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Abatract

This study is concerned with determining the wvalue of "Electrical
Power Data™ as a measure of the functional attributes of a center, thus,
forming a base upon which a Central Place Hierarchy can be constructed.
Having looked at the various measures of centrality it is concluded that the
funetional attributes of a center best reflect its centrality. This

- study is the application of Electrical Power Pata as a technique of measur-
ing functional attributes.

Two types of Electrical Power Data are tested to ﬁétermine their
validity as a measure of the functions of a center. (1) The urban
commercial hydro meters recorded to a cemters (2) The kwhr. consumption
of electricity of a center and its hinterland.  All the data used fz for
1961.

The study deals with two survey areas in Manitoba. (1) A pre®
liminary test of validity between‘functions and electrical power data
was undertaken for the Interlake Region of’Manitoba;l A high correlation
was found to exist between functions and electrical power data,warranting
further application of the electrical power method.4£2) & wirgin survey
area in Southwest Manitoba which is relatively homogeneous,and appears
to favour the emergence of a Central Place Hierarchy was used to apply
the electrical power techrnique.

The application of the Electrical Power Data to Southwest Maniteoba

1, The data on functions in the Interlake Region was available in
T. Go Sosa, Service Centwe Study of the Interlake Region, Manitoba, un-
published M, A. thesis, University of Manitoba, 1964..
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resulted in the emergence of 5 groups in the Central Place Hierarchy.
The division between the groups was not arbitrary but rather basad on
statistical methods using both urban eommercial meters,and kwhr. eon-
sumption of the centers in the area. Having formlated the hierarchy
on the bases of Electrical Power Data, Pun and Bradstreet reference books
with supplementary government services information was used to determine
what services_each.group offered. It was found that," Centers of each
high order group perfoemed all the function§A9£¢lower order centers plus
a group of central functions that differentéated them from and set them
above the low order." 2 Similarily the spatial distribution found to exist
between the cemters of each group was found to correspond to the spatial
distribution of &he centers for the entire area, showing a regularity
in pattern of distribution.

It is concluded that although this technique of forming a hierarchy
is not perfect it is worthy of consideration. It does provide the re-
searcher with a method of comparing communities and a stabting point for

a Central Place Study.

2, Bs Jo Lo Berry and A, Pred., Central Place Studiess & Biblie~
ography of Theory and Applications, Bibliography Series No. 1, Philadelphia:
Regional Seience imsbtitute 1961, p 4
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Introduction

Thé prime purpose of this study is to determine the usefulness
of Electrical Power Data as a measure of the functional attributes of
a centerAand providing a base to construct a Central Place Hierarchy. The
concern of the study is not a Central Pl&célstudy per se but rather attempts
to establish the validity of using electrical power data as a possible index
upon.ﬁhich such & study caﬁ be undertaken. The results found pertaining
‘to types of services offered by each group of the Electrical Power Data
Hiersrchy, spatial'distribution of the ¢enters within each group, and pop-
ulation ecorrelations, are provided as further evidence of the wvalidity of
the electriéal power method and not to be interpretedras an end in themselves.

The study deals with two types of electrical power data, both of
which are readily available. (1) The number of urban commercial meters rec-
orded to a center. Thé Manitoba Hydro requires that in order for a premise
t0 have an urban commercial meter the premises must conduct business act=-
ivities associgted with services and / or the distribution of goods. DBased
on their.classification it wﬁs felt this offered a relatively reliable
measure of functions of a center, by définition, and was in addition mede
more meaningful through consistancy of collection of data. (2) Kwhr. con-
sumption of’électricity for the center plus its hinterland served aé a
second source of electrical data. The kwhr. consumption represents elec-
tricity used by all users within the center for 1961, regardless of whether

they are commercial, domestic or industrial users. Ineluded within this

1. A "Central Place™ is a settlement which is predominantly concerned
with serving the needs of the surrounding area. The centrality of a place
is the tie between a central place and its complimentary region.
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total figure is the electricity u;ed by the farﬁers around the center.

These two sources of information both on electricity, offered different

types of information. The urban commercial meters are indicative of only

the functions and are not influsn¢ed by the size of the establishment,

while kwhr., consumption is influenced by not only the size of the center

and its hinterland, but the size of the various servicéds within the center.
Two survey areas Are éealtuﬁxﬁzin‘this study. The first is the Inter-

lake Region of Manitoba which was selected because data on the functions

offered by each center within the region was available; This area was used

as a test area to determine the relationship fhat éxisted between functionsa

énd elactrical pﬁwer data. The major survey area was Southwest Manitoba. It

was selected as it appeared to be suitable as a sample area to teat the

Blectrical Power Data as a method of forming a hierarchy. The method employed

in this second survey area was to establish a Central Place Hierarchy

based entirely on the tﬁo types of Electrical Power Data, followed by find-

ing what sclected services are characteristiec of each group within the

hierarchy and the spatial relationship of the centers within each group.

Method and ObJjectives
The Study Method involved:
1. Obtaining data on kwhr. 2consam.ption for 1961, and the number of
urban commercial meter35 for each center in Manitoba.

2. An experimentalicorrelation test between four main'sets of

: 2., Kwhr. Consumption data obtained from: Comparative Statement of
Metapdd Kwhrs. sold in 1961, Manitoba Hydro.

3. Commercial meter statistice available for all of Canada from:
Dominion Buresn of Statistics, Electric and Gas Meter Registratiomn, 1961

X



data for the Interlake Region of Manitoba (a} Urban Commercial
Hydro meters (b) Kwhr. consumption (e¢) Range of central
services (d) total number of cential services., ¢ This data
was obtgined for each een?er in the Interlake Region and
correlated on the I. B. Mﬁﬂcompux§r at the University of
Manitoba. Regression lines were computed to make the relation=-
ship more meaningful.

S.Justifying the selection of the study area qf Southwest Man-
itoba.

4.,Application of the index of Electrical Power Data to Southwest

~ Manitoba,and statistically illustrating that a grouping does
exist within the resulting hierarchy.

be.Determining the type amd frequency of occurrerce of selected
services5 within each group of the hierarchy.

6.Testing the spatial relatioﬁship found to exist for the centers
of each group as compared to all the centers in the area.

7.Analysis of population data.6

The data was analyzed in terms of validity of electrical power data

as an index of measuring the functional attributes of a center., The I.B.M.

» 4, Data on the "range of services™ and "total services" was obtained
from T. G. Sosa, Service Centre Study of the Interlake Region, Manitoba,
unpublished M.A. thesis, University of Manitoba, 1964,

5, The gelected services included services listed in Dun and Brad-
street, Reference Book, July, 1961; with supplementary information from
Manitoba PTelephone System; Department of Education; Department of Industry
and Commerce and Federal Post Office.

6. Dominion Bureau of Statistics, Census of Canada, 19613 with
supplementary information from Dun and Bradstreet Reference Book, July 1961,
and estimates.
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computer at the Computer Center in the University of Manitoba was used to

determine correlations and regression lines.

The Main Objectives are:

1. To establish through statistical methods the walidity of

2.

Se

(a) urban commercial meters (b) kwhr. consumption as a
technique of measuring the functional attributes of a
center.

To select an area which compares favourably to the Central
7Plaee-Model gnd applj the Electrical Power Béta as the
criteria to determine the Central Place Hierarchy.
Demonstrate through types of selected services offered

by each group, spatial reiationships existing between
centers of each group, and population relationships, that
the resulting hierarchy is a valid contribution to a

Central Place Study.

Additional Objectives Ineluded:

1.

2.

A presentation of the type and frequency of oecurrence of
gselected services for each center in the survey area as
well as each group in the hierérchy.

The possibility of "domestic. hydro electric" meters as a
measure of populatioﬁ size when pertaining to a Central |

Place Study.
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Presentation:

This study consists of 6 chapters. ~Chapter 1 puts the study in its
proper perspective with a summary of the major indices of centrality used
in the past to establish a Central Place Hierarchy. This section con-
¢ludes with a summation on the characteriatics of a good index Qf centralit&.
chaptef II is concenned with Electrical Power Data as a measure of centrality,
egtablishing its walidity through correlations with a functional study
of the Interlake Region of Manitoba. Chapter III justifies the s&lection
of Southwest Manitoba as the survej area where the electrical power data
index can be applied to formulate a hierarchy of~central P;ace3. Chapter
IV on the basis of statistical evidence constructe a Central Place ﬁier-
arechy consisting of 5 groups. Supporting evidence as to the validity of this
hierarchy in respect to Central Place Studies is presented in the data on the
selected‘services offered by each group. Chapter V is éoncerned with the
spatial relationship of the centers within each group with respect to
substantiating the hierarchy, and relationship between electrical power
data and population. Chapter VI comprises the concluding chapter of the

atudy.
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Chapter 1
Previous Investigations of the Central Place Hierarchy
The hierarchial class system implication is an integral part

of the spatial model of central place developed by Walter Christ-

aller, the generic base and single most important statement of

central place theory.l

It is obvious that centers differ each from the other. The terms:

hamlet, village, town and city are commonly used on intuitive level. Any
investigation of central place rust commence with a classification of the
centers in question. The history of the Central Place Theory is a develop=-
ment of various methods and technigues of classifying the functional
attributes of a center. '

The Central FPlace ﬁheery was first formlated by the German geographer,

8
Walter Christaller.  The central place is a trade center which exists
primarily to provide goods and services for surrounding tributary areas. The
trade centers in an area, ranging from the largest to the smallest centers,
form a system of central places. The central place theory was an atiempt
to explain the size and spacing of these centers.

W, Christaller's theory has been well summarized by B. Je. L. Berry

and &, Pred.

{1) The basic function of a city is to be a central place providing
goods and services for a surrounding tributary area. The term
"central place™ is used because to perform such & funetion effic-

iently, a eity locates at the center of minimum aggregate travel

of its tributary area, ie., central to the maximum profit area
it can command.

ls Be Jo L.'Berry and W. L. Garrison, " The Functional Bases of the Cen~-

tral Place Hierarchy ", Economic Geography, 34 (1969) pi 146

2. W, Christaller, Die Zentralen Orte in Suddeutschland, Jema: Gustav
Fiseher Verlag 1933. (Translated As Central Places in Southern Germany, by
€. W, Baskin, 1966, 230 pepe.)




(2) The centrality of a city is a summary measure of the degree towhich
it is such a service center; the greater the centrality of & place,
the higher is its "™order™.

{3) High order places offer more goods, have more establishments and
business types, larger population, tributary area and tributary
population, do greater volumes of business and more widely spaced
than lower order places.

(4) Low order places provide only low order goods to low order tributary
areas; these low order goods are generally necessities, requiring
frequent purchasing with little consumer travel. Moreover low order
goods are provided by establishments with relatively low conditions
of entry. Conversely high order places provide not only low order
goods but also high order goods sold by high order establishments
with greater conditions of entry. These high order goods are gen=
‘erally "shopping goods™ for which the consumer is willing to travel
long distences, although less frequently. The higher the order of
goods the fewer are the establishments providing them, the greater
the conditions of entry and trade areas of the establishments, and
fewer and more widely spaced are the towns in which the establish-
ments are located. ' ‘

{(5) More specifically, central places fall into & hierarchy comprising
discrete groups of centers. Centers of each high order group per-
form all the funetions of lower order centers plus a group of cen-
tral functions that differentiate them from and set them above the
low order. A consequence is a "nesting™ pattern of low order trade
areas within the trade area of high order centers plus & hierarchy
of routes joining the centers.d

Phe centralized services of administration, culture, health, social

services, organization of economiec and social life, finance, trade, ser-
vice industries, the labour market and traffic form the bases upon which the
centrality of a settlement is measured. It is virtually impossible to com~
bine all of these diverse elemente for comparative purposes, as how can

one add net income originating economically, expressed as money, to ideal

net income of an éducatibnal, administrative or entertaimment institution.

3, Be Jo L. Berry and A, Pred., Central Place Studies: A Bibliography
of Theory and Applications, Bibliography Series No. 1, Philadelphia: Regional
Science Institute 1961, pp 3 ~ 4




3
Despite the realization of the impossibility of the perfect method, various

indices have been used as a measure of centrality. The remainder of the

chapter is a summation of the pros and cons of selected indices.

& Population

Population is possibly the oldest and simplest index used to rank a
center.

Each center possesses specific groups of ecentral functions and
is characterized by a discrete population level of its center.
This discrete population level arises for each class, poseibly
because the income whieh supports the population of & central
place is brought into the center by the activities which provide
goods and services for the surrounding consumers.

Ranking of centers by population on the Prairies has definite ad-
vantages. The population of & center gives the size of the settlement in
terms of the number of persons residing in a center, and it incorporates
all the diverse elements of the settlement into a common denominator. The
population data is generally accessible.

Despite recent and more complex methods of ranking center, population
is still used. The Municipal Act of Manitoba distinguishes the following
categories; hamlet, less than 500; willage, at least 500; town, over 1,500
and cities over 10,000, S. Chittick 5 clagsifies South Dakota eenters by
their population size (eg. village, 250 - 499 inhabitants) and then

assigns particular functions and an average number of businesses as character=-

istic of each size class.

4, Be J, L, Berry and W, Gsrrison, op. cite, p 146 & 147

5. S, Chittick, "Growth and Decline of South Dakota Trade Centers, 1901~

51," South Dakots State College Agriculture Experiment Station Bulletin, 448,
7

May’ 1955 » PO
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He Stafford 6 enip,loys statistical methods to defend population as a
measure of functional attributes. He studies the relationship between
goods and services offered by a town and its population. The study was
carried out in Iowa and was followed by a similar comparison in New Zea-
land and Snohomish county, Washington. A high correlation of (r = .929)
was found between the number of establishments and population. The correlation
coefficient between nmumber of functions and population was (r = .892)
while the correlation coefficient between number of functional units and
population was (r = .934), All three correlations were similar in Iowa,
Washington and New Zealand.

However the population index has distinet limitations. 4. E. Smailes 4
considers the population criteria as unsatisfactory, since population
figures include persons employed in manu.facturing and non=-oceupational
residents, (retired persons, farm families and disabled persons),%whc whould

not be considered in a measure of cemtrality., P, Wbroby 8 found population is

6. Ho 4. Jo Stafford, ™ The Functional Bases of Small Towns",
Beonomie Geography, 39 (1963), pp 165 - 175.

Dr. Stafford calculated the coefficient of correlation between func-
tions and population for Southern Illinois, Berry and Garrisonfa Snohomish
County in Washington, King's comparative study of the Ganterbuf'y Provineial
District of New Zealand, and Thomas'study of the functional bases for small
Iowa towns.

7. A. E. Smailes, "The Urban Hierarchy in England and Wales™, Geography,
29 (1944) p 41 -

8. P, Woroby, Functional Relationship between Farm Population and Ser-

vice Centers in 8, W, Saskatchewan, unpublished M. Se. thesis, University of
Manitoba., 1957, p 80



5

further influenced by religious and racial factors which influence the size
of families. J. B, Brush, in a Wisconsin study concluded:

Population alone does not provide a satisfactory eriterion. One
suspects that any functional classification of trade centers
based exelusively on population is purely arbitrary. The number
of inhsbitants is the product of a mltiplicity of factors besides
trade, such as number of family dependentg, retired persons, and
persons employed outside the settlements.

Be Key Punctions

A, B, Smailes 10 carried out the first functional ranking of centers
in BEnglend and Wales. & major division of services was determined under
the categories of retail trade, educational and health services, entertain-
ment and social organization. Indices were selected to be representative
of each category. They ineluded banks, Woolworth store, secondary school,
hospital, cinema and newspaper. The problem with this system was that if a
center did not possess the indices it could not be classified.

Hy E. Bracey 1 devised an.inﬁex of centrality for using fifteen ser-
vices representative of clothing stores, household good stores, medical
services, and professional services. Questionaires were sent out to
responsible persons in each parish who indicated where they would go for
each of thé fifteen services. The villages and towns thus received a
mmerical value based on the services they provided to the surrounding

area. The hierarchy was formed and measured on this basis.

9, J. E. Brush,"The Hierarchy of Central Places in Southwestern Wis-—
consin®, Geographical Review, 43 (1953) No. 3., p. 384

10, &, B, Smailes, ODe cito, P D 41 - 51

11. H, B. Bracey, “"Towns as Bural Service Centers™, Transaction and
Papers, Institute of British Geographers, 19 {1953) pp 95 -~ 106



¢. Transportation ¥ndex

The classificati.on_of‘cexlxters in England and Wales on the bus service
index was proposed by F. Hs W, Green 1 and expanded on by I. @arruthers.la
The clasgification is based on the town - cpuntry relationship with bus
service an indication of nodality of a center. Using bus service time-
tables, Green plotted the size of the hinterland of & center ard used the
size of the hinterland to rank the center. I. Ca;‘ruthers claggified the
center rather than the hinterland. TPhe ranking was based on the mumber of
bus jox';.rneys into or through the town from centers larger and smaller than
itseaf.

