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ABS 'i‘RACT
The cost of new communicationvéacilities fér rural Canada

depends upon where people live. This report summafizes and interprets the
results recently obtained by four university researchers on this subjecj:°
The. location of households throughout rural Canada is given through a set
of maps of typical cells and appropriate scale-up factors that permit .
generalization to the whole of rur;l Canada. The data could be considered
as an extension of present Statistics Canada information on populatién of.
settlements., The extensioﬁ is to small commUnigies définable only by the
fact that two or more households are close together. The coverage also
extends down to the single isolated household level. For example, the

interested reader can use the information to deduce the number of isolated

households.or the number of three-household communities in the rural portion- of

the province of Nova Scotia.

Rank-size curves are given for all portions of Rural

Canada and examples of the use of the data are given; first to cost the ground

segment for a direct broadcast satellite distribution system and secondly
to provide the distribution functions for the linear density of households

in the rural portion of each province.
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‘Chapter 1

INTRODUCTION

The four reports l_4 submitted by university professors wofking
under contraﬁts with the Depaftment'of Communications have proQided the
members of the Rural Communications Program with ﬁaps that shbw the -spatial
distribution of households throughout-rural Canada.. Although the immediate
requ;rement that is satisfied by these méps is the providihg of iﬁformation-
essential for costing various communication system alternatives, it is also

recognized that the results obtained. by the four contractors are unique and

may f£ind use among a much wider audience, comprising, for example, geographers,

. rural development agencies, Statistics Canada personnel and demographers.

Since the four contracts were completed in relative isolation, are valid
for.different regions of Canada énd involved differing methodologies, one

of the purposes of the present report.is to provide a unified, simplified
presentation of the results from the four reports. It is believed that the
detailed tréatment of small settlements; even-embracihg single - household
settlements, that is presented in this and the four.supporting reports is uniqﬁe'
and a substahtive contribution to the storehouse of knowledge on Canada's
demography. A summary of each of the four reports is provided.in.chapﬁer 2

followed by two chapters on:ﬁnification of the reports. Chapter 3 brings the

“results of the four reports together into a‘comprehenSive model. - Chapter 4-

provides a simplified 'version of this model_and"éhapter 5 concludés with a
presentation and discussion of the more interesting résultS*and of vaiibus
methods: of data presentétion. This chapter is concerned with various -
interpretations of the primary datakéﬁpplied'by the'contractor5'~(£he maps

showing household locations in typical cells and the scale-up factors) as

" secondary data (fot example linear household densities, dispersed vs settlement

percentages, satellite ground segment costing, étéf);



All four contractors were instructed to adopt the following

definition for rural Candda:s

"The definition of rural. Canada as employed by

Statistics Canada in the 1976 census with two

changes: 1) deletion of all people residing

in enumeration areas having a population

density less than oOne person per

square mile and ii) "addition of all people

residing in urban* Canada living in incorporated

settlements with population up to 2500 persons.

(Note: the asterisk denotes the 1976 census ,

definition of the wozxrd urban)."

Henceforth the term rural Canada in this report will mean the above

definition.

The four contractors were instructed to provide, for their

region (i) BC, ii) Prairie Provinces, 'iii) Ontario and Quebec or iv)

Atlantic Provinces):

l.

A separation of the rural portion into large tracts
having similar patterns of household distribution.
For example, a typical agricultural area will have
dispersed farm-homes. whereas a coastal area will
usually héve agglomerations of homes into: towns

or villages. Of course mapping of all of the

'household locations in the regions would be impossible

since there are some 1.7 million households in rural

Canada. Therefore, the contractors were expected to




use va;iogs data that each was alréady familiar with
(work activities of rural residents, provincial public-
ations, demographic data, agricultural information, .
1976 census data, etc.) along with the high level of
judgement and knowledge that each already possessed
(each had already authored reports or books of direct
relevance to the present work). The result of ﬁhis stage
of work was ﬁsually a-maé showing ﬁhe areal extent of.
each large tract having a similar distribution of
households., |

A small cell was then to be chosen to be typical of
each large. tract and'the<cont¥actor was reéuested:to‘
prqvide a very accurate map showing the location of
every household in that cell. Thus if the contractor
had chosen ten tracts, at this stage he would provide -
ten household,distribution maps. ‘Usually close
cooperation'was required between each contractor, DRCP
and Statistics Canada personnel to access the best ﬁaps

available - which usually turned out to be those that

were prepared by enumerators as they made their door-to-

door visits for the 1976 census. Alternatively, aerial
photographs, local government sources and Department of
the Environment maps were also used. Each contractor
used. the best available data in the mapping of the
household distribution in the typical cells in his

region.



3. Finallg, gach contractor was requested to supply a
scale~up technique to permit the generalization of
typical cell data to the corresponding regional
tract. Differing methods ranging from a simple
area scaling-to a matrix method (incorporating
household density and E.A. area) were used by the
contractors.

Statistics Canada could not provide data on the number of
households per EA until about half-way through the contractural period.
Since it is known that household density is well-correlated wifh population
density (for example, one of the contractors, Prof. Fairbairn( obtained a
rank~-difference correlation of 0.9866 for the Prairie rural E.A. data), it
waé decided that the numerical portion of each final report (the scale-up
portion) would be acceptable whether it‘dealt with population densities oxr
with household densities.

Additiqnal information that may be of interest to the reader of
this report include series G-76maps from Statistics Canada, that show the
location, shape and size of the approximately 40,000 enumeration areas in
Canada. Also, valuablg information is available in tﬁe'four demographic
studies = on rural Canada completed by various professors working undexr
contract £for the Rural Communications Program. These fqur compendia can
be regarded as giving a comprehensive overview of the various demographic
factors that affect communicétions in rural Canada, whereas'the present

report and four household distribution studies . are involved with

an in-depth determination of the location of the households in rural

Canada.

