rooming houses
presumably provide dwellings for low income residents. The
small coefficienta of circularity exhibited show that mi-
grants moving into rooming houses are confined within nar-

row sectors,.

From the above account, it can be stated that distaﬁce o
and sectoral biases do not exist except for Move Types VI
and VII, while all move types are oriented: towards the
- CBD. The orientation towards the CBD. for Move Types I, V,
and VIII is contrary to the concept of the 'flight to thé
suburbs.' However, such an orientation for other move
types conforms to the hypothesized direction. This, tog-
ether with the absence of distance and sectoral bias in
moves to houses and apartments, may éuggest that migrat-
ion patterns depends, besides on the mental mep of the

migrants, also on the availability of vacancies.

9 ‘
Rossi, gpe. cite. p.159-162,



- CHAPTER VI

CONCLUSION

The main purpose of this study was to increase the
understanding of the role of the mental map in intra-urban
'migration by measuring the spa&ial'rélationship of the
destination with respect to the origin. The origins and
destinatiohs'were analysed separately and the results were
compared. The aim was to determine the effects of physical
and social barriers for the areally classified data. As
for the moves between and within house types, such analy-
sis yields information about the relative location of
the destinations and the origins. Based on the postulate
that the initial residence is the locus from which all
activities of a household originate, the data points were
rotated and translated so that all destinations have‘one
common origin. The results of analysis, as have been
shown, furnish information concerning the distance,’direct-
ional and sectoral bias of the migrants.

The first conclusion that can be drawn is that physi-
cal and sbciél barriers ére probably not effective in de-
limiting the relocation of the migrants. It can be stat-
ed that the mental map or the awereness space of a migrant
does not govern the location of the new residence chosen.
This ihference does not substantiate the hypothesis that

destinations are contained within the area of the origin.
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This conclusion arises from the fact that the sﬁread of
the destinétions is aimost always.greatei'than the origins,‘
and that ﬁhe displacement of the mean centers for arealiy
classified data is towards the barriers (see Tables 1 -- 9,
and Figures 3 -- 13)., It has been noted that the mean |
centers are influenced by the most deviant points. It
follows, then, that there are chances for the majority of
the destinations to be bontained within the area of
origin. The ineffectivenesé-of the physical and social
barriers does not mesn a wholesale movement across them,
Rather, it implies that the barriers cannot cOntéin_all
the moves within their confines and are thereforé '‘per-
--méable' in the sense that information about vacancies on
the other side of the barrier can reach intended migrants
~on this side of the barrier. _ | |
The second conclusion is that, irrespective of the
classification of the data, there is no 'flight to the
suburbs' in the process of intra-urban migration. In-
stead, the central business district exerts a strong
céntripetal force on the migrants. This conclusion sub-
stantiates the hypothesis that migration is not neces-
sarily suburban oriented. In all cases the attraction of
the CBD does not mean that there is no migfation towards.
the suburbs. Since the majority of the moves end in pre-
existing dwellings, the attraction of the suburbs or the
move into newly completed dwellings in the suburbs would

be masked by the general trend to move towards the city
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center.. In the cases of the moves into apartments and
rooming houses, the bias towards the CBD is meinly a
consequence of the areal distribution of these two dwell-
ing types. The preference of the majority of the migrants
to relocate nearer to the city center is contrary to the
popular belief that migrants all tend to move to the
suburbs. On the other hand, the attraction of the CBD is
muéh weeker for migrants from the central city, even though
the attraction of the suburbs cannot be establiahéd.j ,

The hypothesis that migrents are éonfined within nar-
row sectors centered on the initial dwelling cannot be ap-
plied'indiscriminately. This conclusion stems from the
fact that not all categories of data, whether classified
areally orvaccdrding to move,types, diSplay sectoral bias,
Moves originating from the suburbs and ending in rboming
houses displéy sectoral bias while the othena.do'not 0X—
‘hibit any bréference for locations near or on & line
through the origin. Differences among the areas and the
" move types begin to emerge. Migrants from the suburbs are
more restricted in their choice of routes to go to the CBD,
80 these routes form reference channels while seeking for
new residences., Migrants of low socio-economic status

depend heavily on windfall and walking and riding around

T .
It is because the angles of displacement and rotation
are not large enough and, most important of all, the
distance of displacement is in the wrong direction. See
Tables 1 -- 4, .
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- for information about vacanciea.2 As a result, the well
travelled roﬁtes will be'ufilized for searching suitable'
vacancies., TFor the higher socio-economic groups, the
employment of newspaper and real esﬁate agencies as
sources of informa‘cion5 would enablé them to view va-
cancies outsidé their route to and from the CBD.

