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ABSTRACT

"At Statistics Canada, the delineation of cenaua.urban areas is
currently a manual process that is based on definitions, methads and
technologies lérgely unchanged in over 25 yesars. ’ Evaluation of -the
urbln area concept and definition conc ludes that statistical criterla,

. such as derived population density data caIculated'and displayed by
enymeratié% area, can_be manipulated and claaaified uaingtmethodologies
:aéd tgghniques.df COmpuEerhassiqted magging and gcogréphic information
s;siems. Furthermore, the 1ntegrat;on of various data sources,
fncluding street ﬁetwork files and classified :emotély'sensed‘i-agety,
proviées supplementary visual Information for the aeliupation procass.
Developments fnclude the transfer of remotely sensed data from the
Canada Centre for Beméte Sensing to#; geographic information and mapping

system at Statistics Canada, utilizing the Standard Data Transfer

Format. Recommendations for further study and future regearch are

presented.
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CHAPTER 1

INTRODUCTION 7

1.1 Background

The delineation of urban areas, as practised at Statistics Canada,
1- based on deflgffions, methods and technologies largely unchanged
since at least 1961. This process of identifying and delineating the
urban ares boundary is currently a wanual operation. P;pulation counts,
population density Cflculationa, and various supporting.tools and
deéllion criteria are gtilized within the delinention proceua; In turn,
these population counts, calculatlons'and decisions are derived from
statistica and documents coampiled from and based upon data from the
ptevioui Census of Cadada. The actualiurban area delineation procedure
t.!o.>plnce sometime befbre the next cena;s year; thus Ehere is s
continual gap between the acquisition of statistics and the use of those
liatdsiic; in the urban area dellneatiop process. For example, an urban
ar;o as defined for the 1?86 Census, might be delineated {n 1984 bdased
upon data collected in 1981. Therefore, when the census data are
publlc:‘l); rclca::d ;n 1987, nt\\the eatliest, the/vill be based on an

urban area definfition at least 6 years out of date. High growth

areas, such as new suburbs, are especially affected.




In addition to the time-lag problem, there is also question of the
accuracy, speed and cott of the present delineation methodology. It fis
desirable, therefore, to s;ek new methods Af delineation that are more
timely and more accurate to represent current characteristics and
conditions more realistically. it is also necessary to‘design'|

methodology that produces delineations more quickly and with comparable

»

or lower productiop costs as compared to the existing methods.

This study will endeavour go derive such a methodology by
integrating existing ayate?‘a 'and programs where available, and b):
developing new programs and technigques &s necessary. Conputer-asaiited
geographic information and mapping systems wil]l formr the backbone of the
procedure, while the use of remote sensing techniques and data will also
be proposed and implemented for use in &ppropriate situations. With
the sensible introduction of nppropriate‘futonated techniques, there is
a high ptobasllity that tg; objective of completing urban area
delinentiogs‘ulth greater accuracy, with improved productivity, and,

hopefully, at equal or lower costs, can be realigéd.

1.2 Go‘ls and Objectives

The majorﬂgonl of.this study {s to demonstrate the beénefits that
can be derived by using‘updntea methodologies, inciuding computer-
assisted mavping and remote sensing systems, for tge delineation of
urban area boundayies; Thr;e major objectives are identified in support

of this goal:

¢ . : A4

1) To demonstrate the effectiveness of using computer-assisted

N -
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qzzping methodologies as a supplement to existing urban area
¥} ‘ - B
¥4 '

delineatiom procedures. In support of this objective, two
demonstration urban areas will be selected and subsequently
used for the testiog, evaluation, comparison, and analysis of

the new methodologies, techniques, and systems.

2) To develop the methodologies, techniques and systems required

to update the urbhan area deiineation process and to integrate

.
-

the remotely sensed data, via the Standard Data Transfer

Format, with a geographic information and mapping system.
. »

3) To demonstrate the application of using remotely sensed data,
in conjuncttoﬁ with revised mapping methodologies, as a timely

- + -
and accurate datg source for the updating of urban areas.
!