4
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Chapter 2

SUMMARIES OF REGIONAL REPORTS

2.1 British Columbia

Professor Denikel provided maps of the ten types of>typiCal cell
shown in Table 1. He also provided a 3' x 6' map of the province, colox-
coded to shéw the cell typé for each rural E.A. Hg then concluded that
redundancy existed in his ten cell tyﬁes and proceeded to show that four
basid types were adequate. fhese were:

i) Population density per enumeration area bétween 1 and 30

persons per squa;e.mile, which he designated "Development".

ii) Populatioh density greater than 30v and up to 300,‘which-

he designated:"Clﬁste&s"; L
-iii) Population density over 300 persons per square mile but
still designated as rural according to the 1976 Ceﬁéﬁs
definition, which he designa£ed as "Settlements".
‘iv) 21l incorporated settlerments hawing a population iess
, thaﬁ 2,500 that were'c0nsiaered as belonging to urban
enﬁmeratiOn areas (using the 1976 Census definitionUof
urban). Note that fhis is the second special group ﬁhat
Qas mentioned~in the Introduction asvbeing a group
recognized as having rural attributes in the Rural

. Communications Prégram.: Professor Denike designates this

group as "Urban Centers".




TYPICAL CELLS ~ BRITISH

TABLE 1

COLUMBIA

" Population Density

Cell Type Locatign
(av. over EJA.)
1, agtricultural, urban fringe Langley 616 persons/sq. mile
2, meandering road pattern
very low density Cariboo 1.14
3, Indian reserves Bella Coola 109*
4, subdivision, urban fringe Warfield ~s7000
5, rectangular road pattern 'j
agricultural, low density Peace River 3.45
6, rural community Valemount 570%
7, river valley Central Kootenay 2,07%*
8, isolated industrial
community Tahsis 532%
9, coastal community Tofino 551 *
10, urbanizing area with high
linear density 572%*

North Okanagan .

denotes those cells having large unsettled areas. Peak population
density in these cells is thus much higher than the average figures

given.




The - frequency ofoccﬁrrendecf.;he four basic cells and their
relation to the original.ten cells, are giveﬁ.in Table 2. The total
number of households covered by this table is 177,573, from 1,320 EA{s;A
An additional 38 E.A;'svare within the rural study area but were excluded

from consideration because of technical problems.

TABLE 2

BASIC CELLS - BRITISH COLUMBIA

Basic Cell | Significant Includes Frequency Total No.
Defining ; Cell Types |. of of
Criteria. Occurrence Households -
Development 1<p<30, ruralt 295,7 420 44,843
Clusters 30< p€300, rural* 3 497 - 63,088
Settlements 300<.P , rural¥ 1,6,9,10 286 47,358
Urban Centers | N< 2500, urban* 4,8 ' 117 22,284

* refers to the 1976 Census deflnltlon.\}j is poPulatlon density, persons
per square mile and N is population.

2,2 Alberta, Saskatchewan and Manitoba

Professor Fairb‘airn2 described the rural portion of the Prairie
Provinces using nine tybical_cells, the ﬁost.populated‘and largest in arsa
being that thch he calls "Typical Sectidps". 'A description of ths”typical*
cells is given in Table 3 along with area data that can be used to scale~up

cell information to the Prairie-wide level.. Scale-up data for the Prairie

town and.urban sprawl cells were lacking in the report but Professor Fair-

bairn supplied ancilliary data that could be used for scaling of the’

Prairie town cell, for. Alberta.



TABLE 3

TYPICAL CELLS - PRAIRIE PROVINCES

Afea

Name of Cell Description :

‘ for cell |for rural

study area

Prairie town . incorporated settlement - 0.54 sq.m -
Typical sections sectional farming 69 137,000 sqg. m
Pioneer . fringe vacént%-inhabited, edge of ecumend 625 56,960
Dryland farming “ ‘ verf low density 214.5 25,900
Mennonite colonies settlements only 133 - 1,045
Irrigation districts dense sectional farming 66 - 750
French longlot system | linear development on roadé 112 300
Indian reserves scattered, low Aensity A 134 : 54665
Urban sprawl urbanizing afea 23 -

It shoula bé noted that the selection of cell type for each E.A. was based
priﬁarily on actual distribution of households as determined from iarge scale
maps (enumerator maps) and aerial photographs and secondarily on the history
of Prairie settlement and land surveying. The initial concept for selecting
cells, based on a density sorting of the EA's followed $y a finer division
by agricultufal type, proved to be less acceptable than the method finally
adoptéd. ‘
The quality of the maps supplied by Professor Fairbairn was

excellent.




2.3 Ontario and Quebec

Since over 50% of rural Canadians. live in the provinces of

Ontario and Quebec, Dr. Lacasse's report 3, is of considerable importance

to the Rural Communications Program. Three of the five cell types he has

chosen occur in both Ontario and Quebec.> An abbreviated description of these
cells is given in Table 4 and the original report contains excellent'ﬁaps
showing household locations throughout eaéh of the five typical cells..