The bus service index has met only with a small degree of success.
Centers where the bus did not stop, or were by - passed by the bus, wera not
clasgified, Today the automobile servéscas the major mode of tnavell between
a town and its hinterland, especially ihNorth» America, further detracting
from the validity of the bus index, as far as the present study is con~
cerned.

D, Functional Unit Classification

The most relieble method of elassification is to record all the di-

verse services in a center and use these as the basea for ranking a center.
14
H, E, Bracey found that by counting the urban establishments in a center

12. F, W, H, Green, "Urban Hinterland in England and Wales: An Analysis
of Bus Services", Geographical Journal, 96 (1950) pp 64 - 81

13. I. Carruthers, ™A Classification of Service Centers in England and
Wales"”, Geographical Journal, 123 (1957) pp. 380 - 404

14. H. E, Bracey, ODe cit, !».?? - 105



and expressing them as rate per 1,000 persons was the most accurate
method of ranking centers below 2,000 persons. The Wisconsin study of
hamlets by G. P, Trewartha lswas baged on the ranking‘ by number of
functional units.

16

The outstanding work done by J. E. Brush which has served as &
basis for recent studies in the Prairie Provinces of Canada is based on
& functional classification. The Royal Commission on Agriculture and
Bural Life in Sasketchewan, after investigating all possible avenues of
ranking available to them, concluded that a classification based on the
range of services offered by a center was the most reliable.

The validity of the funetional classifiestion has recently been
verified statistically by B. J. L. Berry and W, G:-aa'r:i.e:or.t.rir They proved
& hierasrchy of central places does exist when the functional units are
considereds The CGenters were arranged into three types on the bases of
the urban functions within the center. It was shown that these center
types differed more one type from another than they differ within types.
‘Phirty-three small centers were dealt with in the study and each was
classified on the basis of 63 central functions. The 63 central functions

were divided into two groups; variates which were functions varying in

pumber from place to place, and attributes which were functions a place

156, G. T, Trewartha, "The Unincorporated Hamleb: One Element in the
American Settlement Fabric"™, Annals, Association of American Geographers,
33, (1943) pp 32 - 81

16, Jo E. Brush, op. cite., p.385

17, Bs Jo L. Berry and W. Garrison, op. eit., pp 1456 - 154



either possessed or did not possess., A graph plotting fhe number of act=
ivities in a center‘against the population of a center was used to prove
quantitatively the tendency towards th:ea distinct groups existing in
reality in the central place hierarchy.

In spite of these advantages the difficulty of obtaining reliable
information of the various functions‘provided by & center has discouraged
this approach. G. Trewartha lecommentad on the absence of even rudi-
mentary data for unincorporated centers in his Wisconsin study.

Jo Fo C. Hodge lgand the Saskatchewan Royal Commission 2qwhen faced
with the problem of classifying the multi-functional businesses common in
the smaller centers,made the classification by the main funection of the
businesa. All other functions of the multi-function business were ig~-
nored. _This problem has been & major concern in dealing with the smaller
centers.

2l
The Dun and Bradstreet report has been the common source of

information for determining the functional hierarchy of larger survey

areas on the Prairies and Wisconsin. The population figures given for the

18, G, T, Trewartha, Op. eit., p 33

19, J. P, G. Hodge, The Prediction of Trade Center Viability in the
Great Plains, unpublished Ph.D. thesis, Massachusetts Institute of
Technology, February, 1965, pp 98 - 124 and Appendix 4.

. 20, Saskatchewan, Royal Commission on Agriculture and Rural Life, Re-
port No. 12 Service Centres, Regina, 1957, p.29

2l. The Dun and Bradstreet Reference Book is an attempt to report om
the credit rating and the type of service of every merchant in Canada and
the United States. The report is published every two months by the Agency
for its subacribers.



smaller centers in this report are often msrely estimations by the loecal
22

inhabitants. Not every center is listed. Trewartha found that a small
population grouped around & church or a school, but having no business
estéblishment, is not included in Dun and Bradstreet. Business establish-
ments in small centers which do not have a poat office are listed as being
in the center which they use for a mailing address.

Professional business such as those of doctors, lawyers,
veterinarians, and insurance agencies, auction marts, barber shops
are some of the businesses generally excluded from the Reference
Book. Hotels are listed only if they incorporate a cafe and if the
Branch Manager has purchasing authority. Furthermore some businesses
{ege blacksmith shops and laundries) are generally listed only if
they have two or more employees, and some retail shops are not listed
unless they have sufficient turnover to warrant credit appraisal. 2d

E, Pogtal Revenue

The use of Postal Data affords an index of consideration. Three
studies best illustrate its use; Smailes 24used the presence of a post
office as the most sstisfactory rough indicator of & town's status. P.
Wcroby25felied partially on Postal Data to determine a functional hierarchy
in Saskatchewan for the lowest ranking cemters. The final use of the data
which is most significant,is using the postal revenue of a center to det-

ermine its position in the central place hierarchy.

22, Go T+ Trewartha, "The Unincorporated Hamlet: an Analysis of Date
Sources™, Bural Sociology, 6 (1941), pp 35 - 42

23+ J¢ Anderson, Changes in & Central Place System: Trade Centres and
Bural Services in Central Alberta, unpublished M. A+ thesis, University of

- Alberts, 1967, p 112

24, A, E. Smailes, op. cit., p 44
25, P. Woroby, op. cit., p 84
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H, Jones postulated postal revenue used as an index to formlate
a hierarchy focuses on both time and space. He found a close correlation
in both 1931 and 1961 between postal revenue and tertiary revenue of service
ecenters over 1,000 inhabitants in British Columbia.

Je Andersonz'zauppcrts the postal revenue &s an economic index. The
post office has a very low "condition of emtry™ into a center and pro=-
vides a basie function. Annual reports are available in Canada from sales
of stamps and money orders for all centers in Canada in which a post office
is located. The post office is used by all types of businesses, in-
dividuals of all religious and social groups, and changes in a center are
slow to be reflected in post office revenue. The post offices charges are
gtandardized and not affected by provincial boundaries.

The gross revemme of a center's post office is a combination of people
living outside the center and people residing within. Both populations
contribute direectly and indii'ectly to postal revenue. Directly by using the
service as a consumer and indirectly by supporting businesses using the post-
al reverue. This is rather an index of centrality than an index of economic
activity within fhe center., The contribution from outside the center would

be a more accurate reflection of centrality but this component of postal

revenue is not readily available.

26, H, G. I, Jones, Postal Revenue as an Index of Centrality, a paper
presented at the Anmal meetdmg of Canadian Association of Geographers,
Vancouver, May 29, 1965,p l.

27, J. Anderson, ope. cit., pp 39 ~ 41



Another weakness of postal revemue is that it is expressed in "current
dollars®, Thus as value of fhe dollar changes from year to year, the index
is not suitable to compare fromvone year to the next unless the figures are
converted to "constent dollars"™.

F Telephone Connection

The telephone has been used as a measure of cemtral activity. Christ=—
alleraarecognized the need for a more practical and convenient method of
classification than that of compiling and classifying data on kinds and numbers
of central services in each place. The telephone served as his measure of
eentrality of a place {the tie between a central place and its complimentary
region). Christaller claimed telephones were a reliable index as they
were used mainly for business at the time in Germany.

The application of this method in Manitoba is basically unsound. The
telephone is found nearly in every home in Manitoba, it is no longer limit-
ed to businesses. The removal of residential users from the total still
doesa not leave & reliable index. The assmption in using the telephone
index is that all users employ the service with the same intensity. This
however is not the case as larger commercial services will make greater use
of their phones than a smaller cormercial or institutional user. This
variation is not. reflected in the index.

239
Ullmen suggests a more accurate method of using the telephone ser—~

28, W. Christaller, op. cit., pp 139 - 150

29, E. Ullman, ™A Theory of Location of Cities"™, American Journal of
Sociology, 46 (1941) p 858




vice as an index would be to measure out of town calls per hour and use
30
this data to formlate a hierarchy.

G. Agzessgsed Values of Business BEstablishments:

The criteria of the "assessed value of business establishments™ offers
an interesting avemue of investigation. It serves to classify all central
establishments paying a municipal tax. The assessed value reflects not only
the number of service units but is also an indicator of the size of the
service. {eg. a supermarket will pay a larger manicipal ﬁax than a corner
gtore).

This index when applied proved unsuecessful as & measure of centrality.
Peter Woroby mfou.nd in Saskatche_wan that services such as hospitals, schools,
churches, govermment services and other tax free establishments played &
me jor functional role in the cemker,but were not calculated in the assess=—
ment role. The assessment role however included taxes collected on land,
buildings and manufacturing which were non central functions. T. G. 308&52
made similar eriticisms of this method in Manitoba. Possibly the'major
eriticism of business assessments is that there is no uniformity in tax assess-

ments from one center to another as & comminity's needs dichate the mill

rate assessment.

30. For further use of telephone date see also John D, Nystuen and
Michael F. Dacey, "A Graph Theory Interpretation of Nodal Regions™, Papers
and Proceedings of the Regional Seience Association, Vol. 7 (1961} p™29™= 42

31l. P. Woroby, op. cit,, P 8l

324 i o G. SOB&, : > ( [ ) a K 1A
unpublished M. A. thesis, University of Man:.tesba, 1964, P 39
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Et'Turn Overs Value of Stock; Annual Profit; Number of Workeras; and Weekly Pay-

roll of Businesses:
' 33
Jemes Anderson found a ranking on economic aetivities of businesses

unsatisfactory in Alberta. The only source of information for the smaller
centers was from the business owner himself and naturally he would be re-
luctant to divulge his financial position. Pamily help and part time work-
ers complicated a ranking based on total number of workers and weekly payroll.
He concluded that the total annual turnover of the business for a center
appearg to be the best index.

I Net Income Originating In a Center:

Peter Woroby supports net income originating in a center as a measure
of centrality. It is determined

by f£irat accounting the annusl value of goods proeduced at the
market price which means sold, when applied to0 business est-
ablishments, and add to this the net change in inventory val~-
uated at cost value {purchasing price)e FProm this data de~

duct the "purchasing cost™, that is the value of goods and ser=-
vices which were acquired for purpose of production or re-

selling. This item does not represent the contribution of the
retail establishment to the national economy. It was created

by co-operative effort of capital, labour, and management of

other firms and will show up as their production value. PFurther
more deduct the depreciation costs which extend to buildings and
fixtures. This item represents the anmual portion of the deferred
purchasing costs which will be acquired when the fixed assets
terminate their economic life and have to be replaceds In addition
to that allow for bad debts. 4&s a final step deduct taxes which
reat on the business premise and add government or municipal subsidy
if applicable. The product of this calculation is net income which
originates through the activity of the central service and was
added to the national wealth. ’

33. Jo Anderson, op. cit., pp 36 - 38

4. P. Woroby, op. cit., pp 85 - 86
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Phis index accounts for the size of a center and size of the economic act—
ivity of the business. The basic dpawback to this measure as far as this
study is concerned is that data of this kind is not available in Canada.

J Wholesale E"rade

, 35
W. R, Siddall has used employment data from wholesale trade in measur-

ing urban centrality. This eriteria has limited use as wholesaling is not
a function of the small center nor is employment data available for
small places,

From the foregoing review of the various indices of centrality, which
have been tried by different writers, it is clear tlat while some have proved
more accurate than others all have certain drawbacke.

Phis study is concerned with finding an index of centrality which
can be applied to the_?rairies . A review of the indices applied to similar
areas, hss produced 9 major requirememts for a good indices.

The major requirements are;

1. It must be an accurate meagurement of the tertiary services of the

center.

2. It should reflect the populati.on,aé a definite relationship exists

between the centrality of a place and its population.

3, It must reduce the diverse elements to be measured to a common

denominator. This common denominator shouwld not be subject to
change from year to year like thaidollar as this limits the

comparative value of the criteria,

35.W. R, Siddall, Wholesale — Retail ™rade Ratio as Indices of Urban
Centrality, Economic Geography, 37 ‘(1961), 124 - 132
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It should not only measure the number of mervice units in a center

~ but also the size of the economic activity of the business.

Be

6.

7o

8.

%

I% must be able to be applied to large ags well as small centers.

It should be a measure of the surrounding area which the eenter
serves.

I+t must not be influenced by outside factors like social and
religious attitudes.

The data must be readily available and such that it can be applied
to a study of a large or small survey area.

In a central place system the data used should identify a distinmét

grouping, proving that a hierarchy of centers does exist.



Chapter 2
Electrical Power Data as anllndex of Centrality
The universality and relatige ease of accessibility of electrical
power data offers an avemue of investigation. %Phe purpose of this chap-
ter is to explain the types of electrical power data which are available,
followed by a validity test where a correlation between the accepted func-
tional method of forming a central place hierarchy and an electrical power

data hierarchy are made.

& Blectrical Power Data

Electric power data provides a basis by which the centrality of a
central plaée can be measured and a hierarchy can be formed. Like postal
revenue data, electrical power data is available for the smaller centers,
and it converts the divgrse elements to be measured to a common denominato:;
Phe near universal use of electricty in North America pernmits the use.of this
inéez in most areas., This allows one to select a study area which cor-
responds closely in size to Christaller’slmodel, rather than selecting
a survey area which is too small to be a fair sample ares,or being forced
to 1imit the size of the area because of availability of data. The
electrical power consumption of & center is an indicator of the economic

wealth of a central place as the mumber of electrical appliances can serve

as a rough indicator of economic prosperity.

I. W, Christaller, Die Zentralen Orte in Suddeutsehland, Jenss:
Verlag, 1933 { Tx
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The electrical generation and distributor in I96I in the Province
of Manitoba was controlled by two agencies.

eee & municipal agenecy, City Hydro, participates in gen~-
erstion and distribution, with a previncial utility, Man-
itoba Hydro and is the diatributing agency within the city
of Winnipeg. The provincial organization on the other hand,
is the distributing agemcy for the rest of the Province

( ineluding the suburban munfcipalities of Greater Wimnipeg )
and is r gsponsible for all future gemeration capacity in
Manitobs' _

There are three classiticationsv of urban users of electricity made
by Manitoba Hydro, The cormercial user, the power or industrial user, and

the domestic or residential user. A fourth group refez}red to as Tarm ser~
vice"” inecludes the farms in the rural areaséround a center.

The regiggntial classiﬁcatio;includea individually metered pri-
vate ﬁeai.denoeﬁsocuppie& by a single family or a group of people living

as a family and where energy used for commercial ventures does not ex-
ceed 250 watts. Dwellings having a residentially classified meter include
a single home, the private home in a duplex, row homes or apartments. A

single residence adjoining a store as is common in many small centers

2, 'A, G, Gerdiner, The Rlectrical Power Industry of-Manitoba: An
Boonomic Analysis, unpublished M. A. thesis, University of Manitoba,
1963, plI

3. The rural area includes the farms around a center. The farmer
has in the past had freedom of choice as to which center he will pay
his hydro bill and have his meter reading recordeds

4. The four classification descriptions as outlined in this chapter
are those as specified by the Manitoba Hydro. As each province has to
‘submit the number of rural and urban commercial, domestic and industrial
meters for each center to the Dominion Bureau of Statistics, it is
assumed other provinces have similar dwellinga in each classification.

64 A residence is a &weiling with a structurally separate set of

living quarters, with a private entrance either from outside the build-
ing or from a commmon hall or stairway inside.
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would be classified as a residential service. Also included in this group

would be the traller or mobile home,.

ludes the heavy users of
electrical power,

The more typical large user, however is the primary industry
such as iron and steel, pulp and paper, non ferrous smelting
and refining and large scale food processing, all of which
are power intensive and whose requirements are more directly
related to production levels,

The commereial user is the third urban elassification. To be class-

ified in this group the Manitoba Eyﬁxo requires that this be a premiseu
where the conduct of business activities or operations are associated
with services and / or distribution of goods. This would indlude all
commercial categories and general users such as stores, offices, achools,
public buildings, institutions, hotels, motels, trailér courts, rest-
aurants, service statioms, railﬁay eréssing signals, magnetic traffic
counters, signs and display lighting and any other premises or egquipment
used for commercial purposes. This group includes essentially those
services used to measure the centrality of a center for a functional
central place classification.