{
+1.3 Methodologies and Otﬁa ization

In order to facilitate an understanding of the urban area {(UA)

concept, a chapter will be devoted to a discussion of its origins, use

and boundary derivation.ntStatistics Canada, use in other countries,
pnd the current delineation methodologies. ‘Hith this understanding of_
the UA concept, this study will ;ext focus on the ;utomation of the UA
delineation process beginning Qith nethodol;gical updating via a
geographic information and mapping system (GIS), then proceed to

developments of 'a remote sensing natuie.

—

With the impleaentation of the two complementary systems, the
folllowing stage of the study will integrate the GIS and remote sensing

unctions to ctreate an analytical package to suppo}t the urban area .

ey
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delineation process specifically, as well as producing a system that can

have many other potential applications,

The final chapters of this study will examine, compare and evaluate
thg trial delineations and methodologies in terms of timeliness,
accuracy, speed and production costs with both the existing techniques
apd those of another alternative using the Procom system (see Section

1.4), Recomﬁendations for future work and research directions will be

"

proposed, with an emphasis on further development of related
applicatiénb,iand for the use of the Aries image analysis system

recently acquired by Statistics Canada.

&

of
i

—-

1.4 Selection of Study Areas

Recent studies initiated by the Geography Division, Statistics
Canada, have demonstrated the ability to discern urban/non-urban areas

from remotely sensed Landsat data. One study, contracted to Gregory

.Geoscience Ltd. (Moore, et al, 1983) by the Geoéprhy Division, examined

the poteritial of using a zoom-transferscope typé of device known as the

Procom system, to update existing urban area 1:;50,000 scale maps with

\ . ) 8
tran8pa£:%ties produced from remotely sensed Landsat multispectral " -
scanner (MSS) imagery. "Although the results were acceptable, it is this

suthon's contention that the technology and techniques are available to
further automate the map updating procedure. For example, (f geocodgd.

remotely sensed data were transferred to an existing computer mapping
system, they could be integrated with digl;nl boundary flles and used
a8 a supplementary-visual information source. Although not within the

~

?



scope of this study, future research projects could compare and contrast
these digital files with the results derived from the Procom systen.
For this reasnn, "¢ is désirable to select areas that can be compared

and contraste]l with the varigus techniques.

Tie existing urban delineation process is, of course, used for the

Y

delineation of all Canadian urban areas. The Gregory study involved the
classification of land-use changes in five urban areas, This study will
select two of the Gregory sites for trial delineation purposes, The

chosen sites should be tepresentative pf a"'typical' urban area in

b )

Canada, yet should slso pose certain problems in order to éffect a
'real' delineation. Two areas with varied urbap characteristics,
différent terrsin in the urban fringe areas, and with suitable Landsat

MSS imagery for the requireﬂ time period, were selected: lBrempton}

Ontario and Kelowna, British Cbiumbiaf

-

‘

Braipion and Kelowna will be used throughout the study as examples
in the trial delineations of both the proposed computer-assisted system

‘ 'and the remote sensing applications. Chapter 5 further discusses the

urban charicteriutlca‘and delineation problems presented by each site.
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CHAPTER 11
\ THE URBAN AREA CONCEPT

2.1 Geographic Units of the Canadian Census

Statistics Canada supports and maintains some 12 levels of
geographic areas rang}ng from the basic dafa cobMlection units, the
gnumération areas, to very large dissemination units au;h as provinces.
These spatial unitg can be defined and categoriz;d iqto congeéptual areas
used mainly foé statistical phrposes or areas used primifily for
administrative funct;ons. Figure 2.1 depicts the lgterdependenclen and

hferarchical structure of these standard geostatistical areas as defined

for the 1§81 Censﬁs.