Dr. Lacasse has put considerable effort inté providing data that
can be used for accurately scaling-up the typical cell information. He
has adopted a matrix type of representation for the scale-up parameters and

provides a three by three matrix of data for each of the eight large tracts

" that he has defined with the five cell types. His scale-up parameters in

each matrix ére three ranges of household density and three rahges of area
per unit (he adopts the term unit to mean“a collection of EA's that can be
modeled by the typical cell). The scale-up technique describe§ in his
report is too simplistic when compared with the voluminous‘and uséful data
given in‘his métrices and a sc;le-up example to be givén in section 3.4
of this report will hopefully clarify this éubject. |

| . TABLE 4

TYPICAL CELLS - ONTARIO AND QUEBEC

_ o Location| Population
Name of Cell ‘ Description _ Ont | Que| - Density
) : (av. over cell)
village .= ‘ underbounded settlement X X 413.25
. township ﬁunicipality ' agriculturedsmall groupings x '_- 1 42.28
- dispersed rural non-agricultural,rough terrain| x x| .27.23
linear rural . linear development on roads, T X 23.23
- agricultural® :
semi-rural high density 4 ox | ox 162,07
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Dr. Lacasse has not provided a map of the rural tracts
corresponding to each type of cell but has supplied a listing of the
EA's belonging to each cell type. Notwithstanding this,.his report contains
an excellent critigue of his allocation of units to cell types by a test
that involves sampling his final list. .it is considered ﬁhat his methods
are very accurate and that they will provide the type of data that is needed

in the Rural Communications Program.

2.4 New Brunswick, Nova Scotia, Prince Edward Island and
Newfoundland

Professors MacLean and Weldon% have used a uniguely different
method for choosing the typicél cells that characterize the houséhold
distribution throughout the rural porfions of the Atlantic Provinces. Theif
method involves consideration of population density and economic activity
(farming, fishing, forestry and industry). After considéring examples. of
all combinations of these activities with three ranges of population dénsity,
removal éf ambiguities énd consideratioﬁ of road structure and household
distribution in the environs led to the adoption of a typical cell comprising
a central community having a'population in one of three ranges (50 - 250,

250 -~ 1000 and 1000 - 2500) and having one of the following characteristics:
1. an accessible by road coastal area without inland farming, 2. an
accessible by road coastal aréa with inland farming, 3.A an inland- area wifh
medium density (i.e. farming), 4. an. inland area with a low density, or 5.

an isolated coastal community. The areal extent of each typical cell was

determined by a set of somewhat complicéted, vet logical, rules for allocation

of surrounding area to each community. The above process resulted in the

identification of lS»different'types of -cells (all combinations of three

population ranges and five geographical situations).
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The final choice of typical cells is-gi&én in Table 5. The contractors

supplied thirteen maps of typical cells showing household locations and

' geographical limits of the cells. Maps were not provided for cells T5_and
T6 but useré were advised that the T8 map can represent T5 and T9 can
represent T6' |

TABLE 5
TYPICAL CELLS - ATLANTIC PROVINCES
REGION
1 2 3 _ 4 5
. Coastal on | Coastal on | Inland, Inland, o
Central Community Rg:dsi no . Ro§ds, DMed}zm‘ 5 Lox?rt Izolazei
Population - rming arming ensity ensity oasta
- 8
50 250 Tl,4 T4,7 T75 Tlo,ll T13
250 - 9 _ '
50 1000 T2,5 TS' _ T8’9 Tll'12 Tl4
1000 - 2509 B T3,6 Te,lo T9,10 . T12,13 . T15

Note: The designation T

6!

9 means "cell type 6" which is described on "map 9".

Professors MacLean and Weldon supplied scale-up factors for

each of the 15 cell types, based on counts of communities in the three size
ranges and the five geographical-situations. "Additionally, their report contains

a color-coded map of the Atlantic Provinces that shows the region designation they

have ascribed to every enumeration area. A test of the validity of their

‘methods’ is given in' the final section of their report where it is shown:

that the scale-up techniques predict a rural population of 921,917 whereas
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the 1976 census count, using the DOC definition for rural Canada provided
in the Introduction, is 1,105,948. Their prediction is 17% low, nominally
acceptable considering the ultimate‘uses,for the data in the Rural

Communications Program.
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Chapter 3

THE HOUSEHOLD DISTRIBUTION FOR ALL OF
RURAL CANADA - COMPREHENSIVE MODEL

Shaie oo o

3.1 Introduction

Submiésion of the four reports and DOC accepﬁance of same has
meant that the Professors have completed. their contfacturaliobligatibns.~
Notwithstahding this fact, there does remain the problem for any user of
thése reports of how.does he use the reéults without days o? weeks of

study? The present chapter is concerned with this problem and will provide

the potential user with a highly accurate methodology that makes maximum

use of the information‘containedvin the four reports.. Although portions

of this chapter, and the -next, may seem to be overly-crltlcal of certain
reports, 1t must be remembered that each report contains not only portlons
evidently backed up by much competence and effort but also somewhat weaker
portions. Chapter 3 provides a highly accurate,buﬁ lengthy, methodology
whe;eas Cﬁapter 4 presents a Simplified'but less accurate methodology. The.
higﬁly accurate, but lengthy,lmethqdoloéy isvdescribed in detail in
Sections 3.2 to 3.5 ahd a summary is»gi?en in Section 3.6. The potential
user can proceed directly to Section 3.6 should he wish to avoid spending
time on following the rationale .behind the‘32-¢ell comprehensive model.

3,2 British Columbia

Professor Dehike's ﬁen maps of household locations are accurate
and appear to be very useful for modelling<and scalefup purposes. However,
the map of Valemount is. of wvery questlonable validity because a comparison
of various maps and data. shows too many 1ncon515ten01es‘(see Appendlx a).

