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ABSTRACT
i . '( .- /” ) . w3
< This studxkzzzpares Occidental and’ NQn-Occidental iahd use
. . N T b
patterns in Central ness Districts (CBDs).  Each land-use is treated
/

Thg OE‘identﬁl stullies are

-

separately as a distribution cf‘pojh;s.

ere are six’ common

. - - f’ - .
processes: a general accessibility procegs; an cessibility to
. T \ -

-

principal arteriei\rrocess; an #ctractiveness of a\ particular resource:

: / o \ 3
process; a mutual affinity process; a-mutual disaffinity process and a
) /‘ -
random process. Each process fesults in a land use \pattern although the

f

!

clustered pattern ptedomrnatesﬁ Using a typology of \Occidental land use
. i ) ¢ 1

. patterns an assessment of.the;similarity of Non-Occidéntal CBDs is made. ’

A metHodology,éo ddscribe patterns using geostatistical measures

is outlined.

; London (the

*

7 -
Land rept is compgred for three case studies
- -

~ . . ] .
" Occifental case), Guatemala aqaiBogoté (the two Non-Occidental cases).

~ -

most Occiaental studies a cone of'}and values can be expected, in
L o .

While in

. Guatemala a second peak occurs. This second node is desdéibéd in other

-

A J

Non-Occidegtal literature and so a- revised rént model for Non-Occidental .-
CBDs is formulated. / ‘

]

o ) '. -
For Guatemafb/the‘detailed land use information. hkas also a

. N\
ality of use. The better quality businesses occur

., -

around theé Peak Laﬁduﬁalue Intersection (PLVI) and the poorer quality

f o .

N / - 111 s B . »

.
- ~
/ -

bindf;,measure of the

LY |




. ' . T
businesses are around the. second node of the revise¢d.rent model. *.This

second-node is the area of the native bazaar, the focus of»the majority
"culcures trade. It is often.the area of greacaét.pedestrian densities.
These obse;vations concur with‘;tatemente made in tﬂ% sparse Ncn- .
Occidentsl CED literaturé. ‘ : BN
When the: three case studies are cempared (without quality of )
use information) there is an overall s;milar;ty of pattern with some
‘ important differences. Land uses with a cent}al clustered'patgern tend
£
to be the same in both types of CBD They re#pond therefore to central ///
. .
clustering prbcesses. The petiphery tends to’be less ﬁell differentiated

in the Non-Océiden:al "CBD possibly becausé thé private automobile is less
A []
-widely- used There dYre two types of land use which occur more tentrally

- .

in the Non- Occ}dental CBﬁ”%han expected from Occidencal experience. The

\
first type are industrial and related uses wiqh important extra-national
. .

\ : .
connections enabling them to pay higher rents. The second are copsumer
. o2 "
product’ industries oriented to the PLVI taking the place of 'off the peg'

goods.
Therg,are no consigtent peripherai clusters or lfnear patterns

in the Non-Occfdental CBD. Random patterns do not exist in any of the

cage studies and reéular.patterns are not common. JQ

The Non-Occidental CBD is in maQy cases binodal The area

— . e O Y
around the PLVI is oriented to bccidental business practice angd the ..

wealthy minority cultural group. The area of the Bazaarn forms a second

' b
focus, oriented to the majority culture, the indigenous group. <Cheaper

and often q1fferent types of goods are sold in this second ‘area. .Aparé.
from these central fpc;lthe peripheral areas are less well differentiated

* than the Occidental CBD yet possess -the same types of uses.

) ‘ .
R < ‘ . S ° _ ,
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- CHAPTER I  *

. INTRODUCTION

- The theories, hypotheses, concepgé, or models of the Cepntral
- . \
Business District (CBD) are Occidental ones. The models are usually of

European or North American CBDs and although there are studies of Non-

Occidental CBDs none of them make direct comparison betwten these two

situafions where tra&&tion, cultdre and economy would seem to be very
)

different. This study is foncerned with the well defined subseccion of

the city known as the CBD1 and with some of itsg complex interrelation-
sﬁips. “The Occidental and Non-Occidental CBDs are.compared by studying
«differences in their dié;ribotion and pattern of land use.