The fourth group is the fgrm gservice. The Manitoba Hydro requires
that to be classified in this group it mst be a portion of land and /
or buitldings used for the prime purpose of agriculture production. The
range of farms includes grain, dairy, poultry, sheep, fur farms, market

gardens, cattle feed lots and other food stuff.

6. A, G, Gardiner, op. cit. p 22
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The electrical power data is available in two forms,
(1} Phe mumber of meters7in each center in Manitoba in the urban
domestic, urban commercial, urban power, and rural groups.
(2) The total amount of kwhrs. consumed by each center in Manitobas
This includes commerciasl, domestic and power consumption in
4 the urban center itself plus the farm consumption df the
surrounding area;a

B. Test of Validity

To test the validity of hydro power data as & valid index of ec~
onomic activity of an area, the following two assumptions are made. First
it is pre-supposed that the functional classification is the most accurate
measure of centrality. Second it is assimed that both the range of ser—
vicesgand total services 1oare equally valid indices in the funetional

classification.

7. Dominion Bureau of Statistics, Eleetric and Gas Meter Registration,
No. 57-201 (1961)

8. Comparative Statement of Metered Kwhrs. sold in 1961, available through
the Manitoba Hydro. ‘

. 9. BRange of Services refers to diversity of services. If a center has
3 stores, 2 churches, 1 school, and 1 post office, its range of services is
4, This method of classification has been used by : Saskatchewan Royal
Commission on Agriculture and Rural Life, Service Centers, Report No. 12,
Regina, 1957, p 29. This has been the basis for most classifications omn
the Prairies of Cansda, including T. S. Sosa, Service Centre Study of the
Interlake Region, Manitoba, unpublished M.A. thesis 1964, pp 40 - 41,

10, Total services refers to all of the services. In the example in
footnote 9 the total services would be 7. This functional method of class~
ification has been used by Be Jo. L. Berry and We L. Garrison, "The
Functional Bases of the Central Place Hierarchy™, Economic Geography
34 (1958) p 152 and J. B, Brush, "The Hierarchy of Central Places in
Southwestern Wisconsin, The Geographical Review, 43 (1953) p 385
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4

Based on the two ﬁregiausly mentioned assumptions, the validity
test was applied to the Interlske Regiénvof Manitoba. This ares was
selected as T, G, Sosa 11 had recently completed a study of all centers
in the region recording both total services and range of services. For
each center in the region the (1) kwhr. consumption {2) number of urban
commercial meﬁers (3) number of services (4) range of services (Table I)
were recorded. BEach group of data was correlated with itsemg plus
each other group (Table II) to determine how valid the electrical power
data indices were. Régression lines ﬁere determined for the various
correlations,. 12

Significantly high correlations were found to exist between the
electrical power data and the services for the region. The implication
being that both the urban commercial meters and kwhr. consumptions were
relatively reliable indices of the functions of a Qenter. Regression
lines were constructed‘for urban comercial meters on ragge of services
(Figure 1), kwhr. consumption in 1961-on range of services (Figure 2),
_urban commercial meters on total services (Figure 3), and kwhr. consump-
tion in 1961 on total services (Figure 4). The regression lines

illustrated were the values that might be expected for one set of

i11. 7. G, Sosa, op, cit., pp 65 -66

12, Statistical techniques are explained in Appendix A. 4
compwt@rvms used for the correlations and construction of the reg-—
ression line. The program used for the correlations and the program
used to construct a regression line are found in Appendix B.
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PABLE I (_a)

ELEGPRICAL POWER, SERVICES, AND POPULATION
DATA FOR THE INTERLAKE REGION, MANITOBA

i

Towng Kwh. Consumptiong Number of Range of Population® Rural and Urban Urban Commercial
' services Services Domestic Meters MNeters
Gimli 4,903,254 123 73 Is4l 998 139
Stonewall 5,281,262 123 68 1420 456 128
Arborg 3,223,863 106 63 811 269 80
Teulon 2,647,860 28 63 749 264 ™
Ashern 1,461,497 82 46 374 iz8 65
Fisher Branch 1,536,902 67 45 369 137 56
Riverton 1,712,881 65 43 808 236 80
Luandar 1,454,444 b4 40 713 438 61
Ericksdale 1,058,338 43 35 242 97 35
Moosehorn 538,297 45 31 208 79 31
Warren 1,342,206 26 20 241 75 27
Inwood 972,895 28 23 183 75 26
Gypsunmville 258,544 30 22 235 53 24
St. Laurent 592,704 30 I9 869 1556 20
Hodgson 951,263 24 I8 222 116 38
Steeprock 484,569 I9 18 168 515) I9
Fraserwood 376,234 21 I4 78 40 18
Poplarfield 476,282 19 I4 42 42 19
Woodlands 879,145 I7 I3 I24 4% I2
Oak Point 477,857 14 I3 238 58 I3
Chatfield 208,481 I4 I3 158 34 9
Balmoral - 1,139,627 N} Iz 103 45 I4
St. Hartin 212,334 I5 12 23 23 I0
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|  WABIE I (b)

INTERLAKE REGION, MANITOBA

Town Kwh. Consumption Number of BRange of Population Rural and Urban Urban gommercial
services Services Domestic Meters MNeters
Petersfield 1,272,020 : 15 I2 157 5L 15
Clandeboye 612,163 I3 II II9 48 15
Hnausa 254,328 II I0 102 23 7
Stony Mountain 148,792 I4 9 IT30 I7I 22
Grahamdale 132,972 i1 9 44 4 8
Arnes 290,880 Iz 9 50 IR 4
Komarno 289,456 I4 8 I01 34 I5
Gunton 608,023 : 9 8 88 27 10
Netley 205,690 9 7 50 9 6
Camp Morton 298,628 8 7 50 13 4
Camper 164,447 8 7 50 8 4
Sandy Hook 172,000 N4 6 93 380 10
Broadvalley 256,480 7 6 49 24 8
Husavick 40,274 6 6 50 6 3
Spearhill 607,965 6 6 75 21 I
Meleb 166,526 8 5 £5 6 8
Silver 134,651 6 5 25 I0 6
Faulkner - 97,963 ) 5 25 ' 9 4
Hilbre 101,849 5 5 25 18 4
Fairford 124,179 5 5 37 a7 7
falanton 136,923 6 4 25 5 I
Rembrandt 54,971 5 4 25 I I
Lake Francis 300,899 4 4 25 6 4
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TABLE I (c)

LY

INTERLAKE REGION, MANITOBA

Town Kwh. Consumption Number of Range of Population Rural and Urban Urban Commercizl
services services Domestic Meters MNeters

Deerhorn 125,085 3 3 27 9 3

Clarkleigh 303,340 3 3 25 7 I

Mulvihill 113,196 3 3 13 I5 3

Sources: Kwhr. Consumption: Comparative Statement of Metered Kwhrs Sold in I96I, y_gnitob,ajnydxo.
Number of Services, Range of Services and Population: T, G. -Sosa, Service Centre Study of the Inter-
lake Region, Manitoba, unpublished M. A, thesis, University of Mesnitoba, I964. Rural and Urban Dom—
estic Meters and Urban Commercial Meters: Dominion Buresu of Statistics, Electric and Gas Meter Reg~
istration, 1961 : : -

I, Towns are ranked in order of range of services.
2. Kwhr, - consumption includes both the rural and urban hydro consumption for the \e_enter.

3. Population figures of 25 and 50 are estimatéons as no data was available and computer ofle
culation requires a numerical value.



TABIE 11

The Product Moment Correlation Coefficients for Blectrical Power
Date and Services of the Interlake Region

Kwhy
Consumption

Nunber of
Services

Range of
Services

Bural and Urban
Domestic Meters

Urban Commercial
Meters

Kwhr Rumber of Range of Rural and Urban
Consumption Servieces Sarvices Pomestic Meters
I1.00000 0.92383 0.90340 0.80723
0.92383 1.00000 0.99I59 0.,76907
0,90340 099159 1,00000 0.76030
0.80723 0.76907 0. 76030 1.00000

0.94388 0.97032 0.96095 0,84837

Urban Commercial

Yeters

0.94318

0.97032

0.96095

0.84837

1.00000
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data would fall if some given set of value cacurred 'i“n.sth.e.~b;éther set,
The Product Moment Correlation Coefficient {r) between urban
comercial meters and range of services (Pigure 1) for the cemters of
the Interlake Region was .960, significant at the .1% level. Expressed
as a coefficient of determination (rz), 92% of the ’variation in urban
commercial meters can be“explained" by the variation in range of ser-
vices in a trade center, The regression line was determined by the
formla ¥ = ~5.,28 + 1.62X, To be more meaningful a distance of one

13 along the Y axis, on either side of the regression

standard deviation
line was drawn illustrating the high degree of correlation between
urben commercial meters and range of services.

The Product loment Correlation Coefficient {r) between kwhrs.
consumed in 1961 and range of services (Figure 2) with a regression
line was calculated. The resulting value for (r) was , 903 significant
at 1%, The regression line based on the equation Y = 1797 <4 .0643 X
with the one standard deviation was constructed.

The highest degree of correlation wés found to exist between
urban commercial meters and total services (Figure 3) where (r) = .970.
The correlation was found to be significant at the .'l% level with a
coefficient of determinaﬁion\v(rz) = 94%. }The regresaion line equation
isY= ~1.16 + .96X%

The final correlation and regression line (Figure 4) was be-

tween kwhr. £0Z

ibtion in 1961 and total services. The coefficient

, 13. One standard deviation measured both plus and minus about
the regression line shows the area in which 68.26% of the values fall.
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(r) = .923, significant at 1% level with (r®) = 85%. The regression
line equation was found to be Y = ,0587 + 033X,

As both number of services and range of services have received
general acceptance as walid indices of centrality, both have been used
in the correlations with hjdro data. The highest correlations were
found to exist between the services and urban commercial meters,
supporting the previously mentioned view that by the Manitoba Hydro's
definition of urban commercial meters, they were also producing &
functional measure of the centers. Thix high degree of correlation
for urban commercial meters is well illustrated in Figuras 1l and 3
where especially in the smaller centers there exists a high correlation
between services and mumber of urban commercial meters. Although the
correlation between kwhrs. and services (Figure 2 and 4) is not as
high as for urban commercial meters it is still very significant.
Discrepancies found to exist in kwhr. correlations may partially due
to the fact that a heavy user of electriclty within a center could
upset the correlation. These high correlations indicate electrical
power data is a valid measure of the functions of a center and

consequently its centrality.



Chapter III
The Study Area

A, Selectlon of the: Study Area

It was conoluded in Chapter II that both kwhr. consumption and urban
commercial meters are valld indices of centrality. This now enables one
ffeedom to seleet a sufficiently large and homogeneous survey area where a
Central Place Hierarchy can be determined on the basis of eleetrical power
data.

The Central Place Hierarchy as formulated by W. ehristallarI iﬁ ap~-
plicable to a hypothetical area. The area must be perfectly uniform in
both productivity and population distribution, allowingvf:eedqn of move-
ment from one place to another. Because there is no perfeetly uniform
territory, geographers have tried to find areasvwhieh woﬁid séem to fulfill
the ideal eonditions as nearly as possible.

Phe Great Plains of Angia~America has been generally accepted as ﬁearly
fulfilling the Central Place :equirements. In the Wiaconsin study, Je E.. |
Brush commenta:

Small towns and villages in agricultural areas of Angle
America exist mainly because of their function as central places
for the exchange of goods and services,each for its loecal farm
trade. In any given area small centers offer greater services,
are more widely spaced and less numerous.

The area selescted for this study is located in southwestern Manitobe

{Pigure 5i« The selection was made on the basis of three criterias:

I. W, Christaller, Die Zentralen Orte in Suddeutschland, Jena : Gusav
Verlag, 1933. ( Pranslated as central Places in Southern Germany, by C. W.
Baskin, I966, 230 pp

Re Jo B, Brush,'“ﬁhe Hierarchy of Central Places in Southwestern Wis—
consin," The Geographical Review, 43 (I953) p 380.




FIGURE 5

SOUTHWEST MANITOBA




(I} The area has three well defined boundaries.
{2) The area is relatively uniform, in respect to physicel relief,
population distribution and human activity.

{3) The area corresponds to the Southwest Developiient. Regiond as

established by the Department of Industry and Commerce for the
Province of Manitoba.

The survey area is approximately 13,568 square miles, extending 128 miles
from north to south and 106 miles from east to west .4 The southern limit is
gset by the Manitoba~United States border while the Manitoba-Saskatchewan
boundary forms the western edga ( Pigure 5 ). The northern extremity is
estabilished by Riding Mountain National Parke The eastern edge is set
aceording to the Rural Municipalit iea' of NeCreary, Glenella, Landsdowne,
North Cypress, South Cypress, Argyle and Roblin. { Figure 6 )

The area is relatively wuniform in productivity being agriculturally
oriented.

The farm industry in Southwest Manitoba has been and still is
by far the most important industry of this region. While there
are other resources and other industries, to a very considerable
extent they have developed to serve agriculture « o It may
safely be presumed that in this Region the net value of farm
production would run 70 to 80 % of all produetion activities.
Other economie activities, largely identified with the aervice
industries would be relative,lg small in comparison and exist
largely to serve agriculture.

There is a marked absence of industry in the Central Places of the area,

3. Information on this region is available in Economic Research Corporation
of Mentreal -~ Toronto Ltd., Economic Survey of Southwest Menitoba, I96I, 160 pp
The statistics stated in this chapter are based on their findings.

4. gbid., p I

5. Ibid., P34
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‘&hieh further substantiates the argument 'I;hat the centers exist to serve
their surrounding hinmterland, In I96I% the only industrial minerel de-
posits being worked in the area was a salt basin at :Neepaﬁa and local aénd
and gravel deposita., Although oil was being extracted at Virdeﬁ it was at
a declining rate. Of the 198 Mufacturing esta’blighments in the region,
97 establishments were concérned with the procéssing of agricultural goads.7
The plants were small with 166 of the 198 establishments employing under
I0 men. 8 The industry in the area was furthermore concentrated in Brandon
which contributed 7I% of the total value of factor& shipments. °

The population distributi.on‘is fairly uniform throughout the. area and of
rather low density. There are 3 population voids in the area (Figure &),
The Turtle Mountain Porest Reserve on the Manitoba - United Sta#as border is
a hilly end moraine = rising in elevatiém to over 2500 feet, The land is
presently being used as a Provincial Parke The second area is the Spruce
Woods Forest Reserve which is jointly occupiec’f by the Department of National
Defence and the Manitoba Porest Service. Riding Mountain National Park forms
the third population veid. It is a hilly fore.sted upland of end end ground
moraine, rising up and over 2000 feet above sea levei,presently covered with
forests, Over the remainder of the area where relief ranges from I000 to
2000 feet,the population is evenly -@igtributed..

The uniformity of the erea is well illustrated by the transportation

‘Reatures {Figure 7). The grid type patterns and tendency of the routes

6. Ibid, » p.47
7+ Ibide, pe2
8, Ibid“’ p 58

9. Ibi.do, P2




FIGURE .7

}

TRUNK HIGHWAYS  AND

RAILWAYS

{0y
w
z
. >
o
*
-
ARE;
'3
MC AULEY
3
MANSON
ARXELLA

P
[
Q;
i
AL LAKE )
TRATHCLAIR
Lo
A @
39
<
«
ARDALE
AMIOTA
<
2
)
RIVER
.
2
o RS

i - LEGEND:

e RAILWAYS

—@— PLE b NS
w—eme RAILWAYS MAINLINES

WASAGAMING
XELWOOD
4
R
E
EDEN
N
E O
o ek
P MINKEOOSA __ @ RRANK) &
P NEEPAWA .
[l
CORDOV, g

<l

S -
o
S
0% <
AKTLAKE: . N
.o 7
« &
4
A
S5 o
- o
L
<
o 2o
STONE; 2o,
2 N N
ARTNEY
RS- 8 el o Y
+
Py WAMINT
P
B 3 A__»
. e g
0
SEvan
- PR
< .
E
Egsan
P e a2
- € nn -
e fTER ~  erWASEAD, GOODLANDS
errieron > =]
R

&~
e
FORREST
G o
233 BRAN!
PR S
o 3Al p
*Rren
o ..,
* .
s . AR
NESBY WANESA
g asnsono RN |
< T o~ Ll
SELMONT ||

PREPARED 8Y  REGIONAL DEVELOPMENT BAANCH
MANITOBA DEPARTMENT OF

INDUSTRY AND COMMERCE




30

to converge on Brandon reveal very minor topographical control. The entire
ares is well served by both highways and railways.