Of a somewhat more seriouS'naEure, ﬁhe scale~up factors to be used; if the

10~cell model were adopted, can only be obtained by a tedious.count of each
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color-coded region on Professor Denike's color-coded map of British Columbia

rural E.A.'s. BAn attempt to do this for cell type 2 gave 89 E.A.'s, for

cell type 5 34 E.A.'s, for cell type 7 209 E.A.'s for a total of all three

of 332 E.A.'é. The number given on Page 58 of Prof, Denike's report for the E.A.'s

in the "Development, 2" pattern is 430. Obviously 332 # 420, yet the two

'methods should be totally compatible. We can only conclude that any attempt

to use the 10-cell model and to deduce 10 scale-up factors is of questionable
accuracy. Thus, it would appear that Professor Denike's recommendation to
use a four-cell model'is valid, even though the 1l0-cell model could have
provided greater accuracy if he had supplied crediblé scale-up factors. Thev
following maps and scale=-up factors are considered £o provide the highest
accuracy modeling for B.C.:
i) Peace River, scale-up = 28,'4,375 households
Valuable‘loQ household—deﬁsity information would be omitted
if Prof. Denike's "development" model was adogted.' The highéf
accuracy alternative is to determine appropriate scale-up
factors for E.A.'s belonging ﬁo the Peace River, Cariboo and
Central’Kootengy'cells, The:number'4375 is the 1976 census
household count for all E.A;'s,coiéred in yellow on Prof.
Denike's map and since the Peéce River cell ébntains 156 house-
holds, the appropriate scale-up factor is 4375 ¥ 156 = 28,
ii) cCariboo, Scale~up = 67.9, 12,086 houscholds, Prof. Denike's
_ total for all housecholds in the "development" model is 44,843,
Accepting i) above means 40,468 are in the Cariboo and Kootenay
type of areas. From Prof. Denike's colored map, 29,87 % of tﬁese

are in Cariboo type areas (i.e.(.2987) x 40468 = 12086).




iii)

iv)

~plué\Kootena areas is one approximation for the fraction that
y

‘are actually in a Kootenay type of cell. Thus 0.7013 x 40468 =

" bouseholds, it follows that the scale-up factor is 28,382/414 =

- 15 =

Central Kootenay, scale-up = 68.6, 28,382 households.
From the information on the preceeding page it follows that

(209) / (209 + 89) = 0.7013 of the households in the Cariboo.

28,382 households are in Kootenay type areas. Also since the

typical cell map supplied for this type of area contains 414

68.6.
Bella Coola, scale-up-= 618.5, 63,088 households.
It is indeed unfortunate that there has been only one map

provided for this type of cell., This cell, represénting the

most populous cell-type in British Columbia, has been selected.
by Professor Deniké solelf using the'density cri£erion‘3O<JGS 300 | |
people per square mile. The one example provided, Bella Coola, is
an extremely compact settlement and although Professor Denike
consiaers_it to be typical of the E.A.'s in this density.range,
the present authors questicn.this chbice. The Bella Coola
enumeration area occupies five square miies and contains 102

households. Thus the household density is 20.4 households per

square mile. The majority of this enumeration area is totally .

unoccupigd.and Ehe built-up portipn éccupies 0.07 sq. mi., and has
a household density of l,450_households per sq. mi. (or, using
the 3.209 people>per household figure_given in Téble 16, 4,650
people per sg. mi.!) Use of the Bella Cooia'map to model Eii
‘enumeration areas with 30<}>$ 300 appears‘to ignore:areas haviﬁg
a dispersed population having é hoﬁsehold densify in this range,

However, no alternative map for modelling this type of cell is

readily available! ’ . A .
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v) North Okanagaq, écale-up = 22;5, 15,786 households.
Prof. Denike provides us with a total household count- for _
the 286 "settlements” in. his Table 5.1.1 of 47,358f His
colorea map is.not reliable for apportionment of E;A.'s to
the “settleﬁent" cell ﬁypes, so we are left with a best guess
that one third (or 15,786) could be apportioned to each of
North Okahagan; Langley and Tofina cell types. Since the
map of Valemount has already been rejected, wé do not include
it. The scale-up factor is given by the ratio of total
lhouseholds to households on the typical celi map, or
15786 = ’692 =’ 22.8.
vi) . Langley, scale-up = 57,2; 15,786 houséholds.
vii) Tofino, séale—up = 78.5, 15,786 households
viii) Warfield,/scale-up = 17.4, 11,142 households.
Again; it is assumed that, since we wish.to apportion the
22,284 households in- the "urban centers" to two cell types exemplified
»by Warfield and Tahsis, one—ﬁalf the total number of hoﬁéeholds are in
Warfield-type communities. The scale-up is given by 11,142 + 641 = 17.4.
ix) Tahsis, scale-up = 27.1, 11,142 houéeholds.

- 3.3 Prairie Provinces

Prof. Fairbairn. did noﬁ<supply sufficienéAinfofmation to permit us to
scale~up hié Prairie town map or his urban sprawl area (he also did not‘
- supply a household location map for the latter). Aléo, unfortunately, the
"typical sectioﬁs" hqusehold location map. is not representative for the
"typiéal sections" tract,.as shown by a cursory check of population density

throughout the tyﬁicalvsection tract using Statistics Canada E.A. population

. .
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data (the map supplied has too high a,poéﬁiationdensitf by a factor of about
two) . Notwithstanding these problems, accepting Prof. Fairbairn's.areal scale~-
up method and making an assumption about ﬁhe urban sprawl area ga&e a total
ruralvhousehold count in the three provinces_of-some 350,000. This number

is. far too low when compared to the most accurate count available,_382;783;'given