A further conclusion is that the majority of migrants
had moved over a relatively long distance and did not ex-~
hibit preference for short distence mo&es. Since most of
the migrants moved towards the city center, a long move is
possible as the area between the initial residence and the
CBD is known through daily acfivities; The exception is
the move to rooming house. A short distance move for
~ these migrants is an outcome of the gource of information
used and the greater ciuster‘of this typeibf dwelling.

The hypothesis that differentvmove types would ex-
hibit different directional, distance, and sectoral bias
is verified, even though the discrepancies between the
move types are not great., There is no diétance and sector-
al bias for Move Types I, V, and VIII, and II, IV, and IX,
In spite of this, the orientation towards the CBD exhibit-
ed by Move Types,II, IV, and IX conforms to the hypothe-~
sized direction, while that of Move Types I, V, and VIII

does not. PFurther, the presence of distance, directional,

2
Rossi, ope, cit. p.159-162.
>

Ibid.
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and éectorél bias for Move Types VI and VII distinguishes
these two move types fromlthe others. These biases arise
out of the spatial distribution of the rooming houses.

The above conclusions can be summarized as follows :
the employment of the awareness space or mental map in
choosing a new residence varies withthe area of the
origin of the migrents and the type of dwelling sought.
As a result, no generalized statement can be made with
regard‘to the migration behaﬁior. ﬁhture stﬁdiea on this
- subject would have to incorporate the effects of the apat-
ial distribution of dwelling types within the city and the
socio-economic status of the migrants.

The following section reviews the difficulties en-
countered in the employment of the centrographic methods
in analysing the migration data. These difficulties have
been adequately discussed by Lee and Yuill.4 The section
that follows is, thereforé, an elaboration of their dis-
cugsion with respect to the present study.

The first difficulty is that the deviant points ip—
fluence the location of the mean center and the standard
deviations. This does not pose a pioblem for the calculat-
ion of these two statiétics for the origins of the areally
classified data, since all origins are contained within the
area. However, if the area is large, as in the case of

Area VI, the mean center and the standard deviations are

[y
Lee, op. cit.; Yuill, op. cite.
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}ess meaningful as measures of dispersion of the centrally
located pdints. Yuill proposed to overcome this handicap
by using the median center.5 The criterion used to de-
cide which to be used is the percentage of points or point-
weights enclosed by the standard ellipse. The one with a
larger percentage of points is chosen. One point Yuill
has overlooked is that the standard'ellipse calculated
from the median center is not the same as that from the
meen center. When the distribution is bimodal, using the
median cénter would increase the influence of the deviant
points and hence the value for the major axis. However,
the minor axis would not change as much as the major axis.
The coefficient of circularity wduld therefore decrease.6
Furthermore, the median center can 6nly be arrived at by
a series of approximations and its location is less ac-
curate than that of the mean center, _

A small cOeffidient of circularity, as shown by both
Lee and Yuill, may result from a bimodal distribution.7
This is undesirable in the preseht study because the co-
efficient}for the transformed data set is utilized to
show the bias of the migrants to relocate on or neer a

line through the original residence. The smaller the

)
Ibid.
6
Yuill uses "eccentricity" which varies from zero, a
circle, to one, a line,

Lee' OE. Cit-;, Yuill, OE. Cito



118
coefficient, the greater the bias would be. This conclus-
ion may be erroneoﬁsly drawn from a amail coefficient re-
sulting from a bimodal distribution. It has been noted
above that the major axis may assume a greater value and
therefore reduces the coefficient when the median center
is used. Consequently, the median center is not regarded
as a satisfactory substitute for the mean center.