Phe degree %o which this area corresponds to the perfect uniform plain
10 ' :
as visualized by W. Christaller maybe well summed up as follows:

The development of urban commmnitiea is primarily & response
to the economic and social needs of the rural population. The
predominance of a specialized agricultural exporting industry
in Manitoba, with the absence of factory towns and the lack of
.significant transportation bottlenecks has resulted in growth
of an urban structure which reflects its basically distributive
and administrative functions.ll

B. The Central Places in the Area

The names and mumbers of eenters located in the survey area was obtained
from a published map of the regio.n.12 There were found to be 147 centers
listed on the map. Electrical power data was available for 140 of the centers.
The ? centers without electrical power data were very small, having neither
a post office or elevator.

The size of the central places varied considerably. Brandon ié the
largest center in the region and is located near the center of the area
‘where it serves és the dominant communication, transportation and service
center. Ita commanding position is well illustrated by the fact that its

population is approximately 9 times larger than the second largest center

of the region while its kwhr. consumption is 5 times its nearest riwal.

10. W, Christaller, op. eit,, 230 pp
11l. Research Corporation of Montreal - Toronto Limited., Op. cit., pe 18

12, Department of Indusiry and Commerce, Province of Manitoba, Map of
Southwest Area, 1967.




At the other end of the scale is & mumber of extremely small centers
which provide only one or two services and whose total population is

13
under 10 person.

C. Space Relationship of the Centers in the Study Area

The arrangement of central places (Figure 8) in the study area
appears %o be dispersed favourably for a central place study. To be
more specific a statistical measure of the area was made to determine
the manner and degree to which the distribution of the central ﬁlaceé
in the area depart from a random distribution.lé?he pattern can be |
random, agélomerated or regular. A random pattern would aﬁpear in the
area 1f at the time of settlement each acre of land in the suryey area
had an equal chance of being the site of the central place, regardless
of its size; or other centers located around that point. This wduld
oceur in an afea where perfect unifofmity existed and where transport-
ation routes did not influence location. The agglomerated pattern
would emerge in an area where one location would be more favourable for the
central places §o emerge such as an oasis on a desert. The regular pattern
would occur in the perfect central place'pattérn where each point would

have 6 equal distant neighbours. This pattern would emerge in the

hypothetical situatibn a8 visualized by W. Christaller { Figureg ).

‘13, Por a complete listing of the names, population, number and range of
gervicés and elecgrical data on the centers, see Table IlIl.

14, For further information on method employed see P. Jo Clarke and F. C.
Bvans, ™Distance to Nearest Neighbours as a Hesdure of Spatial Relation-
ship in Population,"Becology, 35 (1954} pp 445 -~ 453 :
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‘Measurements of the distance to the nearest neighbour were calculated

~ for each center and the area of the settled swurvey area was determined. This

information was applied to the following formula.

Is

r

R

where:
* A = 4ne means of the straight line distance to the nearest
central plaée neighbour for each of the I47 central places

in the area.

A = the area of the survey area.

N =  the mmber of cemtral placwes,
- 16
BI = 1095 : —%
- : i 1*7 1 v
o5 l‘fi’s’ﬂ

RI‘ = 1.4

The degree to which the survey area departed from the random distribution

" was found to be RI = 1.4.17 In the case of complete agglomeration By - 0, for

15, P. J. Clarke and F, C, Evans, "Distance to Nearest Neighbour as a
Measure of Spatial Relationship in Population," Ecology, 35 (I954) pp 445 =453

16. The numerical values { except for R ’ are distances measured on
Figure 7 where 1/6 of an ineh = I, ’

I7. Seet Appendix C for measurements to nearest neighbour.
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. .. 18
random distribution By = I, while for the perfectly regular pattern Bp = 2.,149I.

The statistical results as determined fqr the Southwest Manitoba ragieﬁ imply that
| the pattern of central places is gréater than random but not perfectly reg;-

ular. The indication however is that the central place pattern of dis—-

tribution in the area tends towards the perfeetly regular one where centers

would tend to locate at maximum repulsion from each other in the hexagon shapses
The linear arrangement of centers resulting from transportation routes 418 a

major force acting against the emergence of the perfectly regular pettern.

The survey area statistically has a digtribution pattern 'of ¢entral places in

which a hierarchy of central places could occur.

. B.Gorrelation Between Blectrical Power Date and Dun and Bradstreet im Survey

PThe correlations found to exist in the Interlake Region of Manitoba
between the total services and the urban commercial meters or Kwhr. con-
sumption for I96I was felt to be sufficently high to justify electrical power
data as an index of centrality; Mthar c_orrelationa_ were undertaken in the
study area to find if similar correlations exigted between power data and
the services of other areas.

The number of services and the range of services in the survey area

was obtained from Dun and Br_adstreet.lg* Phis source set two limitations,

18, P. J. Clarke and P. C, Evans, op. eit., D 447
19, Dun and Bradstreet,ﬂgfereme Boek,July 1961
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TABLE-III (a)

Electrical - ?ower, Sarviees and Popula‘kion
Data for Southwest Iaamteba

Center T Xwnr. Consumption Number of Bange Of Po,pul%tibn Bapaatic Commercial ﬂi—‘*oﬁéx-
Ig6k Servicesl S_,ervic‘esz I961 Meters Meters® Meters

Pwo Crecks R.P. &ru ' N.bB, N.D. R.De NJ.De N.D. N.D.

Watt aview . N‘QDQ ) N.D. N"D‘ N.D. N.De N.D. N.D.
uelbmne NoDo N.De NeDo NOB'Q N.D. N.De N.D.
Ebot NeDo N.De N.D. K.D. N.D. N.B. N.D.
Routledge N.De . 3@29. N.D. KoDo N.D. N.D. N.D.
Groll . N.De .D. . R.ﬂ. N"QBQ N.D. ' N'QBQ N.D.
Wasewa N.B. N.De N.D. N.D. N.D. N.D. N.Db.
Kelloe “’m ' NeDa KaDe N.D. N.De N.D. N.De
Millwood. - 83,553 N.De " NaDe. NeDe o 7 I 0
Hallbore 5»3. 768 KD N.D.o K.D. 1 I 0
Keyes 12,116 = N.D. K. N.D. 6 1 0
Horton 122,053 N.D. N.D. N.D.7 7 3 0
Regent® 349,568 2 2 25 7 I 1
#akope 274,157 2 2 20 a 1 0
Pope 187,502 2 2 25 3 I 0
- Mountainside 165,826 2 2 5 6 I 0
Ogilvie 162,260 2 2 v 3 1 0
Norgate 119,400 2 2 25 8 1 1
Menszie 114,531 3 3 25 8 I 0
Birdtail 113,973 2 2 25 4 I e
Willen 103,595 3 2 &5 3 1 0
Mountain Road 85,975 2 2 25 5 1 I
Polonia 63,977 2 e 25 5 i 8 0
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Pable III (b}

Southwest, Manitoba

Center “Kwhre censumption ﬁ'amber of Range of Popa.lation Domestie eonmercial Tower
1961 Services® Services® 196I° Meters® Neters® Meters
‘Glencairn 28,478 2 2 25 3 1 0
Whitewater 204,077 2 2 25 4 2 0
Underhill 115,887 - a 2 I 3 & 0
Tenby 65,342 2 3 8 4 2 4]
Alexander 1,047,640 8 6 269 I57 4 25
Deleau 396,050 5 3 40 10 4 I
Ewart 188,983 2 2 25 4 4 )
Broomhill 119,274 2 2 25 7 4 0
Lena 410,267 3 3 50 12 5 I
PTreesbank 201,976 2 2 . 25 10 5 I
Edrans 122,159 2 2 50 12 5 3]
Oberon 297,828 2 o 20 3 6 1
Moline 222,731 S -3 50 6 6 o
Butler 210,962 3 3 50 12 6 4]
Kirkelle 165,098 4 4 25 10 é 1
Rackham 107,638 4 4 56 13 6 )
Dand 422,957 2 2 50 8 7 a2
Elva 279,597 2 2 85 78 7 0
Belleview 249,079 5 5 50 9 7 I
Greemway 220,892 2 2 50 8 7 a
Bradwardine 552,243 7 7 75 27 8 I
Wheatlands 416,911 7 7 195 656 8 2
Franklin 402,275 4 4 33 20 8 2
Coulter 340,065 ] 3 50 I1 8 0
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Pable III {¢c)

Southwest, Manitoba

Center “Kwhr, Consumption Mamber of Bange of Populatlon Domestic Commercial Power
I961 ' Services Services 196% Meters Meters Meters

Harding 309,852 5 5 50 18 8 1
Silverton 266,792 2 2 25 8 8 I
Arrow Head 228,557 2 2 34 s 8 I
Hargrave 394,944 2 2 50 9 9 2
Oakner 268,881 4 4 50 4 9 I
McConnell 307,887 3 3 50 9 9 I
Jugtiee 491,990 4 4 50 16 X0 X
Glenora 397,541 5 4 51 26 I0 I
Birnie 364,350 5 & 88 33 I0 I
Wellwood 642,490 5 5 73 &7 I I
Carroll 541,116 4 4 50 16 II 2
Margusbt ' 464,110 7 7 78 26 11 3
Isabella 418,865 3 3 52 17 II 2
Manson 372,746 5 5 50 16 191 I
Lauder 363,848 5 5 72 34 I2 2
Sinclair 637,609 7 3 85 26 I3 a
Lenore 607,522 7 7 98- 35 I3 2
Cromer 562,233 6 6 71 39 i3 4
Kemmay . 300,706 5 5 81 22 13 0
Nedora 755,703 8 6 90 32 4 .3
Decker - 607,116 10 7 67 28 7% 4
Holmfield ' 468,116 9 7 112 31 4 0
Neelin 408,718 6 6 50 ' 22 14 4
Vista 262,061 5 4 79 24 14 )
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Pable III (&)

Smthwe"at', Manitobsa

Kwnr. Consumption Number of Hange of Population Domestic Commerclal Dower

Center , :
1961 Services Services 1961 Meters  Meters Meters

Cardale , 724,572 7 7 91 3L 5 r
Riding Mountai 371,338 9 6 212 7% 15 2
Nesbitt 767,344 5 4 86 30 I7 3
Basawood 632,030 ] 5 121 43 17 5
Ninga 578,765 8 8 129 44 17 5
Lyleton 662,489 10 - & 133 42 17 2
‘Solsgirth 441,304 - 5 5] 78 3 17 0
Beulah 405,261 3 3 50 2 17 2
‘Mather 739,994 7 6 1256 47 18 4
Crandall 489,694 8 6 105 39 I8 I
Griswold 658,195 9 9 137 52 19 4
Goodlands 865,747 8 7 138 53 20 4
‘Tilston 608,890 7 6 101 4 20 4
Brookdale 538,387 9 6 108 4F 20 4
Eden 550,353 10 10 146 42 21 7
Sidney 474,075 IO 2 I54 53 21 e
Dunrae 801,153 14 10 196 59 a2 8
Lauder 612,771 I2 I0 262 64 a2 4
Douglas 969,741 8 6 289 95 23 3
Arden 808,096 10 8 ‘188 58 &3 4
Clanwilliam 523,256 I2 10 182 56 24 3
MeAuley 697,683 I0 9 199 58 25 5
‘Napinkad 592,443 g 8 50 65 26 4



able III (e)
Sout hwest, Manitoba

Rwhr. Consumption Number of Tange of TPopulation Domestic Commercial Fower

Center
1961 Services Services 1961 Meters  Meters Meters

Pipestone 905,650 T6 I3 226 "6 29 3
Elgin 1,257,898 13 I 259 86 32 7
Miniota 1,061,285 21 16 248 87 32 7
‘Kelwood 918,434 20 14 323 Ii2 3e 4
Kenton 1,312,885 I8 4 222 76 33 10
St. ‘Lagare 871,518 14 I1 449 7% 54 6
Pieraon 1,069,459 I5 I3 218 80 35 I6
QOak River 1,162,261 21 18 243 87 36 I
Poxwarren 1,069,036 19 11 272 94 36 7
Ninbo 1,023,249 I5 11 171 59 36 7
‘Newdale 1,044,470 24 15 299 100 38 12
Angusville 597,216 22 iz 208 75 38 8
Cypress River 1,416,031 17 13 288 93 ar 13
Sandy Lake 662,683 x7 I3 383 I21 4 4
Elphinstone 662,546 24 3 386 203 41 8
Belmont 1,477,840 22 16 378 I29 42 7
‘Oakbura 870,502 25 15 357 346 42 6
Ninette 800,797 16 I2 673 296 42 3
Inglis 1,072,956 22 I5 295 110 43 1I
Plumas 1,359,016 22 1b 344 118 44 7
Binscarth 1,321,575 23 20 456 b2 44 I0
Strathclaire 1,745,900 25 I6 465 170 45 7
Waskada 1,732,216 20 13 297 119 45 14
Cartwright 1,663,816 27 23 482 I79 49 I5
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Table III (vf)

Southwest, Manitoba

“Kwhr. Consumption Number of Range of DPepulation Domestic Commercial Fower

Center )
1961 ‘Services Services 1961 Meters Meters Meters

Forrest 1,099,188 NeDe N.D. NeDo ~ 28 50 T0
Oak Lake 1,632,242 28 20 430 i52 51 K
Baldur ‘1,590,765 - 28 22 370 327 51 20
Rapid City 1,544,455 24 I6 467 143 51 3
Wawanesa 1,650,543 2 17 456 I51 53 2
Elkhorn 2,064,141 4% 29 666 208 66 24
‘NeCreary 1,389,636 29 I9 579 I78 62 50
Hartney 1,992,818 30 24 592 201 64 16
Hamiota: " 2_%&365505 41 28 779 267 65 22
Reston 3,033,486 40 24 529 174 78 18
‘Rossburn 1,445,694 43 25 591 253 75 4
Glenboro 1,868,149 47 32 797 243 77 18
Birtle 2,352,020 43 27 846 251 83 26
-Shoal Lake 2,488,483 52 31 74 283 87 29
‘Peloraine 3,233,778 49 33 916 373 9& 32
Carberry 3,050,565 40 25 1,318 374 100 30
iﬂive,l_'a 3,647,125 52 29 1,674 430 104 30
‘Melita 3,697,828 49 84 1,038 226 I20 32
‘Bolssevain 4,681,298 56 36 1,303 435 122 43
Bussell 3,758,464 61 37 1,263 456 187 38
Brickson 1,545,551 30 22 531 491 130 24
‘Sourls 6,478,840 &7 42 1,841 615 42 45
‘Minnedosa 6,078,373 g6 50 2,211 680 I62 47
‘Killarney 5,631,985 83 48 1,729 622 176 50
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Table IIX (g)

Southwest, Manitoba

Center Kwhr. Consumption Number of Range of Pbpulation. Domestic -Commercial Power
1961 Services Servicea I96I ‘Meters Meters Meters
~ Neepawa 8,043,854 129 Y 3,197 1,015 225 83
¥irden 12,928,601 126 69 2,708 968 252 71
Brandon 64,877,907 545 I51 28,166 7,658 13310 337

Sources: Kwhr. consumption: Comparative Statement of Metered Kwhrs. Sold in I96I, Manitoba Hydro.
Number of Services and Range of Services: Dun and Bradstreet Refrence Book; I96I. Population: Dominion
Bureau of Statistics, Census, 1961, Domestic Meters, Commercial Meters and Power Meters: Pominion
Bureau of Stetistics, Electric and Gas Yeter Rgg}stration, IgéI.

I. Number of Services includes all the services offered by & center as listed in the Pun and
Bradstreet Refrence Book, Ig96I, plus a post office. One building often contained two, three or more
, services.

2, Range of Services information was obtained as for Number of Services, however where a center
with 2 groecery stores and I post office had 3 for its number of servicesyit would only have2for its
range of services.

3. Population data of 25 and 50 are‘estimations as no data was available,and for computér cal-
eulation a numerical value was necessary.

4., The Domestic meters include both rural and urban domestic meters recorded to the center.
5. The centers have been ranked on the basis of the numbér of their urban commercial meters.
6. Power meters are also referred to as Industrial meters,

7 No D, no data available.



It limited the number of centers in the sample area to 133 as there was

no listing for‘ 14 of the centers in the area. The second limitation:was that
all the services of a center are not included in Duﬂ%’ and Bradstreet, how-
evaer because all centers were subject to thiése same limitations it was felt
this could serve as relatively reliable measure.