It 18 clear, from Figute‘z.l, that the building unit of the entire

geostatistical hierarchy is the enumeration area (EA). Both statistical

and administrative units can be derived from, or Tolled-back to, the

basic building blocké composed of enumeration areas. It is further
evident that the giostatiiti;al unit of moat specific interest to this
;tudy, the urban area (UA),~1§ a distinct entity that {s not necessarily
required to respect géostatistical units other than the enumeration
areas frqn'which it is derived. This statement is somewhat of s

paradox, however, because ehunetntion areas, in theory, respect urban

-

ki
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CANADA

CENSUS METROPOLITAN AREAS
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ADMINISTRATIVE

PROVINCES AND TERRITORIES
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(88 CA

CMA/CA PAH%”
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(12)
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- FED (282)

.CENSLIS DIVISIONS

CD (266)
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CONSOLIDATED
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CCS (2.607)
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ENUMERATION AREAS

A

(41,200) EA -

Figure 2.1: Hierarchy of Geographic Units for the 1981 Census

(Source: Statistics Canads, 1982a)
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areas, ' even ;hough' EAs are used as the delineating unit for UAs.
Nonetheless, and whenever possible, the delineation process does
endeavor to rTespect other geostatistical units. The delineation

criteria are discussed further in Section 2.5,

Given a basic packground of the structure and lntetdependéncea ofy,
the various geostatistical census units, this chapte; will further
examine the evolution of the urban area. Ié begins with a brief
historicai reviéw of the concept and ; detQilpd definition of the urban

area, a summary of urban concepts.as used in census programs in other

countries, the impprtance of‘fﬁe durban unit, and will conclude with an

overyview of the delineation procesas used to determine the urban area -

boundaries.

—

2.2 Histofi éﬁ the Canadian Urban Area Concept

Begiﬁniﬁg with tﬁe‘Cenaua of 1871, the Canadian censug has
\\§lassified ;Be population into urbamn and rdralqcatego}iea. The concept
of-the urban areasa haa,got altered significantly sfnce {ts first use,
"although the‘sgecifi; definition used for the urban boundary Qelinéition
précess has undergone progresstive modification in response to the
changing AemOgrnphic and social situation over the one-hundred-and-ten
year plus period. The conslate;éy of the UA concept makes {t possible

N
to compare and contrast urban data with the confidence that the data

collection and diaue-inncipn cgntinﬁlfy {s very high. This historical .

continuity of urban level dlt‘ fs, in {tself, an important factor for

justifying the retention of the urban classification. The fmportance of

‘

Vo Dl -

Lrid

&P
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the UA unit is discussed further in section 2,4,

An outl%ne and summary of the urbng definition, from its
introduction in 1871 to the definition to be used iq the 1986 Census, is
shown in Table‘z.l. As évldent in the table, the evolving trend of the‘
urban definition has been from one of a very restrictive administrative
definition to a more statistical type of definition, where the

delineation dats are derived from the previous census.

Ricour-Singh and Parenteau (1973) hav; fdentified two main
approaches for classifying urban concentrations: (1) the administrative
clnaaiflintion, based on an area's status and boundaries; and (2) the
agglomeration classification, ﬂased on limits of defined clusters.
Although these two classifications are well defined and differentiated,
it is foqﬂd that most countries employ secondary criteria, and often,

elements of both approaches in their urban definition,

Prior to 1976, Canada's definition of urban was classed as a
complex type in the administrative category, as are those of France and
the United States (Ricour-singh.and Pargpteau, 1973). By'the 1976
Census, however, Canada began to base its urban definition, and
emphasis, on agglomeration criteria (bopulation and population density)

without having regard to the sdministrative status of the area.