in Table 6 (following page) and in addition when ithis known that the 3SQ,OOQ

number is spuriously high because of the too large population density in the

typical section cell map. Therefore, substantial effort waé expended to obtain
more accurate scale-up factors. Prof; Fairbairn's Figs. 3 and. 4, federal
electorél'district maps.giving E.A. boundaries (the G-~76 maps) and Statistics
Canada computér lists of population densities per E.A. were scanned and
every rural E.A. was allocated to the most appropriate cell type.A The rural
household size data per province (Manitoba: 3.397 people pef household,
Saékatchewan: 3.247, Alberta: 3.421, given in App. C) was then used to convért
the. population counts per tract per province into houséhold counts per tract
per province. The results of this tedious compilation are given in Table 6.
Therefore the following are the maps and scale up factors to be used in the most
accurate ﬁodelling for the Prairie ProQinces:
i) Prairie Town - Rivers, Man., scale-up= 294.4, 40l households
in cell, i18,069'in Prairie ﬁowns.
AnAexplanation for the scale-~up factor is given in AppendixlB.
" ii) Typical Sections - Since the typiéal section tract.occupiés .
the largest portion of the rural area of the Prairie pfovinces
and~contain§ the largest ﬁdmber of people, considerable effort
haé been éxpendeé to deduce a vélid scale~-up factor and thus

maintain overall accuracy. For example, the population and



TRACT POPULATION - HOUSEHOLDS
| Manitoba Saskatchewan| Alberta Totals ‘Manitoba Saskatchewan | Alberta Totals
Prairie Town 80,329 | 176,820 | 136,724 393,873 23,647 54,456 39,966 118,069
iyp. Sec. 146,742 188;776 161,020 496,538 43,198 58,139 47,068 148,405
Pioneer F. . | 51,548 30,646 | 120,723 202,917 15,175 9,438 35,289 59,902
Dryland | 0 24,659 33,543 58,202 0 1 . 7,594 9,805 17,399
Mennonite : 6,014 2,606 0 8,620 1,770 803 0 2,573
Trrigation o 0 - 8,508 8,508 0 | 0 2,487 2,487 1
- : : . =
French Longlot 10,492 0 0 10,492 3,089 0 -0 3,089 T
Indian Res'n 27,290 25,453 22,774 | 75,517 8,034 7,839 6;657; 22,530
Urban Sprawl 11,500 943 15,922 28,365 3,385 290 a,654 | 8,329
TOTALS 333,915 449,903 | 499,214 | 1,283,032 98,297 138,560 145,926 - 382,783
TABLE 6

' "POPULATION AND HOUSEHOLDS PER RURAL TRACT IN THE PRATIRIE PROVINCES
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{

areas of the rural EA's designated as "typical section" in

Table 6 comes to 496,538 people and 128,904 sqg. miles (these
figures do not include the people in, and areas of, EA's that

are considered as parts of incorporated rural towns and villages,

'which would be included in i) above). From the data in Appendix C,

there are 3.342Vpeople per household in'the‘rurél portions of the
Prairie Provinces. Therefore,.the houéehold denéity, excluding-

incorporated towns. and villages; is 1.126 households per sq. mile.
The map provided by ?rof. Fairbairn shows 2.2 households/sq. mile

excluding only Stettler and nearby environs. If Prof. Fairbairn's '

.map is considered unacceptable because of the high density, a

totally new area should be chosen and mapped, a non-trivial problem!-

An alternative course of action has been chosen; specifically to
synthesize a composite map by determihing an applicable mix of
dryland map (low density) and two versions of the typical section
map pfovided*by Prof. Fairbairn. The map; are:

A. The typical section map equuding Stettler and environs.

B. The dryland farming map excluding the 58 households in
Consul. ) : )

C. The typical section map including. the environs of Stettler
but not Stettler itself.

The following assumptions were made:
a) the tfact area is 128,904 sq. miles, comprised of 23,863.4
sq. miles in Manitoba, 72,284.6 sq. miles in Saskatchewan

and 32,756 sg. miles in Alberta.

‘b)Y a farm city area should encompass close to 2,400 sq. miles.
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c) Stettler is a representative farm city

and

d) the household counts for this tract are to be as given in

Table 6.

Calculations based on the above assumptions and the data given in

columns 2 and 3 of Table 7 provide the scale~up factors showniin columns

4 to 7.
TABLE 7
TYPICAL SECTION MAP COMPONENTS
Map Area of All . -Secale=up Total
(sq. miles) Households Alta Sask Man Total Households

A 62.22 141 261.2 | 168.3 | 270.3 699.8 98,672

B 1220.76 104 70.1 | 270 28,6 | 368.7 38,345

C 73.72 211 14 30 10 54 11,394
148,411

iii)

iv)

- 59,902 households in total.

17,399 households in total.

Pioneer Fringe, scale-up= 334.6, 179 households. in cell,

Dryland Farm, scale*ﬁp==167.3, 104 households in cell,

The map supplied by Prof. Fairbairn contains the incorporated

village of Consul.

Appendix B indicates that a more accurate modelling should

be obtained by including Consul, and other incorporated villages, into the

"Prairie Town" type of cell ((i). above). Thus the modified map deletes the

58 houséhold village of Consul.
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v) Mennonite, scale~up = 3.91, 658 households in cell,
2,573 households in total.
&i) Irrigation bistrict, scale~up=6.13 (including periphery modifi-
cation), 406 households in,céll (including periphery modificationj,
2,487 households in total.

The difficulty of predicting the most likely layout of household

~ distributions just outside the periphery of this typical cell is described

in detail in Appendix D. A modified map is requifed,»for accuraﬁe modelling.
vii) French Longlot, scale-up = 2,145, 1440 households in cell,
3,089 households in total.
viii) Indian Reservations, scale-up = 136,5, 165 households in cell,
22,530 households in total.
i#) Urban Sprawl, scale-up = 17.5, 476 households iﬁ celi,

8,329 households initotal.