The 133 central places were ranked according to their urban commer-
cial meters (Table I¥I)e Por each center the Kwhr, consumption for I96I,
total services and range of services as tabulated from Dun. and Bradstreet,
population, residential meters for each center, urban commercial meters
and industrial or power meters were listéd. Each group was correlated with,
itself and eaeh other gioup.ao

The Product Moment Correlation Coefficient (r) between kwhr. con-
sumption and total services for the survey area ( Table 4V) was determined
to be (»r) = ,945, In the similar correlation in the Interlake region (r)} =
924, The coefficient of determination (r2) = 89% for Southwest Maniteoba
indicates that 89% of the variation in the kwhr. consumption can be "explained
by"” the variation in the total services in a trade center of the region. |
Similarily the correlation between kwhr. .co,n,sumption and range of sgrvices

was determined to be r = .930 with the coefficent of determination (r.a) = 86%.

20. See: Appendiﬁ: A for method used for c¢correlations,




42

Table IV

The Product Moment Correlation Coefficients for Electrical Power

Data and Services of Southwest Manit obal

Kwhr,. Namber of Range of .Bural and Urbap Urban Commercial
ﬁonsumption EServices Services Dbomestic Meters y{eters
‘KWhro 1.000 0.945 00930 00938 0.944
Consunmption
Number of
Services 0.945 1,000 0.990 0.966 0,971
Range of .
Services 0.930 0.980 1.000 Q.953 0.968
Rural and Urban :
Domestic Meters 0,938 0.966 0,953 1.000 0.975
Urban Commercial .
Meteérs 0.944 0.971 0.968 0.975 1.000

I, The data used in the correlations is foumd in Table III. All the centers listed from Begent
to Virden were included. The first I3 centers as listed on Table III (a) were omiitted because of lack
of date and the largest center (Brandon) was not included in the correlations as it would have a skew-
ing effect in the resultsa. ‘
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The corresponding correlation in the Interlake was ﬁr) = ,903.

The urban commerciél neters were correlated with bofh the total ser-
vices and the range of services to determine if similar high correlations
as existed in the Interlake Region would appear in Southwest Menitoba. The
correlation between urban commercial meters and total services was found to
ve (r) = .97I with (%) = 94% as compared to the Inmterlake where (r) = .970.
The correlation between urban commercial meters and range of services was
(r) = ,968 with (r8) = 94%, Phe identicel correlation in the Interlske
gave an (r) = 961, |

The high degree of similarities in the correlation found to exist
in the two separate areas of Manitoba combined with the very high product
moment correddtion coefficient are significant. Both kwhr. consumption
and urban cummercial meters are reliable indicators of the functions to be
found within a center. The urban commereial meter was found to have a high=
er correlation with the services in both areas and in addition mnearly
identical correlations in the Interldke and Southwest régions.

Bagsed on the previdus finds the following conclusions have been
drawn;

I, Both kwhr. cormsumption and urban‘commercial meters are an
accurate method of measuring the functions of a center for comparison
purposes in a central place hierarchy study.

2+ The survey area of Southwest Manitoba is a relatively uniform
area where central places are dispersed in a pattern tending towards reg-

wlarity which woukd encourage a central place hierarchy to emerge.




Chapter 4

PThe Central Place Hierarchy
There exists a great deal of controversy over the existence of a cen-
tral plsce hierarchy as opposed to the idea of'a conbtinaum. Although Be Je Le
Berry and W. L. Garrison found the hierarchy concept to exist in reality at

the beginning of their study state, "there has been no satisfactory evidence
_ S
proving that a hierarchial class system of centers does indeed exist",.
: ‘ 2 ¢ i Ly
I, R. Vining in criticizing the work of J. BE. Brush comments;

"Phere is no evidence . « . that exactly three natural
partitions may be observed in this array of numbers of est-
ablishments « « « the terms hamlet, village, and town are
convenient modes of expression; but they do not refer to
structurally distinct natural entities . . clearly it is
arbitrary to divide the array into three partitions rather
than into a greater or lesser number; and similarly arb-
itrary is the determination of where to put the dividéng
‘point separating the different classes or types. Having
drawn the lines one may list certain kinds of activities
which are typically found within each of the deasignated
classes of center . . not all members of a class will
contain all the activities listed and most of the com~
munities within a class will contain activities not listed.
(This) « . is not an independently derived basis for a

" classification of commnities by typej Rather it is itself
derived from a previous partitioning of an array which
appears as something similar to an arrangement of ob-
servation that have been made upon a contimuous variable.™ s

The above_criticism.by leading suthors in the field of the»Eunctional

Central Place Hierarchy make it obvious at the outset, that a distinet

l. Be Jo Lo Berry and W. L, Garrison, "The Functional Bases of the
‘Central Place Hierarchy," Economic Geography, 34 (1958) p 145

2. Jo E, Brush, "The Hierarchy of Central Places in Southwestern
Wisconsin?“ Gquraphicaliﬁeview, 43 (1953) pp 380 - 402

3. I. B, Vining, " A Description of Certain Spatial Aspects of an
Béonomic System,”™ Beonomic Pevelopment and Cultural Change, 3 (1955)
Pp 167 ~ 169
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grouping will not oécur on the basis of urban commercial meter ranking,
however, althbugh not distinet, a grouping may occur.

Two ﬁethods of computing a hierarchy will be used in this chapter
with the results compared. Two assumptions are mesde at the outset.

First it is assumed that the functional measure of a center is the most
reliable, and secondly that the urban ebmmsrcial meters found in a center
are anlaccurata measure éf the functions of that center. The two graphical
methods of determining the hierarchy are:

(I) Plotting the urban commercial meters in each center of the
survey area on the rank position of that center based on its urban commercial
meters,

- {2) Plottiné the kwhr. 6onsumption of elgeﬁrical power for each
center on its urban commercial meters.in a scatter diagram.
,A;_Gygphihg‘ﬁrbénvGommercigl.Metgﬁs Oﬁ>E§#R:

 The information on the graph ( Figure,lo ) consists of the number of
uiban meters recorded to each center along ﬁhe X axis while the Y axis
consists of the ramnk of that center aélcémpared to ali other cenﬁers in
the survey area with respeet to their urban commercial meters.

Two criteria were used to formulate a hierarchy of groups along the
progression line of centers in Figure 10. P. J. Clark*s definition of
a group,™as a collection of points in which every individual is closer

to some member of the coileetion than to any individual outside of it"*

was used to justify the classification. The second criteria was the

4, Po J, Clark, "™ Grouping in Spatial Distributions™, Science,
128 ( 1956 ) pp 373 - 374
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visual ™ line of best fit’" with respect to members of eéch group, re-
vealing a marked change in gradient of regression line for each groupe.

The break between group A and B was made at the first major break
point in the continuum of points, { Figure IO );as one moved along the
X axis towards zeroe. The increase along the Y axis till this point, had
always been I unit except for one case where an increase of 2 units
open{:ed, At the selected break point the increase along Y axis was a
3 unit increase followed by & second 3 unit increase ylelding a marked
aivision..

Thae break point between group B and C reflected a marked gradient
change. The mm:t inerease is l tem4 unita except for the break poxnt.
The lasf three centers in gre&p.B appear to be midway hetween group B ané Co
These three centers with urban commercial meters of 62, 64, 65 were in=

5 group definition,

cluded in group‘B because of P. J. Clark's
The division between group C and D was placed between the.cenxral
place having I76 urban cqmmercial meters and the center with 2256 urban
commercial meters.
The ramaining two groups consisted of 3 centers. Group D has the
two centers with 225 and 252 urban commercial meters while group‘E G'T
not appearing on the graph,has I1I0 urban commercial meters.
' B. Scatter Diagram

The second method of formulating a hierarchy was the construction of

5, Ibiél P Y {:

6. Group E consists only of Brandon which has been omitted from
(Figure 10} in order to make graphing easier. Its existence as a separate
group is self evident as the commercial urban meter break between group
D and E is 858 units.
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a scatter diagram (Figure I1I) wheﬁe urban commercial meters were plotted
on Kwhr. consumption to determine if a clustering of points emerged. Again
Clark's 7 ériterion of a group where every member of the group should be
closer to some other member of the group than to any other point was used.
The urban commercial meters represented‘the number of functional units
within the center. The kwhr. consumption along the X axis measured the
amount of eleetricity consumed by all electrical power uaeré within the
center plus the electrical power consumed by the rural users. The kwhr.
consumption for a center in a non industrial area serves as an economic
yardstick as more prosperous centers will poésess more electrical applian~
ces and machines which will be reflected in the electrical power consumed
by a center. ‘

The Product Moment Correlation Coeffieient (r) for urban commersial
metérs on kwhr. consumption was (r) % .944. This high correlation indicates
that the commercial uxban meters in a center is determined to a large
degree by the kwhr. consumption of the center and its surrounding hinter-
land.

The scatter diagram ylelded four groupings ( Figure II ). The
formation of the groups was based on Clark's criterion for & groups The
clustering was most noticeablé in group A and group B where a high cor-

relation between meters and kwhr. consumption is found. Of greater

7« Po Jdo Clark, OE; eite PP 373 - 374

“
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TABLE V
Central Place Hierarchy Based on Ranking of Urban

Commereial Blectrical Power Meters

Group | Range of U.C. Meters Number of Centers
A I to 26 a6l

B ’ ‘ 29 to 65 33

c | 76 to 176 15

D | 225 to 252 2

B 11X0 , I

I. The ,graph_in Figure IO shows only 82 centers, however an additional I4 centers were @mitté& because
°f non - availability of Data. They form however part of group A. S
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.PABLE VI
Central Place Hierarchy Based on Scatter Diagram using

Urben Commercial Meters and Kwhr. Consumption

Group Range of Urben Commercial Range of Kwhr. Consumption Number of Centers
Heters . :

A I - 26 - 63,977 - I,047,640 . 96t

B 29 - 66 - 652,623 - 2,436,305 33

¢ . 75 =17 E | | 1-,445,594 - 6,078,373 15

D 226 - 252 6,003,854 - 12,928,601 2

# .m0 | 1

I.. The scatter diagram shows only 82 centers , however an additional I4 centers were emﬁtte& becauses®
mn ‘availability of data. They form however part of group A.

2. Group E includes only Brandon, not included in Figure II
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significance to this study however was the fact that the members of each
group as determined by the scatier disgram were exactly the same as the
members in each group formed in the ranking of centers on the number of
urban commercial meteras they possessed. ( Tables V and vi )

. Ce Services Found Within the Electrical Power Data Hierarchy Groups

‘Having formilated the Central Place Hierarchy on the bases of the
electrical poﬁer data ( Table VI ), it follows that an investigation of
the type of services offered by each group of the 5 groups in the hier-
archy mast be undertéken. It fhe Electrical Power Data Hierarchy is to
be accepted as a valid measure of centrality,vproof of its validity
should be obvious in the types of services offered by each group. -

"The method eﬁployed was fi;st to place each center in Southwest
Manitobe in its proper éroup according fo electrical power class=-

ification. This was followed by selecting a number of services here-

after referred to as selected services and recording the following in-
formetion to each center in the survey area,8 |

8. Ths mmber of each selected service offered by a center.

b. If more fhan one service was offeréd from the one business

premises, what the other services weres

The services attributed to each center in Appendix B, do not include the

8, For detailed information on the selected services found within
each center see Appendix D.
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complete-range of central services offered by the center, but rather
include only the selecteﬁ services chosen on the bases of the avail~
ability of data for all centers in the survey area.

The second stage was to compile the information in Appendix D in- .
to more manageable figures. The results of this calculation ( Table VII )
was the following information, on Croup bases, for each of the selected
services.

a. The percentage of the centers in a Group offering a particular
selected service. This was calculated by finding the number of
centers providing a selected service in a Group?anﬂ converting
this to percent. based on the number of centers in the Group.

" Phis figure is not affected by the number of that particular
gervice within a center, only if the gervice is offered by the
center.

b. The percentage of selected services which were offered in con=
junction with one or more other services from the same business
premises, This was calculated by finding the number of shared
gervices in one of the selected services, for a particuler
Group, and convarting this figure to percent based on the total

number of that particular service in the Groupe

EXAMPLE
Number of centers in Group € - ’ 15
Number of General Stores in Group ¢ = 34

Mumber of General Stores offering additional services = 5
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TABLE VII

" of the Blectrical Power Data Hierarchy

ected Services Found in Each Group

| Group B

Service Group Al Group B Group C Group D
I 2 3 1 2 3 I 2 3 1 2 B I 2 9
g 2 z 2 £ % £ 2 z2 %
Post Office® gg - I | me 1 | 100 I | 100 100°
General Stoze 95 4 3 9I 75 I00 'I5 & 50 100 I
: 92 % | I00 5 I00 4 | I00 2 | 0 - 6
72 I 100 I 100 I 100 { 100
e _rage*““ 47 37 3 | 88 b7 5 00 60 & 100 I00 3 100 550 9
High Sehool 32 I | 88 I 100 4 100 2 I00:: &
Implements 28 65 3 9 656 ‘5 I00 51 7 100 2f 7 100 9
Restaurant 25 I9 I 97 I9 3 100 g9 9 100 I7 9 100 33
- Service Station 22 38 I 67 4 & 73 40 5 | I00 456 6 I00 15 26
Telephone BExchange 22 I 88 I 100 I 100 I 100 I
Hardware 2F 29 2 67 33 3 I00 3I 4 | IOC0O 50 2 I00 40 5
- Grocery Store Is 38 I 58 74 2 93 &6 4 I00 18 & 100 40
Auto Dealer I2- 8 I | 67 89 3 I00 6I 6 | 100 &0 6 100 456 9
Blackamith 9 I2 1 48 6 1 73 22 2 | 100 1 100 2
Billiard Parlour 7 16 I 664 22 2 100 IT 2 300 33 2 I00 2
_ Lumber Yard ' 6 60 I | 64 65 2 87 5l 4 100 33 2 I00 25 8
Fuel Dealer 6 60 I 36 69 2 63 56 & I00 67 2 I00 6 8
Road Contractor 6 40 I 39 4 33 2 50 I 100 6
Auto Repair 6 40 1 15 I 33 ) 3 50 25 4 I00 M 7
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PABLE VII ( continued )

Serviece Group A Group B Group C €roup D Group B
(1) (2) (3) (L) (2) (3) | (I} (2) (3) | (E) (2} (3) (I ) (2) (3)

4 4 oz 4 | 4 2 |2 3 i 4
Prucking 5 26 I 45 6 2 I00 I7 3 | I00 28C II | I00 I6 I8
Confectionery 2 50 1 I 60 1 I3 100 I 60 80 I | IOO 45 9
Repair 2 I 3 100 1 7 1 I00 I
Carpenter 2 I 3 100 I I3 I | I00 20
Electrical Contiactor 2 I00 I is 1 60 8 2 | 1060 33 4 I00 6
Plumber 2 50 I 9 67 I 67 75 2 | I00 100 4 100 64 II
Radio and Pelevision I7. 100 I I2 I 60 2 | 100 I 00 : -7
Appliances ‘ I I 9 I 40 256 2 | I00 67 2 100 100 2
Feed Service I I 20 35 I | 650 I 100 I
Hotel I I 64 g 2 I00 2 I00 2 100 6
Bakery - I I 2l K I 7% 4 2 | I00 I I00 : 7
'Household Furnishing 1 I | 3% 100 I 33 67 2 I00 67 2 | I00 43 7
Bank I I | s8 I | 100 2 | 100 2 | 100 3
Drug Store 45 I I00. 3 100 3 | I00 8
Food Loecker 36 69 2 IO 73 1 | 100 50 I | }0OO I
Hospital gl o 1 87 I 100 I | I00 2
- Boofing and Sheet Metal I8 4 2 20 67 1I I00 33 2 | 100 7
Building Contractor Is 2 53 18 2 100 2 | I00 4
Shoe Repair _ 15 I 40 I4 2 I00 33 2 | I00 2
Printing and Publishing I6 20 I 67 70 I I00 100 I. | I00 6
Motel 12 60 2 20 2 | 100 -2 | 100 3
Women's Wear Iz I 63 22 2 100 & | 100 8
Jewelry 12 I 80 - 2 100 3 | 100 6
Family Clothing 9 I 47 I8 3 I00 2 I00 4
Bowling 9 I00 I 33 60 I I00 I 100 2
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PABLE VII ( CONTINUED )