Until 1951, {t was relatlvelf easy to identify an urban area
because the definition required that the area be incorporated. The
urban area boundary would therefore correspond to the incorporated

vll-ltl of the municipality, On the other hand, the period 1951 to 1971

a
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Census Period Definition
1871 - 1941 fncotporated cities, towns end viilagea
1951 ) ’ cities, towns and villages with &
- ‘ . population of 1,000 and over, incorporated
er not - '
1956 . as for 1951, with the addition of suburban
areas in major urban areas
1961 - 1971 as for 1956, with the addition of butlt™up
areas in all towns and villages
1976 all areas with a population concentration

of 1,000 or more and a populatfon demsity
of 1,000 or more per square mile (386 per
square kilodetre)

g 1981 - 1986 all areas with a population concentration
' of 1,000 or more and a population density
of 400 or more per square kilometre’

!

)

Table 2.1¢ Canadian Census Definitions of Urban, 1871-1986
(adapted and updated from Kralt, 1976)
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had a somewhat more complicated definition which required many criteria
in order to classify and delineate the boundary. That twenty yesr
period corresponded to very rapid changes in the urban/rural demographic
and social structure and, subsequently, the census definition of the
urban area was modified more frequently (Statistics éanada, 1984b).
Many of the changes were introduced in order to account for large
populati;n'aﬁifta, including the establishment of wany urban fringe
areas, such as subdivisioﬁa outside of the offlcial municipal limits, ae
well as the corresponding decreases in tﬁe rural population. The most
recent major modification, inttodﬁce@ for the 1976 Ce;aus, simplifies
the definition by requiring only a einimum population and populné#on
density to achieve an urban flasaification. " The 1976 definition
completes the trend away from total reliance upon the administrative
status of an area to that of a statistical status. The nature of the

current statistical définition has an additional benefit in that it is

also 1ideally suited to automation of the delineation process.

2.3 Other Urban Definitions

It {s thought that the trends and changes cxpetienéed in Canada's
approach to classifying urban may also have occurred in other countries,
especially those countries uhich have urban characteristics and
development patterns siniln? to those of Canada. The United States
shares many of thgce same qualities; therefore {t -houl& be examined and

contrasted more thoroughly.



2.3.1 United States

The American definition of urbam 1is considerably more complicated
than the current Canadian definition. JIn fact, it can still be classed
as a complex type in the administrative category, like that of Canada
prior to 1976, Noretheless, there are parallels and }Hi basic urban
area concept has a similar objective: to identify all population

s

concentrations having urban characteristics.

-

The U.S. Bureau of the Census first introduced the concept of urban
in its 1850 CensQ;l- Like the Canadian definition, the U.S. version has
undergone progressive nodification in response to the changing urban
situation. The 1980 U.S. Census definitioq of urban required that for
each UA, at ieaat one 19corporated plsce must have a minimum population
of 50,000 and, for delineating continuouyly built-up fringe areas,
places outside of the city must have a population of 2,500 or more (U.S.

Bureau of the Census, 1985). This de {s not unlike the 1971

Cansdlan definition.

The urbanized area concept seems to have greater importance to the

U.Sﬁ’éenlua program than is theiﬁase in Canada. For example, U.S. urban

l\‘,,/ ‘

ea boundaries are often used as the main criterion for the funding of

~ federal programs, including General Revenue Sharing, Urban Mass Transit,

"~ and the Federal Highwiy Act. Due in part to the significance attached

to the UA concept and in response to considerable criticism of the
present defioition and _he resulting delingations, a thorough re-
examination of éie concept is underway for the 1990 Census and beyond.

Preliminary diascussion indicates atrong_luppotf for a statistical
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-~

_approach, similar to Canada's, based on a minimum population and
population densfty (U.S. Bureau of the Census, 1984). It {s recognized

that an jideal utbne ares definition will be very difficult, if not

/,#f;i\j impossible, to achieve. The delineation difficulties imposed by a
\ »

{ .
‘—//}onpliccted definition must also be taken into consideration.