The most accurate household location map available fqr the. urban
sprawl tract is the type 5 "Semi-Rural" map given by Prof- Lacasse in the
Ontario/Quebec study. The household count of 8,329 was obtained from'

Table 6.
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3.4 Quebec and Ontario

Professor Lacasse has supplied excellént maps and eight pages
of very detailed scéle¥up data. Various methods of using his voluminous
scale~up data have been tried and the conclusion has been reached that a
simple scale-up that preserves the correct total household count is an
excellent compromise bet&een accuracy and simplicity. The following maps
and scale-up éarameters are £o be used:
i) Village of Warren, scale-up = 869.6,households in village =
191, households in total = 166,100.
ii) Type 2, Township/Municipality, scale-up < 193;28, 1230 households
in cell, 237,729 households in total. |
The difficulty in.grouping héuséholds together that lie on the
periphery of this cell is of sufficient importance (since this cell type
represeﬁts 237,729 households) to justifﬁ a very accurate moaelling. This
modelling is described in Appendix E and results in a modified map and a
doubled area.
iii) Type 3, Dispe;sed Rural, scale-up = 1153, 204 households in cell,
235,215 households in total. |
The map for this cell contains sevéral‘groups of households that
are exfensions of the town of Richmond. Since Richmond has a total population

of 4021 and is an incorporated town, it is not a part of the rural study area.

Obviously a modified map for this cell is required so that the Richmond extensions

of 15, 37 and 92 households are excluded and other periphery: communities are
correctly interpreted. (See Appendix F). '

iv) ‘Type 4, Linear Rural, scale-up = 529.6, 212 households in cell,
112,273 households in total. '

Again the map supplied contains a portion of .an incorporated

settlement, the town of Baieville which contains 443 persons. A,médified
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map excluding the 32 household extension of Baieville is required.

v) Type 5, Semi Rural, scale-up = 258.5, 476 households in cell,

123,048 households in total.

The map as given in Professor Lacasse's report is excellent..

Periphery settlements are.too few in number to necessitate any modification.

3.5 ‘Atlantic Provinces

The most accurate modelling is obtained using the maps>listed

in the foliowing'table.

TABLE 8

ACCURATE - MODELLING = ATLANTIC PROVINCES.

- Map : - Households‘
. (Town & Environs) cells Scale-up per cell . Total
New Melbourne Tyr Tyg, 406.5% 36 _14,635*
T14,%15
Cape Broyle T2 160 ;81 28,960
Pouch Cove T, 26 414 10,764
Avondale Stn T, 463 30 13,890
Clinton- T 751 37 27,797
~ Abrams Village Tg 222%¥ 98 21,756%*
Tignish Ty 35%% '368i 12,880%*
Hatfield Pt Tio 274 126 34,524
Broockfield Tes Tyq 230%% 359. ©82,570%%
Chipman T Ty, a3+ 771 -33,153




- 24 -

The scale-up factor, 406.5* and total households, 14,635*, for
settlements to be modelled with the New Melbourne map is a composite for all
towns in the following groups:

1) Tl, New Melbourne, 36 households, 340 towns, 12,240 households

in total;

ii) Tl3’ Mose Ambrose, 15 households, 44 towns, 660 households in

total;
iii) Tl4' Gaultois, 119 households, 8 towns, 952 households in total;

iv) TlS' Ramea, 261 households, 3 towns, 783 households in total.

It should be noted that the household distribution map for New Melbourne
shows it to be a fairly closely-grouped community of homes that gives the

appearance of a small village. Furthermore, when we group the T

13 14

typical cells together we arrive at an "average" village having 43 house-

¢ T and
TlS
holds. This "average" village is closer, in number of households, to New
" Melbourne than to any of the other typiéal cells (excepting Clinton which is
not a closely~grouped community of households) and it is for this reason

that these four cells are grouped togetherlin the abovevtable.

All entries in the preéeeding table with the ** superscript are
entries determined by modelling the TB cell with the Tll'map rather than
T8 and by modelling the Té cell with the Tlé map rathervthan the Té map.
This change in modelling was agreed upon by the authors and'P;qfessér
MacLean as a suitable solution to the problem of population underestimation
described on the last few pages of Profs. MacLean and Weldon's report.

- The basic cause for the underestimate was ascertained to be due to the small

size of the central community on- the Té and Té maps relative to the size

ﬁ
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- modelling accuracy would be to use the Abrams Village map for cell T

- e w as m
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range that they were supposed to represent. Since the distribution of

and T._,

households on maps T 9 12

and T is very similar as also for maps T

8 11

the joint decision ‘was made that the best compromise to. obtain maximum

8!

Tignish for T9, Brookfield for T

5

an§ T 6

11 and. finally Chipman for T, and

LPE

3.6 Summary

The following table is a summary of the typical cells and maps
to be used for accurate modelling for all.df rural Canada.: The entries
in the last column were calculated using the scale—uﬁ factors in the table
and are thus: calculated areas per tract rather than measured areas. The

maps are provided after the table.
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TABLE 9

OF RURAL CANADA

Fig. Modified Area/ Area/
Nos. Map Map* Cell HH/Cell | Scale-up | HH/Tract| Tract
1 ‘"Peace River,BC . No 160 Sg.Mm. 156 28 4,375 4,480 sg.m.
2 Cariboo, BC . No - 503.1 178 67,9 | 12,086 | 34,160
3 Central Kootenay,BC No 607.8 ’_414 68,6 28,382 41,695
4 Bella Coola, BC No 5 102 618.5 63;088 3,093
5 N. Okanagan, BC No 3.42 692 22.8 15,786 78
6 Langley, BC No 1.4 276 57.2 15,786 80
7 Tofino, BC Mo 1.11 201 78.5 15,786 87
8 Warfield, BC No ~0.4 641 17.4 11,142 7
9 Tahsis,. BC No 3.13 411 27.1 11,i42 85