Service Group 4 Group B €roup C Group B Group B
(1) (2) {3) () (=) (3) | (1) (2) ¢3) | (I} (2) (3) | (1) (2} (3]
$ 4 4 4 | & % 4 4 |4 &
; Shoe Store 9 33 1 33 a0 I| 100 33 2| 100 2
| Creamery 9 2 av - I} I00 I | 100 I
b Hortipian 6 50 I 40 33 I | 100 I| 100 2
Men's wear 6 I 33 33 I I00 &7 2 108 4
Seed Oleaning 3 I 33 40 I P
Flour Mill 3 100 I 7 I | P
Heating and Tinsmith 3 1 7% 83 2| I00 I00 2 | 100> 22
Millinery 3 I I3 I 100
Newspaper 3 100 I 80 b8 I 4 100 I00 I | 100
Sporting Goods 3 100 1 I3 50 I ’ 100
Florist 3 100 I 50 I {100 &3
Dry €Cleaning 40 I I00 2 | I00
Photography : 33 21 100 1| 100
Children's Wear _ a7 B0 I P | 100
Dry Goods ' a7 &0 I 00 1| 100
General Merchandise ' 20 I| = | I00
Hatehery 20 2 50 I | 100
Tires ' 13 24 I00 3 2| 100 17
Bgg Grading 13 1 I00
Variety Store ' 13 I 100 50 I | 100
Woodworking ' I3 I I00 I | 100
Children's Shoes 7 I 100
Dairy and Poultry 7 1 100
Paints } 7 I 1 100
7 1 | 100

PP MHHDOO O NG P HG W

Stationary
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TABLE VII ( Continued )

Boat Repairs

Service ?rqup A Group B Group C Group D Group E
- L LS B

(1) (2) (3) (1) t2) (3) (1) (2) (3)| (1) (&) (3) | (I} (28) (3)

£ % & % £ 2 L % Z %
Poultry Packing 7 1 { I00 2
Equipment Rental 7 100 I 1 100 I
Excavation Contractor 7 ‘I 100 I 100 I4 7
Painting and Decorating 7 I| 100 33 3] 100 33 3
Greenhouse 7 I P
Upholstery 7 I P
Gift Shop 7 1 P
Well Digging 50 I P
Chartered Bus 50 ‘I P
Crop Dusting 50 1
Auto Parts ‘I00 67 2 | 100 4
Pobacco Wholesale 50 I | 100 1
Monuments ‘ 50 2 | 100 e
‘Wholesale Fruit 50 $ | 100 I
Department Store 50 2| 100 4
Canvass Products 50 . I} 100 I
Storage 50 ‘100 I 100 2
Farm Supplies 50 - T4 P
Machine Shép 50 ‘I | 100 67 S
Signs 50 I} 100 I
Meat Packing 50 ‘I | 100 2
Taxi 100 33 2 | 100 2
‘0il Field Contractor 50 33 3 { 100 1
Boy's Wear 50 100 I P
50 I00 I 1 100 I
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TABLE VII (Continued )

‘Service

Woolen Products

‘Group B Group € Group D Group E
(2) 3) (I) (2) (3) +4I) (2) €3) | AI) (2) (3)

% % % % % 5 %

Prailers 50 . 100 I P
Plumbing Supplies 50 I00 I P

Aviation 50 1] 100 I
Radiator Repair 50 I] 1060 I
Welding 50 1] 100 4
Auto Acessories I00 3
Boat Building J00 I
0il Company 100 2
Ornamental Iron I00 I
_Anto Wreckers 100 33 3
_Refrigeration Service 100 3
Retail Tabacco 100 100 2
Electric Motor Repair I00 I
Landscaping 100 I
Bottling Company 100 2
Tourist Camp 100 2
Janitorial Service I00 I
Wheel Alignment ‘100 50 2
Iron Foundry I00 100 I
Magazines J00 I
Musical Appliances 100 67 3
Plate Glass 100 50 2
Serap Iron I00 I
Welding Supplies 100 2
I00 I
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TABLE VII ( contimued )

Service Group A Group B Group € Group P Group E

i

(1} (2) (3) (I} (=) 43) (I) (2) (8) (1) =2) (8} (I) (&) (3)
% % k% 5 % £ & % % _

Wholesale Grocery 100 5
Wholesale and Retall Paint 100 I
Tank Compeny : I00 - I
Propane ' ' . : . -I00 I
School Supplies - 100 1
Saw Sharpener : 100 I
Roofing JOO 50 2
Conerete ‘ _ 100 1
Millworking : ' I00 1
Manufacturing Fuarniture . . 100 2
Water Softener 100 2
Wholesale Musical Instruments 100 . I
Wholesale Auto Parts 100 I
Pump Repair . 100 I
Optical lLense 100 3
Tysewriter Repair I00 I
Toy and Hobby Craft : 100 I
Drapiers : : I00 &0 2
Prailer Court . 100 I
Office Supplies I00 I
Wholesale and Retall Seeds 100 I
Hide and Fur _ 100 I
Seed Mail Order 100 I
Wholesale Pires 100 I

100 I

Gas Company




b8

TABLE VII ( Continued )

Service Group A Group B Group C Group D &roup E

o

(1) (2) (3) 1) (2) (3) (1) {2} (3) (&} (2) (3) (I) (2} «(3)
4 4 4% 4 4 4 2 2 4

Shoe Mamfacturing : - I00 I
Detergents 100 I
Used Cars . I00 I
Motor Carrier . - RO0 I
Business Machines 100 I
Washing Mafhine Repairs . I00 I
Fish and Butcher Supplies . 100 I
Used Purniture ' : 100 I
Novelty Store : 100 I

100 I

College

I. Groups 4, B, C, D, and E have been divided‘into columns. Column (I) gives the percentage of centers
in that group offering the particular service. Column (2) gives the percentage of the businesses in the
group offering an additional service from the same premises. Column (3) is the maximum number of that
particular service any one center in the group offers.

2, Post offices information for Column (2) was not available.

3. In Group E there is only one center causing column (I) to always equal 100%.

4, Information on the maximum ﬁumber of elementary schools in Groups D and E was not readily available.

5, In Group B the 55% means that there are 9 garages in Group B of which 55% of them offer additional services. -

6. The letter P denotes that service is offered in the Group, but other information was not obtained.

Source ¢ See Appendix D
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| 5 100 9
Percentage of shared General Stores = 34 * = 16%

¢o The maximum number of a selected service to be found in

~any one center in a particular group was recorded.

EXAMPLE
RESTAURANT as found in Table VII, €roup A.
The maximm number of restaurants to be found in any

one center in Group A ig I

Certain faqts mast be considered when viewing the results found in
Table VII, The use of percent as an indicator of the amount of the centers
within a group offering a particular servicebmnst_be viewed in respect
$0 the number of centers within the Group. Realizing this limitation the
percent term is meaningful for Groups A, B, and €, however for Groups D
and E the term percentlis meaningless., Regardless of this limitation
percentage was found to be the best method allowing comparison from one
Group to another.

‘The three columns of information as recorded on Table VII were
selected on the grounds of utilitarian value. The first column recording,
* The Percentage of the Group Offering the Selected Service, ™ rqveals the

degree of importance of that service to the Group and permits comparison

9. The percentage has been rounded off to the nearest I%
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of changes in importahce of a service from one Group to the next. Column
2 records, "The Percent of the Selected Service being Shared." This
information was ineluded to findiﬁﬁwths tendency for a service to be shared
in the same premises changed from one Grbup to the next, or if rather
certain services regardless of their Group encouraged sharing. The
final column, "Maximum Number of a Selecte& Service in a Group,” was
included to determineif the number of a particular service were inclined
to increase with higher order groups. The information was set up in a
manner which would allow for comparisons.

Phe increase in specialization of services (Table VII) from Group
A through to Group E supports the premise fhat the Electrical Power
Data Hierarchy is an accurate method of determining the Central Place
Hierarchy. All the.services found in Group A are also found in Group B,
plus Group B offers additional and more specialized services., The same
was found true for Group € which offered in addition to the services
found in Groups A and B, additional specialized services, Although
Group D offers additional specialized services.above :Group €y it does =
not offer the complete array of services found in Group C. This dis-
crepancy may be due to the fact that only 2 centers in the survey area
have been placed in Group D, howevér, if the survey area had been
expanded,'periferal centers like Dauphin and Portage la Prairie would
have fallen into this Grbup,.and their influence would defintely
be reflected in the services. The only center in Group E, Brandon, offers

not only the services of Group D but the highly specialized services for
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the area. This increase in specialization within the hierarchy supports
the validity of the Eleetrical Power Data Hierarchy.

Another major observation made from Table VII was a general
increase from Group to Group in the percentage of centers offering each
" selected service. In the case of grocery stores, 18% of the centers in
Group A support a grocery store, 58% of Group B, 93% of Group ¢, 100%
of Group D, and 100% of Group E., Increase such as this is the rule
rather than the exéeption for the.selected services. This increase is
evidence, through its consistency, of the reliability of the Blectrical
Data Hierarchye.

Phe results obtained from the "Percentage of the Selected Services
Being Shared,™ appears to indicate that certain services are inclined
to be offered in a group of 2 or more from the same business premises.
Certain of these sharing type services tend to decrease in their tend-
enéy to share'as they move into higher Groups invthe hierarchy. For
example in Group.A,~65% of all the implement services offer an add-
itional service, 56%'in‘Group B, 51% in Group c; 21% in Group D, and
0% in Group B, Similar declines appear for restaurants, auto dealers,
lumberyards, household furnishings and other services to a lesser degree.
Phis trend can be interpreted as‘evidence of a higher degree of'special-
ization from one Group to the ne;t.'There are other cases where the per-
cenfégé of shared services remains relatively constant from one group

to the next, while others are haphazard with no pattern,
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or shows a general increase. The type of service being considered det-
ermines its own pattern. Consequently the implication appears to be that
shared services are not affected to any significant degree by the Group
they belong to, although many services appear to show a decline in the
importance of sharing from Group & through to Group E. |

»There}is a general increase of maximum number of a selected service
from Group A through to Group E. The newef and more specialized services
found in a Group,anﬁ which were not found iﬁ the preceding group,tend
to have a maximum number of I, in a few cases 2, in rare cases 3, and in
one case for the entire survey ares, 5. Although thié is partially due
to the fact that there are fewer centers in the Group offering the service
and naturally less ehance of a larger number of the service in a center,
it is.indicative of the fact that the service has entered a Group for the
first time, while in the next Group its maximum number increases refealing
the establishment of the service within the hierarchy.

To be more specific, the services found in each of the 5 Groups of the
hierarchy were placed in one of 3 classes depending on the percentage of
centers in the Group offering ihe service.

a. Class I; Major Selected Service: To be included in this class
75% = 100% of the centers within the Group had to offer
the service.

be Class 2; Common Variable Selected Service; 25% to 74% of
the centers in a Group offer the service.

¢. Class 3; Uncommon Variable Selected Service; under 264 of

the centers in a Group offer the service.
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This method was used to make the hierarchy more meaningful by listing

in the Major Selected Services, those services which best depict

the particular Group. 4 stﬁdy was made at the seme time to determine the
changes in class from one Group to the next.

The findings { Table VIII ) indicate that each Group in the Electrical
Power Data Hierarchy has a number of typical services whicﬁ one would expeet
to find in all central places within the Group. These typical gservices
have bgen classaé»as'" Major Selected Serviceé“. The number of services
in this class increases in number as one moves upward through the Groups -
from A to E, Except for the General Store in Group D, all major services
found within the ﬂajor Selected Services of the preceeding Group. ‘The
inerease in specialization of services as illustrated in the Major
Selected Services is evidence of the existance in reality of a Central
Place Hierarchy.

As one advances through the hierarchy from Group to Group additiomal
gervices are added to each class. For examﬁle in Group B, class 1 has
added to it all services found in the *Common Variable Selected Services"
of Group Ae The geheral rule is for the additional services found within
a class of a new Group to come from the lower percentage class in the
preceding;sroup. ‘There are a few services such as telephone exchange
of Group A, food locker, hospitsl, Jjewellery and newspaper of Group C
whiéh moved up two classes from Class 3 to Class I from the preceding

Groupe




Table VIII (a)

" ‘Major and Variable:Sélecte& Séfvicég

‘In Each Group

- GROUP A

Major Selected Services Common Variable Selected Uncommon Variable

Services
Class I ) Class 2
Poat Office Garage
General Store High School
Grain Elevator I Implement
Elementary School Restaurant

Selected Services

Class 3

Service 3tation
Telephone Exchang
Hardware :
Grocery Store
Aunto Dealer
Blacksmith
Billiard Room
Lumberyard

Fuel dealer

Road Contractor
Auto Repair

Meat
Confectionery
Repair

Carpenter
BElectrical Contractor
Plumber

Radio and T.V.
Appliances

Peed Service
Hotel

Bakery _
Household Furnishings
Bank

1, Elementary schools have been included in Class I although only 78% of the
centers contain elementary schools, This low percentage is due to the Man-
itoba government's policy of encouraging consolidation of rural schools.




Class 1

s2Post Office

S General Store

S Grain Elevator

S Elementary School.
S Garage

csﬂigh School

€ Implement

C Restaurant
u#Telephone EBxchange
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Pable VIII (b)
Group B
Class 2

u Service Station
u ‘Hardware
u Grocery
u Auto Dealer
u Blacksmith
u Billiard Roon
u Lumberyard
u Fuel dealer
u Road Contractor
u Prucking
u Meat
u Hotel
u_Bank
SDrug Store
Food Locker

Class 3

S Aunto Repair

S Confectionery

S Repair

S Carpenter

S Electrical Contractor

S Plumber

S5 Radio and T.Ve

S Appliances

S Bakery.

S Household Furnishings
Hospital
Roofing and Sheet Metal
Building Contractor
Shoe Hepair
Printing and Publishing
Motel '
Women's Wear
Jewellery

" - Family Clothing

Bowling

Shoe Store
Creamery
Mortician
Men's Wear
Seed Cleaning
Flourmill
Heating & Tinsmith
Millinery
Newapaper
Sporting Goods
Florist

2, The S in front of a sgervice indicaﬁes that service was in the same
class in the previous Group. '

3¢ The C in front of a service indicates in the previous Group that
gservice was classed as a ™ Common Variable Selected Service ".

4, The u in front of a service indicates in the previous Group that
service was classed as an " Uncommon Variable Selected Service ™.

5. No letter indicates the service appears for the first time in a Group.




Class 1

Post Office
General Store
Grain Elevator
Elementary School
Garage

High School
Implement
Restaurant

- ¥elgphone Hxchange
Hardware '
Grocery

Auto dealer
Billiard Room
Lumberyard
Trucking

Meat

Hotel

Bank

Drug Store
Food Locker
Hospital

u Jewellry

u Newspaper

#QQQQOQQOQOQ;&(DU)U’U’MMMW'
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Pable VIII (c¢)
Group €
Class 2

Service Station
Blacksmith

Fuel Dealer

Road Contractor

Auto Repair
Electrical Contractor
Plumber '
Radio and 7, V,
Appliances

Bakery

Household Furnishings
Building Contractor
Shoe Repair

Women's Wear

Family Clothing
Bowling

Shoe Store

Creamery

Mortician

Men's wear

Seed Cleaning
Heating and Tinsmith
DPry Cleaning
‘Photography
Children's Wear
Dry Goods

(CRORGRROGRGE R GHG]

plass S

Confectionery

Repair

Carpenter

Peed Service

Roofing and Sheet Metal
Motel '
Flourmill

Millinery

Sporting Goods

General Merchandise
Hatchery

Tires

Egg grading

Variety

Woodworking

Children's shoes

Dairy and Poultry
Paints

Stationery

Poultry Packing
Equipment Rental
Excavation Contractor
Painting and Decorating
&reenhouse

Upholstery

Gift Shop
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TPable VIII (&)

*Group D6
'Class X Class -4 Class %
S Post Office ¢ Blacksmith : u Variety Store
General Store?’ ¢ Puel Dealer u Woodworking

S Grain Elevator ¢ Electrical contractor u Bxcavation contractor
5 Elementary-Scheol € Plumber ‘ u Painting and Decorating
S Garage ¢ Radio and P, V, u Auto Parts
S High School ¢ Appliances w Taxi
S Implements C Bakery
S Restaurant ¢ Household Purnishings
S Telephone Exchange € Building contractor
S Hardware € Shoe Repair
S Grocery Store @ Women's wear
S Auto dealer C Family Clothimpg
S Billiard Room € Bowling
S Lumberyard C Shoe Store
S Trucking ‘C Creamery
S Meat ¢ Mortician
S Hotel € Men's Wear
S Bank ¢ Heating and Tinsmith
S Drug store ¢ Dry €Cleaning
S PFood locker : € Photography
S Hospital € Dry Goods
S Jewellery u RBoofing and Sheet Metal
S Newspaper . u Motel
C Service Station u Tires

_Sroup B 8

: 6« Group D includes only the " Major Selected Services ™, where both
centers in the Group offered the service. The percentage division is meaning=-
less for this Group.