Lee outlined four conditions that influence the value
of the'standard radius. They are : (1) relative disper-
sion, (2) size of the sample, (3) shape of the area, and
(4) size of the area.8 The dispersion of the data is
conaidered to be the most important factor. However, its
effect is indeed borne out by the value of the standard
radius itself. If a distribution is clustered, the
stendard radius would be small. The reverse is true for
widely scattered data., The standard radius is therefore
a measure of scatter or cluster around the mean center and
is an intrinsic measure. _

The effect of the shape of the area on the standard
radius is difficult to determine. Lee has shown that the
standard radius for an even distribution within a square
area would be less than that of a rectangular area of

9

’equal size, The difference, however, varies with the

8
9Lee’ ODe cit. p0600

Ibid., pe40.



119

relative length of the sides of the rectangularvarea.
In the bresent study, the areas are divided accordiﬁg ‘
to physical and sociel barriers as well as politiéal
boundaries and are irregular in shape. It is therefore
not possible to show any relationship between the
standard radius and the shape of the area.

The value for the standard radius varies direetly
| with the size of the area since the most deviaht points
- in the area will have a great effect. A correlationv
test was conducted for the origin sets of'the areally
classified'data and the relation is verified.qo This
finding makes the interpretation of the results more
difficult if this relationship also spplies to the
trahsformed data. This is because standard rédius is
used for gauging distance bias. However, it is not
possible to test for the relationship.for the trans-
formed data since the destination can end anywhere
within the study area. The same applies to the move
typs. data sets.

The standard.rsdius is postulased to besp a direct
relationship with the size of the sample. A correlation
test revealed that this does not apply to all the data
sets in the present study; A direct relationship exists

for the three data sets classified according to dwelling

TO
See Appendix 3
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'tyées; On the other hand, an inverse relationship was
found for the areally classified data, thdugh the cor-
relation coefficient was not statistically significant.11
This finding poses prdblems im the interpwetation of the
standard radius as a measure of distance bias for smaples
of unequal size.

The effects of the shape and size of the area and the
size of the sample cannot be easily eliminéted or held
constant in studies of intra-urban migration. This is ,
becaqse}atudy areas, or urbanized area, are never regular
in shape. This ié furfhef accentuated if thé uiban area
is subdivided iﬁto areas of differing socio-economic
status. It is also very difficult to subdivide‘fhese
areas intb equal sizes. However,‘attempts can still be
made to minimize the differences in shape and size among
sub-areas. In contrast, the size of the sample cannot be.
controlled, because the number of households undertaking a
move varies with time and with sub-areas within an urban
area.qg In view of all the uncontrollable influences
care must be taken while interpreting the results, éspe-

cially if the centrographic measures are used to obtain

them.'

1
See Appendix 3.
12 '

Freedman, op. cit.
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Appendix 2

THE C@MPUTER PREGRAM USED T¢@ ANALYSE THE DATA :

THIS IS A PRIGRAM FPR CENTRUGRAPHIC MEASURES

SUBRZUTINE TRANB@ PERFZRMS THE RPTATIGN AND TRANSLATI¢N

@F THE AXES :

SUBRZUTINE STAT CALCULATES THE MEASURES USED

SUBR@GUTINE ELLIP CALCULATES THE P@INTS F¢R PL¢TTING THE

STANDARD ELLIPSE

INPUTS ARE THE LOOATI¢NS ¢F THE DESTINATI¢N AND @RIGIN

OF EVERY MOVE '
DIMENSI@N CX(420),C2(420),X(420),Y(420),A(40) 3(40)
1,D(40) , CY(420)

C@MPLEX CX, CY, CX

C@MM@N CX,CY,C2,X,Y

Dg 100 I=1,1000

READ (5,1) CY(I),CX(I),IEND

1 F@RMAT(4F4.0,I2)
IF (IEND.GT.0) G@ T¢ 101
100 C@NTINUE
101 NaI
MPDE =-2 CALCULATE STATISTICS FgR DESTINATI@NS

CALL TRANRZ (N,~2)