2.3.2 Other Countries

3

_ The United Nations Department of International Econmomic and Social
-Affairs (United Nations, 1985) publishes yearly demographic statiatics'
on urban population.” The definitions of urban, as compiled by the U.N.,
indicate that there is wide variahility in the definition and
spplication of the urban concept. Therefore, international comparability
of urban data i{s difficult .and often 1naccura§e. It is generally
accepted that no single standard defimition is posai;le in an
international context (U.S. Bureau of the Census, 1984). Detailed
discussion of the background and issues related to an international
definition is beyond the scope of this study; however, the reader is

referred to Shryock and Siegel (1971), Goldstein (1976) and Ricour-Singh

and Parenteau (1973) for thorough coverage of this subject area.

The United Nations has divided the various global definitions into
five major categories used for deriving the urban area: (1)

administrative areas; (2) population size/density; (3) local
\k"‘
government areas; (4) urban characteristics; and (5) predominant:

economic activity (Shryock and Siegel, 1971: 153-154). In one form or
o~ .
another, populdtion size is the criterion used most frequently, by
. c ~

s
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almost all countries, in at least part of the urban delinestion process.

t
N

The Canadian definition of urban is similar to several of the
European definitions. The U.N. compilation of urban definitions (United
Nations, 1985) serves to highlight the diverse range of definitions in
use around the world. It {5 immediately obvious th.t'prban'cun, and
is, defined as just about anything ;hat the particular country wishes it
to be. This causes pfoblena in international comparability of urbanm
»population percentages, although this is not of great concern to most
countries because they define urban primarily for their own interns]
purposes- éanadian census users, 1%ke those in the Uni{ted States and
other'countrins, recognize that no single definition is fully sdequate
for their own country, still less applicable on a global l;ll..
Nonetheless, . the initjative for any re-definition will come from
speclalists with}n Statistics Canade after consultation and study with
data users and~apecialists in Caﬁ.da and abrond; The results of new
delineation methodologies, which will be proposed later in this study,
will supplement the existing‘:;;hniques. and may also contribute to

further modiTications of the existing definition.

-

2.4 Ilmportance of the Urban Area Concept

The UA i{s an important concept for two main reasons : (1) wurban
data allow comparison of urban trends between the provinces as well as
other countries (even though there are problems with the UA definition),
and; (2) goverh-ent programs, policy and grants are often based on the
distribution and gtb;nization of the population (Parentesu, 1978). The

UA also provides a picture of the urbanized parts of the country and can
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be used to depict trends in urban and rural growth or decline. The

concépt also permits hiastorical comparisons, as noted earlier.

It should be noted that the teiaining population and areas not
classfified aa urban are, by default, classified as rural. The fﬁral
=~ population count 1is .calculsted by simply subtracting the urban
popuelation from the total population. "This urban/rural‘split, although
strictly delimited in the c;nsua definition, is not at all distinct in
today's reality. Rural soéiet&, 1in particular, has uﬁdergone great
ch;nge in the lasat few‘decade; resulting in fewer differences between
the utban snd rural wufs of life. Kralt (1976), identifies the
communication and t:qnaport;tloﬁ revolutions, and the influences of the
automobile, television, and telephone as eaﬁec?ally important in

narrowing the distinction’betwveen the urban and rural segments.

-\\\\\Oﬁ a result of the on-going changes occurring fin Canada's

dgioginphic patterns and éheq=¥ated need for a more accurate urban
definition, s;veral studies were undertakeéen.by Statistics Canada in
order £o detn{-ine‘vhethcr or not the urban definition, and its default
rural comapanton, rekxite -od'ification . (Kralt, 1976; Ricour-Singh amd
_ Eifgntcau;,1973; gnreﬁtenu, 1978.and 1979). Although suggestions and
ptopo.nil‘to cﬁange the urbdan definition have been adyanced, nd major
rcvis{onl Saf; yet‘;ccurr¥d. As nentigned qyriier, the U.S. Bureau aof
tﬁe Ccncna‘ia_{p the process of performing a major review of many of
thetfr gtqotati-tica}'d;finltions; As ;art of that process, a 1990

Census planning confererncy wes held in April 1984 (U.S. Bureau of the

-

N, *

<.
- .
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Census, 1984) with the participation of census geographers, academics,
demographers, urban piannera, etc. Working grouyps were established to
asséss the present definitions and to make tecognendntlona to be
implemented for the 1990 Census. Several of the recommendations
pertaining to urban artas may have application in a Canadi;n contexgl
Chapter 7 will further discuss their feasibility and application in the

proposed automated delineation system.