7. The General Store is unique in that it is the first and only major
service to fall from the Major Service Class once it was placed in tha class.

8+ Group E has not been included in the table as Table VII contains the
complete listing of all the services.
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The Electrical Power Data Hierarchy has been proven to be a firm
base upon which a @entral Place Hierarchy can be formed. Statistical
}evidence through graphs ( Figures I0 and II ) reveals that a hierarchy
does indeed exist in realit& i? electrical data is used as the measure

of centrality of a central place. Marther substahtiating evidence of
the @§§%§E@95 of the hierarchy have been illustrated through & study of
selected services for all the Groups in the hierarchy. In conclusion
the entire hierarchy has been made nore meaningful by determining what
h#s been referred to as " Major Selected Services * t0 demonstrate

how each @roup differs from its preceeding Group.




Chapter 5
Population and Space Relationships as applied to the Electrical
Power Data Hierarchy

Two final areas of investigation are studied in this chapter as
further checks on the validity of the Blectrical Powef Data Hierarchy.
The first investigation is to astudy the relationship between urban
commerciai electric meters and population, and kﬁhr. consqmption and populat—
ion for the survey ﬁrea. The correlations found to exist are compared to
a similar'correlation gtudy of He &, Stafford.l The second study is con-
cerned with applying P, J. Clarke's and F. C. Evana' 2 formula of det=-

ermining randomness, o each group in the Electrical Power Data Hierarchy.

A Population Belationshig

"Phat a positive relationship exists between functions performed
and population size is generally assul?ed.“5 The méthod of determining
this relationship for thé survey area was by calculating the coefficient
of correlation. ¢ The urban commerciai meters and the kwhr. consumption
of a center were each used as the method of measuring the,ﬁﬁggﬁfinﬁﬁéﬁ

a center. Two separate methods of measuring the population of & center

1. H, A, Stafford, "The Functional Bases of Small Towns," Economic
Geography, 39 (1963) pp 165~175, -
Dr. Stafford has calculated the coefficlenx of correlation between functions
and population for southern Illinois, Berry and Garrison's Snohomish County
in Washington, King's comparative study of the Canterbury Provincial Dis~-
trict of New Zealand, and Thomas' study of the functional bases for small
Iowa towns.

2. P, J, Clarke and P. C. Evansg, "Distance to the Nearest Neighbour
as a measure of Spatial Relationship in Population, Ecology,35 (1954) pp 445-463

3. H, A. Stafford, op.cit., p 168

4, The method of calculating the coefficient of correlation is foumnd in
Appendix B,
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were also used. The ﬁnin method was to use D. B. S, reporis to determine
1961 population figures. This peasure of population did not provide
population size for many small waineerporated centers, and despite the
supplementary use of Dun and Bradstreet fof,population figures, 33 centers
in the survey area were without a population figure. ( Table III) Con=-
sequently population figures ({ mable III ) of 25 and 50 persons are est-
imated as no data was available, and for computer correlations a num-=
erical'value is necessary. The second method of measuring population
was by the Domestic Eleectric Meter35 recorded to a center. This figure
has the advantage of being available for the small centers, includes
not only the center itself but also the hinterland sround the center,
and represents'the mumber of femily units in the center rather than the
nnmber of people, which is possibly & better measure of the population
necessary to support specific functions.

The Product Moment Correlation Coefficient for He A. Stafford's®
‘Illin015‘study between popuiation gize énd mmber of functional est-
ablishments7 waé found to beb(r) = ,929, Similarily high correlations

_ : , 8
were found to exist for the other survey areas studied by H. A. Stafford.

5. The Domestic Electric Meters of a center measure the number of
homes, apartments and trailers where energy used for commercial uses does
not include 250 watts recorded to a center. For more detail see Chapter Il.

6. H. A-. Stafford’ OEO citl’ p 169

7. Fanctional establishments s defined by H. A. Stafford measured
the number of establishments from which servieces were offered, (ie) if an
establishment offered a combined food store and service station it was classed
as only one establishments - o

8., He A, Staf:ford, OEocitQQ PP 165 - 17
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The correlation coefficient between urban commercial meters and pop-
ulation size in Southwest Manitoba was found to be (r) = 958, while the
coefficient of r for kwhr. consumption and population for Scouthwest Manitoba
was (r) = .947. The similarity in high eorrelations indicates that & close
relationship exists between bopulation'and functions of a center,regardless
of the method used ﬁo measure the functions of a center whether it be by’
field work or using eleetrical power data.

The Product Moment Correlation Coefficient between Domestic Meters,
as a measure of population, and both.kwhr. consumption and urban 6ommercial
meters were calculated. The coefficient {r) for kwhr. consumption and
domestic meters for Sbuthwest Manitoba was (r) = .938 while coefficient
(2) for urban commercial meters and domestic meters in the séme area
was (r) = +976. These correlations were found to be very similar to
coefficients between population and electrical power data, and population
and functions in both the survey area and in He A Stafford;a ° atudy areée
This appears to indicate not oﬁly the validity of electrical power data
as a means of measuring the functions of a center or its centrality, but
domestic meters can serve as a relatively reliable measure of population -
gsize of a center.

To be more'meaningful the range of population size found to exist
within each group of the Electrical Power Data Hierarchy and the average
size of each group was found" {Pable IX)., & similar comparison was made

{Table X ) for the Domestic Meters for each groupe

9. Ibid, pp 166 - 175
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Pable IX
Population Size of the Electrical Power

Data Hierarchy

Group Population Range Average Population
A 5 - 289 78.8
B | 171 - 779 - 38347
e 529 -~ 2211 1137
D 2708 - 3197 : 2952.5
E 28166 : 28166
Table X

Domestic Meter in the Electrical Power Data Hierarchy

Average Number of

Group , Domestic Meter Range - Domestic Meters
A 3 - 95 26,3
B 59 - 296 133.5
¢ 174 - 680 400.2

D | g 958 - 1015 986.5

E 7656 7656

B. Space Relationship of the Groups

P, J. Clarke and F.'G.‘Evahs‘ lQ measurement of distribution is used

to test the validity of the results of the Electrical Power Data Groups.

10. P. J. Clarke and F, C. Evans, op. cit., pp 445 = 453
For more detailed information on how tﬁis’%hfﬁﬁ&’is applicable to South-

west Manitoba see Chapter III, sub section €



(]

It is assumed that the type of pattern emerging for each group should
approach the "regular™ pattern which would occur iﬁ a perfect central
place pattern. If the pattern emerging for each group shows no signs
of regularity then the Electrical Power Data Hierarchy would be invalid.

11
The form;a’ applied as the measure isj

R = r i
1 %

wheres

r A& = the means of the straight line distance to the
nearest neighbour, dealing only with members of
that particular groupe.

A = the area of the survey

N = +the number of central places in the group
The equation was applied to the 96 members of Group A giwing the

following results:

Bl indicates the degree to which the centers in Group A depart
from the random distribution. An By of 1.3 indicates a pattern that is
more regular than random. A visual impression (Figure 12) reflects the

emergence of a pattern in Group 4.

11. Ibid,ppéd5 - 453
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Group B gave the following value for Ry =

Blﬂ

3.6 (
1‘7 53) -5
1166

Phe results although not as high as Group A are still greatér than
a random distribution which appears when H; = 1. The results reflect
a more regular than random distribution. The distribution of the centers
in Group A are illustrated in Figure 13.
Group € results were:

By

6.1
5 __1_5_3)m -+
1161
B} = 1.39

The results from Group € gave the highest value for R} reflecting
the greatest' tendency towards a regular pattern, This has been em~
pirically demonstrated in Figure 1l4.

"The calculations were not done for Groups D and E as Group D only
has 2 centers while Group E cdntains only Brandon. - Phe distribution
of these 3 centers appears in Figure l4.

The patterns of distribution that emerged in Groups &, B and C

.where Rl equaled 1.3, 1.21 and 1.39 are all indicative of a distribution

which is more regular than random. It is worth nobking that the By
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value for all the central plaées in Southwest Maﬁitoba is 1.4 4 value
greater than 1 indicateé the distribution is neither agglomerated or
random but is more regular. If the theoretical(distribﬁtion emerged
where each center had 6 equal distance neighbours the value for Rl would
be 2.1491., Southwest Manitoba is not a perfectly uniform plain and
transportation patterns have caﬁsed a linear srrangement of setilement
patterns. The faect that th§ values of Ry for each of the three groups
cofresponds closely to the value for the entire survey area would appear
to indicate that the cénters_in each of the Electrical Power Data Hier-
a:chy groups are relatively equally‘spacedlin Southwest Manitoba.

The population and distribution of centers in the survey area
appear %0 support the Central Place Hierarchy formed on the bases of
Electrical Power Data. The Electfical Power Data'Hierafchy was determined .
on the bases of urban commercial meters in a center and the kwhr.
consumption of the center with its hinterland. The high correlation
found to exist betﬁean kwhr. consumption and'population,plup urban
commercial meters and population,reveals a élose relatienship bRdween
electrical power data and population. The fact that He. A. Stafford 1z
found similarily high correlations bétween functions of a center and.
population further substantiates the Electrical Power Data Hierarchy as
a measure of the centrality or functions of a center. When the distribution
of the centers in Groups 4, B, and C were measured for randomness it
was found the spatial distribution of the members within each group

corresponded to the pattern for the area as a whole. The distribution

12, Ibid, pp 445 -~ 453
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in all cases was that of a pattern more regular than random approachihg
the perfectly regular pattern that would emerge if the theoretical

Central Place Hierarchy existed.
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Conclusion

The main conclusions drawn from this study follow from its objective
and relate to; (1) urban commercial meters of.a centér as a measure of
its functional attributes (2) lwhr. consumption as a measure of centrality
{3) the signifigance of the Electrical Pdwer Data Hierarchy when applied
to Southwest Manitoba (4) domestic meters as a neasure of & center's pop-
ulation for central Place. Studies.

A, Urban commercial meters of a ecenter as a measure of its

funetional attributes

The urban commercial meters recorded to a center were found to be
a very reliable measure of its functions. The rélative eage of determingng
the number of services offered by é center through total urban commercial
meters, indicated this method is a wvalid contribution to central place
studies. However, when assesaing the value of uiban eommarcial meters
as a measure of centrality, one is really assessing the functional index
of centrality.

. The major limitations of the functionel index are in measuring the
hinterland and size of economic activities within the center, both being
important in considering centrality. The urban commercial meters of
a centér serve as a measure of the services within the center and do
not measure the size of the hinterland. A corner store and a supermarket,
although their economic importamee differs greatly, will each be re-
vpresented by 1 urban commercial meter. These limitations have been a

problem in the functional measure of centrality.
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There exists a unigue limitation creﬁted by urbén commercial meters
as a measure of the functions of a center. Information as te the total
mumber of ﬁrban commercial meters in a center is readiiy available, how=
ever, there is no indication as to what these commercial services are,
This limits use of the urban commercial meters to praliminary.wbrk of
determining the hiefarchy as a base for ﬁurtﬁer_investigation.

The method of detefmining the mugber of functions.in a center
by its urban.commercial meters has defihite advantages. (1) Information
is readily available in D. B. S. reports on the number of urban commercisl
meters in each center in Canada. (2] The mumber of urban commercial
nmeters as recorded bj Msnitoba Hydrp ia available for small centers and
is an extremely reliable meaéure of the functions of the centers. (3)

The data is ﬁublished yearl& reflecﬁing changes in the number of services
foared by a cenker. The above‘gontributions'are worth consideration in
a central place studye ‘

B. Kwhr, Consumption as & Measure of Centrality

The kwhr. consumptioﬁ of a center for & year can serve as a
measure of centrality. When}kwhi. consumption is considered in respect to
the nine requirements found necessary of an index of centrality (Chapker 1)
for the Prairies, the following results;
- {1) Kwhr. consumption is a measure of the tertiary services of
a center,as generally tertiary services require electricity.
&he»toﬁal consumption of electricity of a center will reflect

tertiary activities. The kwhr. consumption of a center can




79

be broken down into_domestic,'commercial, industrial and farm
electrical power used. The commercial kwhr. electrical power
used woguld correspond closely to tertiary activities.

(2) Kwhr. consumption reflects the population of a center. This
is especially true in smaller centers where residential power
users contribute greatly to the total congumption. The close
correlation { Chapter V) found betweeﬁ kwhrs. consumption and
population in the éu;vey area supports the value of the index.

(3) Xwhr. consumption reduces éll the'diverse elements of the center
to the common denominator kwhr.

(4) The variation in economic impprfance when considering one type

- of sgrviee is reflected to a certain degree in kwhr. consumption.
‘i{g; & - - supermerket would consume more kwhr. per year than a
corner store.

(8) Infnrmation on kﬁhrs. consumed by a center is available for
1érge and small canters. ' Of the 196 centers studied in the two
survey areas, kwhr. consumption data was available for 189 centers.
The other 7 centers although listed on'.a road map had no
elevator, post office nor a Dun and Bradstreet report on any
services,

{6) The kwﬁr. consumption for a center includes a category referred
to as farm or rural users. The farmers in 1961 had freedom
to select where they would pay their hydro bdll and have their
kwhr. consumption'recorded. Assuming the farmer selects the

center he'££§§u53$$ the most, this category can serve as &
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measure of the hinterland of a center.

(7) Although there is no supporting evidencesin thé opinion of the
suthor, kwhr.-eonsmmption on the Prairies is not affected to
any appreciable amount by social or religious factors as far
as this study is concerned.

‘(8) The data is readily available through reports published both
monthly and yearly by the'Manitéba Hydro. This allows con-
siderable freedom in selection of a survey area to carry out
aiﬁentral Place Study;

{9) The final requirement implies a central place grouping should

emerge if the data is applied to a survey area.
A discussion on this point will be considered later.

The including of domestic,,commercial; industrial and rural kwhr.
consumption for & center in one figure created the major problem. The
data can be broken down into the four catefoiées but with great difficulty.
Por this particular study the total kwhr. consumed by the 4 classifications
combined was used in determining the hierarchy, however in certain areas
heavy industrial users of electricity might deem it necessary to remove
industrial consumtpion from the total figure.

c, The signxflcance of the Electrical Power Data when applied to

Southweat Manitoba,

Two accapted statistical techniques to determine if a grouping would
oceur in the Electrical Power Data Hierarchy in Southwest Manitoba gave
positive results. Phe first method'gf ranking the number of urban commercial

meters on & graph resulted in 5 groups emerging. The second method i -
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3

used a seatter éiaggam in"Whieﬁ§nrban: commercial meters for a center were
Vplottgd an its kwhi. consumption for 1961l. The results gave 5 groups.
Thelimpoftanx factor however was that both methods hot only gave the 5
groups but éach of'yhb 147 centers in the survey area fell into the same
group regar&less of which of‘thevtﬁo methods of determining the hierarchy
- WBB, used.

The'seiected servicéé fbunﬂ to exist in each of the five groups
substantiated the validity of the hierarchy. The higher order groups were
found to offer.not only those services found ip fhe lower groups but alse

~additional and more specialized services, It was also found that the
percentage of centers in a group offering a selected service increased
with ths'order of groups. Results such as these are expected of a Central
Place Hierarchy.

- The spatial ielationship found to exist among the centers of each.
group were favourable to thé study. .Realizing the survey area is not the
perfect uniform plain one cdhnot expect the perfect distribution of centers
to'emgrge. The diétribution of the centers of each group was found to be
éimilar to the distribution of all the centers ofzthe survey area.

D, Domestic Meters as a Measure of & centers population for Central

Place Studies

Electrical power data was found to offer further contributions to
a Central Place Study. The relationship existing between centrality .and
. population has been found to vary from area to area. A possible reason for

the variation is due to varying family sizes. Preliminary investigation
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between domestic meters or family units recorded to a center and the
cant;ality of a center as determined by Urban&@ommsrcial Meters and kwhr.
consumption inﬁicate'possibilities of a new measure of population for
Central Place Studies. The t6t51 dbmestic meters for a center are more
accessible than populations of centers. Another consideration is possibly
a closer relationship between additional family units‘and new services than
between an increase in population and new services.