CALL STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,O)

CALL ELLIP (A,B,C,D,40,BARX,BARY,SDX,SDY,ANGLE)
MZDE=-~3 CALCULATE STATISTICS FPR @RIGINS

CALL TRANRZ (N,-3)

CALL STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,O)

CALL ELLIP (A,B,C,D,40,BARX,BARY,SDX,SDY,ANGLE)
M@DE=-1 ROTATE,M@DE=0 TRANSLATE,M@DE=1 RGTATE AND
TRANSLATE
NgUT=2 WRITE DATA @UT

CALL. TRANRZ (N,-1)
CALL STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,O0)
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CALL TRANRg (N,0)

CALL STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,O)
CALL TRANRZ (N,1)

CALL STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,0)
CALL ELLIP (A,B,C,D,40,BARX,BARY,SDX,SDY,ANGLE)
ST@P

END

SUBR@UTINE TRANRZ (N,M@DE)

DIMENSI@N X(420),Y(420),Z(420),RX(420),RY(420)
C@MPLEX CMPLX,BETA,CEXP,X,Y,2

C@MM@N X,Y,Z,RX,RY -

IF (M@DE.EQ.-2) G¥ T¢ 401

IF (M@DE.EQ.-3) G¥ T¢ 501
IF (MZDE)1,201,1

D 100 I=1,N
RAX=REAL(X(I))
RAY=AIMAG(X(I))
IF(RAX.NE.O) G@ ¢ 10
Z(I)=Y(I)*CMPLX(0.0,~1)
A1=ATAN2(RAY ,RAX)
BETA=CMPLX(0. ,~A1)
Z(I)=Y(I)*CEXP(BETA)
RX(I)=REAL(Z(I))
RY(I)=AIMAG(Z(I))
CYNTINUE

IF(M@DE.BQ.1) GZ T¢ 301
RETURN

D¢ 200 I=1,N
Z(I)=Y{(I)-X(I)
RX(I)=REAL(Z(I))
RY(I)=AIMAG(Z(I))
C@NTINUE

RETURN
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301. D¥ 300 I=1,N
 RX(I)=REAL(Z(I)-CABS(X(I)))

RY(I)=AIMAG(Z(I))

300 C@NTINUE

- RETURN

401 D@ 400 I=1,N
RX(I)=REAL(Y(I))

400 RY(I)=AIMAG(Y(I))
RETURN

501 DY 500 I=1,N

. RX(I)=REAL(X(I))

500 RY(I)=AIMAG(X(I))
RETURN
END

- SUBRGUTINE STAT (N,BARX,BARY,SDX,SDY,RXY,R,ANGLE,N@UT)
C@MPLEX CX,CY,C2Z
C@MM@N CX,CY,0Z,X,Y
 DIMENSI@N X(420),Y(420),CX(420),CY(420),CZ(420)
1 FERMAT (20F6.1) |
2 FYRMAT ('0','MEAN(',2F7.3,') SDX(',F7.3,') SDY(',F7.3,')
1C@VARIANCE(' ,F7.3,') STANDARD RADIUS(',F7.3,') ANGLE
2(",F7.3,"') R(",F7.3,')') |
3 F@RMAT ('O','CPEF',F7.3)
4 PPRMAT ('O','DISTANCE OF DISPLACEMENT(',F7.3,') ANGLE
1¢F DISPLACEMENT(',F10.3,')")
BARX=BARZ(X,N)
BARY=BARZ(Y,N)
RXX=RH@Z(X,X,N,BARX,BARX)
RYY=RH@Z(Y,Y,N,BARY ,BARY)
RXY=RHOZ(X,Y,N,BARX,BARY)
SD=SQRT (RXX+RYY)
R=RXY/SQRT (RXX*RYY)
SDX=SQRT (RXX)
SDY=SQRT(RYY)
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ANGLE»ALPHA(R,SDX,SDY,RXY)*57.2958

CZEF=AMINA (SDX,SDY )/AMAX1(SDX,SDY)

WRITE (6,3) C@EF

D@D=SQRT (BARX* *2+BARY**2)