-

2.5 The Delineation Proceaa

The delineation process deaigned foy the 1986 Cenasus is baaed an
the following definition of an urban area: "an area having a population
concentration of 1,000 or more and a population density of 400 or more
per square kilometre"” (Statistics Canada, 1982a), "The definition of an
urban area 1is relatiQely simple and straightforward as compared to the
criteria established for the delineatio; of the UA'boundafy. Prio;‘g;
each censﬁa, Stnt}g;}ca'Canaéa prepares the appropriate guidelines
required to produce xcc;rate a;d consistent delineations for all of the
geostatistical boundaries. For urban areas, the proceﬁu;es are outlined

'Nr

in an 1ntern‘1 docunent, the 'Deline‘tion Guide And Rules Of Apaﬁication

Of The Urban Concept For The 1986 Census' (Dubuisson, 19&3.L

x>

Th; UA delineation éroceduréwbcgina by procuring a large number of

mntetials, including: vd/ious administrative forms; topographic and

\

census nodified G-12 seriga topographic maps; several census
publications including “1981 Population And Dwelling Couats"

"Population: Geographic Distributions” and "Enumeration Area Reference

Lists"; iuteriwm change lists for municipal boundsticc, status, and
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7

names; and finally, scaled rules for csléulating areas.

Using the above listed tools and materials, the delineation is
¢ f

Z
begun by following the procedures in the delineation guide. The

delineation document lists 15 main steps (rules of application) which

-

~ nNeed to be considered throughout the ptocedure.' Many of these steps can
be bypassed, however, because they are special rules that are onl;
applied in certain circd;stances or situations. For example, rules have
been established to nccouﬁt for areas‘fhat meet the basic population and
population density criteria, yet are separated by areas that' do not meet

the minimum population or density criteria; in this instance,if the

o distance is less ahan 2 kilometres the area will be defined as one urban

concenti;tion. The application rules are again consulted to select the

correct name for the newly derived urban area. 'Other application

criteria are used for partly urban incorporated municipalities, the
_,/j crossing of administragive and statistical boundaries, ufban number

coliing and Indian Reserves.

It is difficult to derive estimstes for delineating an 'average’

urban area. Hunicipalitiea vith a relat;vely small population and large
Q

area are more difficult to delineate.‘for exdmple, than a similarly

sizedarea'witha dedaerpopula(ion. Hkre complex delineations will
i

allo Tesult when the special appchati n rules must be conaylted for

ufban areas which have rural enunQration areas or adjoining

|
-unicipalitlel. . E

, ;| .
When the delineation rules are bnaﬁcally unchanged, as they have




been since 1976, the delineation procedure should proceed more rapidly

because only the urban fringe areas will need re-assessment with the

' L

new' census data. This, of course, assumes that no significant

population decrease has occurred in the core area of the previous UA.

The number of enumeration areas which require population and density

- .

calculations to be performed is” therefore significantly reduced, along
with the amount of time required to delineate each urban area. Problems
can afise, however, because this practice of assuming the previous
del;neation of the core areas can lead to the perpetuation of previously

incerrect boundary definitions (as will be seen in Chapter 6).

13
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" CHAPTER 111

AUTOMATION OF THE URBAN AREA DELINEATION PROGESS

»

3.1 Background’,

The previous chapter outlined the methodology and tecﬁniques
presently used to delineate the boundary of an urban area. In this
chapter, a system is developed for ; computer-assisted delineation )
procedure which will have application in most large urﬁan centres. The
proposed system priqarily incorporates existing software and digital
data fiiéu originnily develéped for other ;pplicatiops. The advantages
of using available components are readily apparent; however, manf,
limitations are imposed by the incompatabilities éf multi-purgoae
applications software and the use of data fileg not intended for

manipulation in diverse topologiculksituations.