BC Sub-total 177,573 83,765

10 Rivers, Man No 3.03 401 294.4 118,069 892
11' Yes (Sec. 699.8, 148,411 }128,917

A, B, Typical Section (Sec. 3,3) (Sec. 368.7, ‘

c A, B&aC 3.3) 3.3) 54

12 Pioneer Fringe No . 140.1 179 334.6 59,902 | 46,877
13 Dryland Farm Yes 220.76 104 167.3 174399 | 36,933
14 Mennoﬁite No 133 658 3.91 2,573 520
15 Irrigation Yes 67.4 406 6.13 2,487 413

(App D)

16 | French Longlot No - 112 1,440 2.145| 3,089 240
17 Indian Res'n Yo 134 165 136.5 | 22,530 | 18,291
22%% | Urban Sprawl No 10.23 476 17.5 8,329 179

Prairies éub—total 382}789 233,262
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TABLE 9

ACCURACY MODELLING OF RURAL CANADA (Cont'd)

Fig Modified Area/ ) Area/
Nos . Map Map* Cell HH/Cell | Scale~up | HH/Tract | Tract
18 Warren No 1.66 191 869.6 166,100 1,444
19 Type 2, Township Yes 104.64 1230 193.28 237,729 20,225
20 Type 3, Dispersed. Yes 46.97 204 1153 " 235,215 | 54,156
(app F)
21 | Type 4, Linear Yes 41.55. 212 529.6 112,273 22,005
(Sec.3.4)
22 ‘Type 5, Semi-rural No 10.23 476 » 258.5 123,048 2,644
Quebec/Ontario Sub-total 874,365 100,474
23 New Melbourne No.. ~ 2 36 406.5 14,635 i3
‘ (Sec.3.5) ‘
24 Cape Broyle’ _ Yes* '
(Ch.4) 5.34 181 160 28,960 854
25 Pouch Cove No ~ 7 414 26 10,764 182
26 Avondale Stn No ~5 30 463 13,890 2,315
27 Clinton No ~ 4 37 751 27,787 3,004
28. Abrams Village No ~10.6 98 222 21,756 2,353
29 | Tignish - No ~ 10,2 368 35 12,880 357
30 Hatfield Pt No ~ 26 126 274 34,524 | 7,124
31 | Brookfield No ~ 30 359 - 230 82,570 6,900
(Sec.3.5). '
32 chipman No ~80 771 |43 (Sec.3.5) 33,153 3,440
Atlantic, Sub~total 280,919 _ 27,342
Rural Canada,.Total l,7l5,646 448,843

* indicates that thé map provided in this report is a modified version of that supplied by
the contractor. .
*#* indicates that the urban sprawl area in Alta is to be modelled with the “type 5, seml—rural“

~map supplled in the Que/Ont. report.
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CHAPTER 4

THE SIX-~CELL MODEL

s

(The Household Distribution for all of rural Canada - Simplified Model)

Examination of the household distribution maps (Figs. 1-32) and the
rank-size curves_(Appenaix G) for the 32 cells listed in Table 9 reveals
that many cells are similar to each other and are thus redundant. In this
examination, each of the Atlantic province cells was considered as
comprising separetely a central community and ite environs, to ensure
that the Atlantic province eell representation was compatible with that
used for the other provinces. The examination indicated that each of the
32 cells could be accommodated into a six-cell model using the decision
tree shown in Fig. 33. Here it is to be noted that a two-level sorting
procedure is being implemented, the'first being based on the settlement
pattern (community, lineal'pattern‘or_areal pattern) and the second being

based on household density. The six cells on the right hand side of this

figure are considered to be the minimal number that can be chosen to fairly

accurately represent the household distribution throughout rurel Canada.
The numbers in the parentheses refer to the typical range.of slopes
‘at the right side of the rank size curves for the constituent cell types
(the 32 {with suitable separation into central community'and.environs,
for the Atlantic province maps] described in fable ), thet go to make
up the six cells in the six~cell model. for example, the notation
(< = .9) means that the slope is typically -.9 or less, i.e. -1 or

-1.2 or even less. Comparison of the slope with the density range for each

of the cell types 1) to v) shows that the magnitude of each is linearly related.

The sigrificance of this fact is that the percentage of households that are
isolated increases as the density decreases. Similar conclusions can be

reached for two-household greupings, three. household groupings, etc.
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- Fig. 33

DECISION TREE FOR THE SIX~CELL MODEL
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.The cells in thg six4cell model aréﬂdescribed in Table 10. The
titles for each cell are choseﬁvto be those which are most descriptive
and it must be noted that the assignment of an area to oné of the six
cells is to some exﬁeht based on judgement. For example, sméllex
settlements such as unincorpbrated place; can appear on any of the six~

cell maps, except v). However, generally, settlements and in particular

] .
incorporated villages and towns are modelled as cell type no. vi) Settlements".

Another point that should be noted is that the household count per.
settlement given in Table 10 for the Atlantic province settlements includes
all houses that lie just outside the settlement boundaries (town limits
or in some cases, E.A. boundaries) that can be connected using the.SOO'
CATV connection explained in Appendix H. Of course, such households
are then deleted from the household count for the environs of such a
settlement. (See entries under cell type ii) in Table 10). One final
point that should be noted is.that the ériginal map of Cape Broyle and
environs showed 174 households distributed in a sqmewhét cohesive central
settlemenf:with a single 5 household settlement and a single 2 héusehold
settlement at a mile or more distance NW. This map has been modified
to show this differentiation into a core settlement andits environs and is
shown in Fig. 24.