A@D=ATAN2(BARY ,BARX)*57.2958

WRITE (6,4) D@D,A@D |

IF(NZUT.EQ.2) WRITE (6,1)(X(I),Y(I),I=1 N)
WRITE (6,2) BARX,BARY,SDX,SDY,RXY,SD,R,ANGLE
RETURN

END

SUBRGUTINE ELLIP (X,Y,C,D,M,X¢,Y#,SDX,SDY,ANGLE)
DIMENSI@N X(M),Y(M),Cc(M),D(M)
MH=M/2

GAMMA=ANGLE/57 2958
CPSA=CPS(GAMMA)
SINA=SIN(GAMMA)

DC=2,*SDX/MH

D 100 I=1,MH

C(I)=-SDX+DC*I

IF (C(I).EQ.0.) G¥ T¢@ 400
D(I)=SDY*SQRT(1.-C(I)*C(I)/(SDX*SDX))
G¢ ™ 100 -

D(I)=SDY

C@NTINUE

D@ 200 I=1,MH

J=I+MH

Cc(J)==C(I)

D(J)==D(I)

DZ 300 I=1,MH
X(I)=C(I)*CPSA+D(I)*SINA
Y(I)=D(I)*COSA-C(I)*SINA

X(I)=X(1)+X¢

Y(I)=Y(I)+Yg |
WRITE (6,1)(X(I),Y(I),I=1,M)
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PORNAT (20F6.1)
RETURN

END

FUNCTI@N BARZ(Z,N)
DIMENSI@N Z(N)
BARZ=0,

Dg 10 I=1,N
BARZ=BARZ+Z(I)
BARZ=BARZ/FLZAT(N)

.- RETURN

10

10

END

FUNCTI¢N RH@Z (2Z1,%2,N,BARZ1,BARZ2)
DIMENSI@N 21(N),Z2(N)

RH@Z=0,

D¢ 10 I=1,N

RH¢Z=RH¢Z+(Z1(I)-BARL1) (LE(I)-BARza)
RH@Z=RH@Z/FLPAT (N)

RETURN

END

FUNCTI@UN ALPHA (R,SDX,SDY,RXY)

IF (ABS(SDX*SDX—SDY*SDY) 1T.1.E-5) G¥ T¢g 10
TAN=2.*R*SDX*&DY/(SDX*SDX—SDY*SDY)
ALPHA=0,5*ATAN(TAN)

RETURN

ALPHA=0,7854

RETURN

END
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Appendix 3

A. Correlation coefficient between size of area and the
value of the standard radius of the origin set of
areally classified data s

0.60*

B. Correlation coefficients between sample size and the
value of the standard radius of areally classified

data sets

‘Data Set ‘Correlation Qoefficient
Origin ~0e331*
Destination ~0.47%*
Rotated and Transiate& ~04550*

C. Correlation coefficients between sample size and the
value of the standard radius of move type data sets

Data Set Correlation Coefficient
Origin 0.653*
Destination 0.8%9
Rotated and Transiated 0.818

*

Not statistically significant at 0.99 level.
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Appendix 3 (Cont'd)

D. Correlation coefficient between mobility rate.‘1 and
the total number of dwelling units completed. from
January 1964 to December 1969 :

0.126*

E. A regression analysis is applied to the number of apart-
ments taken up and the total number of apartments COR~
pleted during the period January 1964 to August 19697 :

Y a 8207 + 00475 X
Correlation Coefficient : 0.,687**

Even though the number of apartments taken up varies
significantly with the number of apartments completed,
the regression formula indicates that for every one
hundred apartments completed, only fourty-seven will
be taken up. :

e
Not statistically significant at the 0.99 level.
»*

%

Statistically significant at the 0.99 level.
1

The mobility rate was calculated by the writer from
the monthly report of the MIS which contains information
about the total number of connection and disconnection
of tglephones in private residences.

The total number of dwelling units completed was
obtained from raw data kept at the Central Mortgage and
Housing Corporation, Prairie Regional Office, Winnipeg.

For the data source, see Footnote 2.
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