A general overview of the major producti&n siepa is outlined in the

it

flow chart in Figure 3.1. 1In order to understand the automation

proctsn,)lnd its advantngep nn& limitations, an overview of the various
digital geograﬁ?ic boundary and statisticsl data files {s required. A
Srief summary of the system components, followed by an e;.ninntjqﬂ of
each of the major elements, should provide an ;pptoptinte bnckétouﬁd and

understanding of the workings of the system.

”
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3.2 Boundary File Processing

3.2.1 Area Master Files

The Area Master File (AMF) 1is an integral component of the
Statistics Canada Geographically Referenced Data Storage and Retrieval
(GﬁDSR) System. The GRDSR 1is- a system developed to eneble the
extraction of data fo¥ small, non-standard areas within the latger urban

\
municipalities of Canada. Pér examplf, statistical data can be obtained
for’ateus from as small a® a city block;face, when gtrict
confidentiality requirements are met,. to larger units such as traffic
zones, school districts, and the like. The retrieval system is based on
geocoding techniques that assign each data collection unit, such as a
/

household, & vobrdinate number identifying its geographic location.

These units are then assembled into the larger block-face unit for data

extraction purposes (Statistics Canada, 1972).

The AMF is the component of GRDSR that contains the geocoded
spatial information in computer readable form., Large urban areas with a
population of 50,000 or more are 1nc1uded'?n the AHF'coverage. An AMF
references each street, address range, biock-fuce centroid, and many
geographic features including rivers, water bodieg, municipal
bounda;ies, enumeration area boundaries ané rafilroad tracks. Of these
features, the enumeration area boundaries and the street network files
are of pcrticul;r value to the methodology proposed in this study.

At present, AMFs are avallable for ab;ut 200 municipalities (see
Ta}io 3.1), -o;t of which are part of census metropolitan areas (CMAs).

,\
For example, the 1981 Toronto CHMA is composed of 20 municipalities,

/

f\’/
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# of Municipalfties 1981 Populetion ‘\\\\\
Proviqce/ in in \\\\\
Tertitory Total AMFs % Total AMFs % .
n
_ Newfoundland 403 2 .49 567,681 84,996 14,97
P.E.T. 112 0 0 122,506 0 0
Nova Scotia- 113 2 1.76 847,442 176,871  20.87
New ﬁrunauick 285 9  3.15 " 696,403 188,917  27.12
Quebec 1619 59  3.64 6,438,403 3,229,611  50.16
ontario 932 78 8.36 8,625,107 6,148,035 71.28
A
Manitoba 282 2 .70 1,026,241 564,914  55.06
Saskatchewar' 889 3 .33 968,313 318,126  32.85
Alberta a?:\“j)a 2 2,237,726 1,179,061  52.69
B.C. 580 46  7.93 2,744,467 1,594,388  58.09
N.W.T. 9 0 0 43,741 0 ~ 0
Yukon 70 0 ‘0 23,153 0 0
~ n

Canada . 5710 204 3.57 24,343,181 13,484,919 55.39

~

Tgbfe 3.1: Area Master File Coverage by Pthince. 1985 v
. -(source: Yan and Parker, 1985)

<«
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including one of the study regions, Brampton. Given that tﬁete were 946
urban areas delineated in 1981, ;nd assuming tha;-the AHF is an in}egrll
companent of the proposed delineation system, it is evident that there
is a major deficiegcy in the effectiveness of the system with regards to
the hundreds of otﬁ;g'ntban areas. This is, perhaps, the largest single
limitation of the proposed system. Nonetheless, if the street network
files are excluded as a non-essential component, the sole requirement of
the AHF would be to provide the enumeration area boundaries.

Alternstives to the AMP will be discussed Yater in this s tudy.