Phe Electrical Power Data is worthy of consideration as a measure of
centrality. If this study has indicated that'a valid hierarchy can be det—

ermined through use of Electrical Power Data it has achieved its purpose.
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APPENDIX A
CORRELATION AND REGRESSION ANALYSES

The Product Moment Correlatien Coefficient (r) is ™ an indeX eees
that reflects the degree to which changes in direction (4 or -~ ) and

magnitude in one set of data are associated with comparable changes in the

other set.™ I
" The possible values of this coefficient lie between«+I and
~1, the former indicating that the two sets of data vary
in the same direction and by the same amount on all ocassions,
while the later indicates that although the amount of variation
is always the same the direction of that variation is al-
ways opposite.” & o

The nearer (r) approaches +I or - I, the closer the correlation. The

formila used to £ind the coeffieient {r) is ;°

i

A .5
\j‘g;zal'.izs*k

WHERE -
1= L - X
" Phis correlation coefficient (r) may more conveniently be
expressed as a coefficlient of determination ‘(ral.‘ This

expresses, as a percentage, the proportion of the variance
in one set of data that is "determined™ by the other set.™ %

The Student's Pest was applied to f£ind the significance of (r).

The formuila used is ;5

I, S. Gregory, Statistical Methods and the Geographers, London, I963 p.I67
2, Inid, pp 169 - I70 .
3. Go W, -Sne&iecor, 'Statristieal Methods, lowa, 1966, pp 167 - 168

4. J. Anderson, Change in a Central Place: Trade Centres and Rural Service

in Central Alberta, unpublished M,A. thesis, University of Alberta, Edmonton, p I90

6. Go W, Snedecor, op. cit. p I4I
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The value found for (%) is related with the "Degrees of Freedom™ to "The
Distribution of (%) Table? 6 mis giveé the percent probabiltjr that (r)
could have oecured by chance. The vdegrees of freedom are two less than
the number of oecurences éf the 'sample area calculated by n‘- £ where no
equale the number of occﬁrencea.

The " regression line 7 is calcuiated after the correlation co-
efficient is d.etermined.b This provides on a graph a line representing the
relétionship between the two seta of data. The regression line is calculated
by using t‘he following formulas:

Determine the meanst

1 = 2 y
v
R
N .
Find the gradient of the regression line through the means:
b:3x y
za» R
Pranspose the gradient onto the data graph where Y ia an estimation

A

Y:.bfla

84, 2pid% p 46
7. S. Gregory, op. cit. p 185
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Locating the regression line from the formila

Y= (5 -biE) + bz
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. APPEHHXIS
Computer Program for Correlatiem and Regression Line

7IﬁHNQIQQ X{200, ?O),X%AP(]“)ycllﬁ),V(]”L),R(éO)y%(lO),D(lO),T(lO)

D

) fn{TL(‘,D)
5 FORMAT('11'//)
HEITE(6,4)

4 FORMAT(' TOWN COGDE POWER TOTAL SERVICES RANGE OF SERVICES
1 POPYLATION DOMESTIC COMMERCIAL URBAN COMMERCIAL PO
2HER %) '

DO 2 1=1,200
READ(5,3 )L, (X{1,d)4,d=1,M)
3 FORMATUIR,FO.3,2F4.0, F&. 0y 3F5.0,F4.0)
IF(LYI12,13,12
12 WL'TL(ﬁ AL, {X{I,J),4=1,%) : - S
9 FORMAT(SHOTOWN/(I74F14.23,F11.0,F18.0,F20, CyFl2.0,F13.0,F17.0,F14.0
i)
2 XUT49)=X{T1,5)+X(1,6)
3 N=T-1
M=My]
HWRITE{56,5)
D10 I=1.M
XBAR(I)=0.0
S(i1=0.
00 11 J 1,
X?‘D(I)=X?A”(I3+XII Iy
IT S{I)=S{1)+X{J,1 )%
¥BAR {{):XD—\{I)/N
1O SUIN=SORTIS{I)/N=-XBAR{[)}%%xD)
WRITELG,6 ) {XBAR{J) 4 J=1,4)
& FORMAT{OHOMEANS/(BF15,2Y)
%R’TE(6,7)(§(J}yJ—1pﬁ)
7 FORMATI20HOSTANDARD DEVIATIONS/{8F15.2))
WRTTE(6,5) A -
DO 15 T=1,M ‘ : )
00 lr J=14N
X{J, )~Y(Jy1)—YGAD(I)
npe 16 I=1,M
D017 J=1,M
Vili=0.0
2031=0.0
2041=0.0
NG 14 K=1,N
VIII=VIIY+X LK, T 5X (K, J)
h(J)~Q(J)+Y(K 1) ”Z
14 D) =D{IY+X K, J) %
17 T(J)=V(J}/SQ9T(B(J) D0dyy
146 W:DITF(()y \)IV(T(J);J }.9")
A TWPR‘T(4”OPWMIB/(IOF1? 5))
CALL EXIT. '
L D

st
Ut




. 90 ) :
PAP(IC){S(IO)QV(lc)yR(Q)yS(lO),P(lO)yT(IO)v.

DIt

Ul

(B8]

N

13

32

37
3Q

26

21

7C

72
71

TREAD(S

WPTTE(8,5)
FORMAT(Y1/

IENSTION X (220,100,
17(2700,2)1,5T0(02),U(1 ),Y{121),“1(200)
. M=8 :

/)

ne 2 1=1,200

+ 2L,

TE(LY12,13,
WRITE(A,2)L
FORM

yRY=X{1,
Y{l,2¥=X(1,
N=T-1

M=M+1
WRTTEL&,5)
J=N

T(SHRTOWNISG/{(F21. 39f11.y

XL dY s =T By
FORMAT(I2,F9,.3,2F4.0,F6.

O.y BFSO{\’ i, 0)
12

s (X{Iyd),J=1,M)

SY4N(I46)#X(1,8)
5)1+X{1,46)

ne Binlil’M;WW,w,“,ﬂ.__u

T{I)1=0.0

S(Iy=10000,
Dﬂ 31 L=1,J
FITLTY-Y (L

o~

e 10 'A}
Te(XtL, 113
TFOX{L,1)-S
S{T)=x{t,1)
CONTIMUE
‘q(’Sy[‘Fl)D

21))32,37,37

T(I)—X(L,I) 7 _

1,31,39
(I))%A 31,31

FORMAT(2AL, 211y 77
M=0
De ose I=1,4 :
TFEY(T, 113.,0 RIS T2)1.ED.0.01G0 Y0 50
N=hM+1
7{My1¥=X(1,11)
7N, qv-\’(I 12y
C COMTINUE
TF(MN=-2)53,53,52
o7 I=1,2
YRAP(IY=0.0
STR(I)=0.0
Vii)=0.0
D{T1)=0.L0
R{I)=0,0
R{1)=2.0
U(TY¥=0.0
DN 71 I=1,.2
ne 72 L=1,N e
YRAR(TI=XBA2{1)+7Z1{L,1)
XRAP{[)=XRAR(T)}/N '
n 73 I=1,2
N0 73 L=1,N :
Z(LvI)—Z(LgI)"XB"‘R(I)
N T4 121N R .
V1) =V{IY+Z20T,1)5201,2).
VI2)=V{2)+7 8141 )%%?
PLLY=R{L)+Z2(T1,2)%%2

A

F18.04F20.04F12.0,F13.0,F17.0,F14.0



OO D

ﬁﬂwmgfmemmmmm

P(?)-V(w)/SWﬁT(V(7)“7{1);’”“
WRITE[fH45)
WEITE(A,51)R(2)
51 FORMAT(Y PRINDUCT MOMENT CORRELATION COEFFICIENT = '4F7.4//)
B(a)=Y(1)/V(2)
R(3)=X2AP(2)-R(4)#XBAR(1)
TF{R(4))56,57,57
56 WPITF(A,53Y(R(11,1=3,4)

58 FORMAT{Y REGRESSION EQUATICN IS Y = V',F8.2,F8.24" XV//)
G0 TR 80 :
57 WRITE(&,59)(R(1),1=3,4)
59 FORMS REGRESSION EQUATI(N IS Y = ', F2e207 +VL,FR,2, Y X'/))

HG CONTINUE ' '

) UL = (RE1) = (VL) %62/V(2))) /IN=2)
WRITE(A,62)U(1)

62 FORMAT(Y MEAN SQUARE DEVIATICN FROM REGRESSION = *,F12.4//)
U(2)=SarT(U(1)) : '
WRITE{6,623U(2)

53 FOARMAT(' STANDARD DFEVIATION FROM REGRESSICN = ', F10,4//)
A
1.3

<

N-2

ITE(A,64)N

A4 FORMATL ' DEGREES OF FREENOM = 1, 16/7)
BL1L)=1H{1)/V(2)

WETTE(6,65)R(1)

55 FORMAT(Y VARTANCE OF DISTRIRUTION = 1,510.4/7/)
q(z):(\fo/V(7)3/(5@RT(U(1)/V(2>>3
WRITE(&,66)8(2)

56 FORMAT(Y T VALUFE = ',F10.4//)

© 00 0002 9 20 &9 00 68 03 DH OO SO0 C SO0 D O3S O IO P00 RSI SO IO OT OIS HODOS O IS O NN O

SURPRENGRAM TO PLOT SCATTER OCTIAGRAM
FOLLOWING TERMINATION CARD FOR DATA DECK
COLUMN ONE sk _
COoLUEN TED {2LANK) :
COLUMN THREE {(HORTZONTAL AXIS — COLUMN QOF X ARRAY)
COLIMN FCUR (VERTICAL AXIS — COLUMN OF X ARRAY)
DO 47 . N=1,41
47 YMI=S{TIY#IN-1)({T(I1)=-S(T1)1/40.0
DRRH N=1,4 '
o4l Y:].,[‘!'].
MICII=Y(I)} /1004 (4~N)
48 V(I’“Y(T)~1” Nk {4-N)xM1{T)
IF(N-1)49,54,49
B4 WRITEAA,61Y MDY, I=141)
a1 FCO”“T('I’,!7 4013)
GO T 55
4G WRITELA, ?°)1‘l( Yy $ 1)
55 COMTINNE
WRITF(A,35)
35 EORMAT(V

Qﬁﬂaﬁ%ﬂEQOOOGOCOQGDQOGQt‘@ﬁe@96.00&06690037000000099

. . - i
RN O DY G SOOI O O DD 0D AN DI D O OOR D H S TOHN SO0 HDT OO0 DS PDI OO0V C VOO PO

Ny -

U‘o@lQG 1‘,
D40 L=1y)
ML) =-1 » |
IFIXTL, 1) e EQaDe Qe X{L,I2V.F0.0.0)G0 TO 4O
10 = (XL 120501201/ (T(12)~S112))%120.0
40 CONTINUE

0N 42 L=1,121

e 45 T=1,121




VT )Y=RLANK
1=121-L
Ne 42 K=1,4
TE(MIIK)=T1143, Ah,A%’
4 “-(X(\.Il)—S(Il))/(T(Il)—S(Il))“l?O.O+1 0
Y(NY=DNT
43 CONTINUE i o '
NI=TUI2)=(L-1)%((T(12)~S(12))/120.0)
42 WETTE (6,46 )M (Y IN) 4 N=1,121) 4N
46 FOOMAT(TA,'." 412181, ,14)
w?ITFté,SS) : '
nr A7 N=1,41
57 Y(*)—S(Il)+( —1)*(T(Il)—8(11;)/4u.
NN 6% N=1,4%
NN AR T=1,4%1
MI(T)Y=Y(I)/10.0%%{4—-N)
L8 V{I)=Y{I) =10, 0% (4-N)EMLILT ).
6% WRITE(6,38) (ML{1),1=1,41)
3& FORMAT(IR,4073) 7
M= , ‘ ' '
nn o1 I=1,%
XPEAR(I)=D,.0
S{I)=0,0
N1 J=1,N
XPAR(TI=XBAR{IY+X{J,1)
11 S{I)=S{I +X{J T )%x%2
XEAR(TVI=XRAR(I)/NT
10 SEI)=SaORT{S{TI)/N-XBAR(T)}*x%2)
NE 15 T=1,M
DO LB i Ry S A
15 ¥{J,13=X{J,I1=XRAR(I)
DO 16 I=1,M
neo17 JA:l'YM‘

P
(9

V{J)=2,.0
N{J¥I=n,0
BT 2 AT

NG 14 K=1,N
V)= VIS +X (K, 1YY (K, )
BLIY=RI)#X (K, 1) %%2

14 D(JI=0(J)+XT K, )k |

17 T(JI)=V(J)/SORTLRLII%D(I))

16 WRITE(A,R) T (TUJY =1, 7777

8 FORMATILHOROWIZ/(10F12.5))
5% CALL EXIT
. END
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APPENDIX €
THE MEASUREMENT OF DISPERSED PATTERN OF SETTLEMENT
Distance to the nearest neighbour for each of the I47 central places as

measured on Figure 7 { 1/6 ) = 1)

0.6 1.4 1.7 2.0 2.2 2.5 3.0
0.6 I.4 1.7 2.0 2.2 2.5 340
0.8 T.4 I.7 2.0 2.2 2.5 3.0
0.8 1.5 BT 2.0 2.2 2.5 3ol
0.8 1.5 1.7 | 2.0 2.2 2.5 3.2
0.8 1.5 1.7 2.0 2.2 2.5
1.0 . 1.6 1.7 2.0 2.2 2.5
1.0 1.5 1.7 2.0 2.2 2.5
1.0 1.6 1.7 2.0 2.2 2.6
1.0 1.5 1.8 2.0 2.3 2.6
1.0 1.6 1.8 . 2.0 2.3 2.5
1.0 1.5 1.8 2,0 2.3 2.5
I.I 1.5 1.8 2.0 2.4 2.6
I.I 1.6 1.8 2.0 2.4 2.5
LI 1.6 1.9 2.1 2.4 2.6
I.I 1.6 1,9 2.1 2% 2.6
1.3 1.6 1.9 2.1 2.4 2.7
I3 1.6 1.9 2.1 2.4 2.8
14 1.6 1.9 - ¢ 2.4 2.8
14 1.6 2.0 2.1 2.5 2.8
1.4 1.6 2.0 2.1 2.5 2.8
Id 1.6 2.0 2.1 2.5 3.0

L& 1.7 2.0 2.2 2.5 3.0
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1. The main source was Dun and Bradstres
Reference Books, July, 1961

2. The centers with a post office were o
Faderal Post Office in Winnipeg.

3. ‘In formation on grain elevators was o

;VDepartment of Industry and Commerce,

4. The data on Elementary schools and Hi

Zebtamed from the Department of Bducation for

‘of Manitoba,

5., The location of Hospitals was derived
itoba Provineial Exchange Telephone Directory.

‘6. The location of Teléphone Exchanges i
supplied by the Manitoba Telphone System.

B S

 FOOTNOTES 3

A, The centers have been arranged in orde
commerclal hydro meters.

B.eg? means Neepawa has 5 Grocery Stores
as indicated by e and £ , offer addit ional se
| same premisges. “Eoth grocery stores offer the
vice of meat. This is determined by finmding i
tanarea a and o €ar Neanswa are onnd.
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e 3. ‘In formation on grain elevaiors was ul
l - Department of Industry and Conmmerce,

l , 3 4. The data on Elementary schools and Hiy
| obtalned from the Department of Education for'
{ ‘ § of Manitoba,

Y A 1

| 5, The location of Hospitals was derived
. itoba Provineial Exchange Telephone Directory.

| .
j ‘6. The location of Telephone Exchanges 1
supleed by the Manitoba Telphone System.

OJ ) . L]
i _ ' FOOTNOTES; :

o o E Aes The centers have been arranged in orde
| | , commercxal hydro meters.

; ey
o b b . : Be § means Neepawa has & Grocery Stores

| [l 'as indicated by e and £ , offer additional se
- ' game premises. Both grocery stores offer ihe
: vice of meat. This is determined by finding i
{ (| S spaces e and f for Neepawa are founde

¢. v/ indicates the. presence of a service
'the exact number of that service offered is un

. D. The following syvbols apply to ngh Se
{ g : C is a collegiate

: s s e et e > +2R is a two room High Sehool
lR 4g-a cne»room High‘School