The most representative component for each of the six-cell model
cells is given in Table 1l. The criteria for choice gﬁuthis.repreéentative
component,‘for cells i) to v), wére 1) household densiﬁy clésest to the
average for the components making up the cell, and 2) household per

community* closest to the average for the components making3up the cell..

.k “community" is a term that is given a special meaning in this report. It

is all households that can be linked together with 500 foot or shorter
wires and is explained in more detail in Appendix H.
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TABLE 10

Components of the,six+Ce11'Model.

Descriptive Components Scale-Up Eotal
Cell No. Title Fig. No. Title Area HH HH/Sq.Mi. Factor HH Area
i) Urbanizing ‘22 Type 5 10.23 476 46.53 258.5 123,048 2,644
Semi wrural
22%% Prairie, 17.5 8,329 179
Urban Sprawl
131,377 2,823 sum
ii) Lineal 14 Mennonite 133 658 4.95 3.91 2,573 520
15 Irrigation 67.4 406 6,02 6.13 2,487 413
16 French .Longlot 112 1440 12.86 2,145 ' 3,089 240
19 Type 2, 104.64 1230 11.75 193.28 237,729 20,225
Township ’
21. Type 4 41.55 212 5.10 529.6 112,273 22,005
Linear
24 Cape- Broyle, ~1.5 7 ~4,7 160 1,120 240
environs -
25 Pouch Cove ~3 25 ~g.3 26 650 78
environs
26 avondale Stn. ~5 30 ~6 463 13,890 2,315,
total
27 Clinton, total ~4 37 ~9.25 751 | 27,787 3,004
28 Abrams V, ~10 31 ~3.1 222‘ 6,882 2,220
environs
. 29 Tignish, ~ 8.2 95 ~11.8 35 3,325 287
environs '
30 Hatfield Pt. ~26 126 ~ 4.8 - 274 34,524 7;124
total ’
31 Brookfield ~29 160 ~ 5.5 230 36,800 6,670
environs :
32 Chipman ~75 148 ~1.7 43 . 6,364 3,225
environs 489,493 - 68,566
Coiid) Dense, areal 20 Type 3- 46.97 204 . 4.34 1,153 235,215 54,156
Dispersed ' 235,215 | 54,156
iv) Sparse,. areal 3 . Central 607.8 414 .681 68.6 28,382 41,695 ~
' Kootenay ’ ’ ‘
11a Typiéal 62.22 141 2,266 699.8 98,672 43,542
Section, A
11B° Typical 220.76 104 .471 368.7 38,345 81,394
Section, B
11c Typical. 73.72 211 2.862 54 11,394 3,981
Section, C
12 Pioneer Fringe | 140.1 179 1.278 334.6 59,902 | 46,877
17 Indian 134 165 1.231 136.5. 22,530 %8,291
Reservations ' " 359,225 | 235,780
v). Very Dispersed . 1 Peace River 160 156 .975 28 4,375 4,480
2 Cariboo 503.1 178 ..354 67.9 12,086 34,160
13 .Dryland Farm 220.76 104 .471 167.3 17,399 36,933
’ ‘ 33,860 | 75,573
- - e - R R - et N
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_Table 10 (cont'd)

Coméonents of the Six-Cell ilodel

: Descriptive Components Scale-Up Total
Cell No. Title Fig. No. Title Area " HH HH/Sq.Mi. Factor HH Area
. ’ - 90 -
vi) Settlement 4 Bella Coola 5 102 20.4 618.5 63,088 3,093
5 N. Okanagan 3.42 692 202 22.8 15,786 78
6 Langley 1.4 276 197 57.2 15,786 80
7 Tofino - 1.11 201 181 78.5 15,786 87
8 Warfield ~.4 641 ~160 17.4 11,142 7
9. Tahsis 1 3.13 411 131 27.1 11,142 85
10 Rivers, Man. 3.03 401 132 294.4 118,069 " 892
18 - | Warzen 1.66 191 115 869.6 166,100 1,444
23 New Melbourne ~2 36 218 406.5 14,635 813"
total ’
24 Cape Broyle 3.84 174 44.5 160 .27,840 614
core '
25 Pouch Cove . ~4 389. ~97 26 10,114 104
core '
27 Abrams Village ~.6 67 ~112 222 14,874 133"
core ) .
29 Tignish, core 2 273 ~130 35 9,555 70
a1 Brookfield »l 199 | ~198 230 45,770 230
core ’ ’
32 | chipman, core | - ~5 623 95 43 26,789 215
566,478 7,945
1,715,646 | 444,843
households| sq. miles
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TABLE 11

The Six—-Cell Model

, ,
- Per Cell Rural Canada
Cell No. Title Representative Map ' HH ' Zrea | Scale-up HH |  Area
] .

i ~ Urbanizing Type 5, semi-rural, Fig. 22 476 10.23 276 131,377 2,823

ii Lineal Type 2, Township, Fig. 19 1,230 104.64 397.96 489,493 41,643
iii Dense, areal .Type 3, Dispersed, Fig. 20 204 46.97 1,153 '_ 235,215 54,156
iv Sparse, areal Typical Section, A, Fig. 11A 141 62.22 1,222.3 172,347 76,052
Typical Section, B, Fig. 11B 104 220.76 644* 66,976%* 142,169%

Typical Section, c, Fig. 11C 211 73.72 94,32 19,902 6,953

Sub~total for Cell iv 259,225 225,174

v - Very dispersed | Dryland Farm, Fig. 13 104 220.76 325,58% ~ 33,86<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>