3.2.2 Enumeration Area Files

The enumeration area (EA) is a~spiff‘i_un1t used by the census for

Jp—

defining the area of covefage_of one cepsus enumerator. Normally, the
EA is the smallest geoatatiatical unit for wh}ch census data are
disseninateg in published or digital(i.&.compuier tape) form. - An EA
is defined onh the bgsis'af tw6 main cfiteria: (1) num%ét of hoﬁseholds
(maximum of 375 1n 1arg¢;urban areas, 125 in rural areas); and (2)
limits of any other geostatistical units (an EA cannot cross other
units). In addition, an EA will respect major featurpgs auch'aslstreéts,
r.llvnyi, rivers and lakes, in order that an enumerator can locate the

EA wiihout difficulty. ¢

Althongﬁ»the AMF codes EA ﬁoundaries in a digital form, the EAs are
ﬁcrceived as 8 broduct of the AM} rather than a standard digitai
geostatistical product. Most other geostatistical boundarie; 1né1uding
census tracts, census divislions and federal electoral districts, are

available in a digital form from Statistics Canada. Therefore, digital
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éoverage of EAs 18 presently restricted to AMF centres. As stated
earlier, ,the major limitat{ion of a computer-assisted urben area
&;Iineatiou system i8 the absence of digital EA files for all of Canada.
The many potential applications {f country-wide digital EA boundary
files were available, in addition to their utility in the automation of

other geostatistical boundary delineations, should justify their

creation.

Statistics Canada has a syaéem”vhich is used for the extraction of
geogtqphlc information for any geostatistical area. Known as tHe Census
- Geographic Master File, or CGMF, all informnéion is geocbded in s
computer coded format and has two main purposes: ."(1) to provide s
central computer dats basze of %he geographic information for the census;
and (2) to quality assure the geographic data to ensure the cérrect
aggregation égd presentation of census data" (Statfstics Canada, 1982¢). .
Information avaitable through the CGMFP includes boundaries for all
geostatistical areas (except the enumera&lon areas as noted above) ngd
attribute data such as names, land area and population by geoataéistic‘l
area. If expansion of the digital EA coverage oqcura, it {s likely thnn’

-~

the CGHMFP will be the asource data base, o

Within Statistics Canada, ther; are preserntly threb'aou;ccc of
digital EA files. They are: (1) the ANF, although there are techn£c01
restrictloqi preventing their general use until furthet software
developments are completed; (2)lan extraction procedure available

through the User Services Unit of STC's Geogriphy Division; and (3) the
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CGMF data base. 1t should be noted that the three sources for EA files
have identical coverage areas (AMF coverage) and are derived from the
same digitized base. The CGHF source was used for the retrieval of

digital EA files in this study.

3.2.3 Extraction and Transfer.gg Files

The extraction of the EA files is a straightforward operation
involving the submission of a standard request for the boundaries of any
available municipalitg, (see Table 3.1). The request is processed by the
Geographic Digital Datafile Unit (Geography Division, Statistics
Canada) with the files written to tape in a standard 29 byte record
interfile format. The CGHP‘d.tl base resides on Statistics Canada's
main Amdahl computer; therefore the extraction procedure {# also
carried out on thnt‘syaten. Upon rece;pt of the tape, all subsequent
processing is performed at the VAX computer aiFe in the Geocartog;aphics
qu{}vialon. St£;An;d foreign tape read procedures are used to copy the
tape information to a VAX diek file. The AMALGAM program (see next

section) then transforms and formats the data for use in the GIMMS

mapping program (Section 3.3).

3.2.4 AMALGAM

AMALGAM 1is a softwa?e system developed for the purpose of
integrating & number of existing utility programs. Sinc: its inception
several ysars ago, the AMALGAM system has expanded to include new
applications software developed in-house. Some of the capabilities

include: projection transformations, file fnput and output 1n'u variety

of formats, file editing and manipulative functions.« New features and