In a review of the literaoure on the CBD in 1960 Murphy posed
nine areas needing further study §Murph§,3R.E., 1960, p. 982) bu? he did
not m;ﬁtion the Non-Occidental CBD notr has it reoeived much attention
oince. Commen&s by Alonso éAlonso, W., 1964, p. 165) and Bellett
(Bellett, J., 1969, p. 1) suggest that it is' time to extend Oscidental
mode}s to the Non-Occidehtal city. The liteFafure doeo oontaln Iand use

.comparisdns for different CBDs but they are usually for one nation'and

one cultural area. There are no-studies which make direct comparisons in

.
Al

differeot cultural areas.,

-, L

Thompson R.W., 1972, p. 72 demonstrates that*it is valid to
consider the CBD as an individual element in' the city. N

N .



v In this gpirit an attempt is made here to examiné the CBD in

different cultural areas. For convenience the terms Occidental and Non-

. . » ’\ -
Occidental are used but it is difficult to assign CBDs to these classes

in an unequivocal way. The concern is not to classify CBPs by cultural
characteristics but to maké a simple division wﬁich Feflects the diffey~
ent levels of-aucomobile_use, the.différent levels ;f economic develop-
ment, the diffeéent consumption patterns and the different ethnic composi;
cipn of the populations, The countries of Western Europe, th® United
States, Canada, Australia, New Zealand qng;SBUQh Afrié; are here c;lled"
Occidental, while the countries|of Central and South America, Central
and Northern Africa and the coufitries of South Asia are termed Non-
Occidental. The Iitergﬁure quoted ihcthis study and the case studies
chosen fo; decailea analysis reflect this division.
.
Since there is no single and generally accepted Occidental CBD
. model it is not possible to turn to one model to apply tq the Non-
Occidental CBD. 1If, however, the CBD models have the component$:
causal mechanisms, patgeﬁns (or ordered distributions) which these
mecﬁanisms generate and land uses which fit tgese.patterns, Epen there
N .

is agreement that there are commonélities at all three levels even &
though the'agreement is ﬁoF total.1 Because’there is not total agree-
ment as to the commonalities which gxist 1n’the Occidental CBD and because
there aré a number of CBD models and mﬁny-case studies, this study will

first define the important mechanisms’which operate to arrange the land -
. \

uses spatially; it.will then comment on the patterns which are expected

. <

llt is recognized that there is an extensive literature which
deals with associations and mixes of land uses rather than the spatial
arrangement of individual uses. The latter is the focus of this study
for reasons given in pages 23~24.

-




{'\\\ as‘a result of these mechanisms and it will consider which land uses
‘\ . . ' .
~ adopt which patterns. This will all be based on literature for the
Occidental CBD, Once completed it will show the degree of consénsus for

Odcidental.C§ps and will provide a bagse for gomparison with land use

éatterns in the Non-Occidental CBD. .

Ay

. ¢
" Harvey opened a publication by stating:

A traditional aim of geographizgi.research is to
describe the spatial pattexn of objects or events
. and to explain that pattern by way of the causa}
- = mechanisms whiclr have generated it. This implies
some way of deducing spatial gatterns from a .
knowledge of temporal proceésses... (Harvey, D. W.,
1968, p. 71). . ' \

. %

The knowledge of the causal mechanisms at work\in the CBD is derived
~ £from the comments by a number of authors in the/Occiden:af literature
which will be reviewed later..

- It is recognized that these mechanisms operate in time to

- .

producq patterns. In all oé the case studies used here, ft is assumed
‘ ‘)§§;> that the processes and influences have worked themselves out to proéuce
a- mature mosaic of land uses in the CBD. This study is not goncérned
directly with the time {}mension and, therefore, 1¢ provides no
. direct evidence of the operative processes; instead it is a comparative
study of land use patterns within the CBD and for CBDs in differeg;/’
.

Pl ‘ .
parts of the world. It is the Qccidental processes and patterns which

. Q
L ~

. - .
are besy understood. If the patterns in the Occidental anhd . Non-
Occidental CBD are the same then this 1is an,iﬁdication that the
P procesges operating are also the same. The degree of difference in .

comparing the two types of CBD is taken as a measure of the applicability

’

, of the Occidental CBD models.
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A . ("_'. . - 4
o ,;Some Important CBD Mechanisms g "
‘ .x <
The pY¥ocesses and patterns‘of the 'CBD are recognized mainly
‘ -
. v for North America, Europe, Sputh Africa, :ﬁ§tralia and New Zealand.
L ’ o
- . Hartenstein and Staack (Hartenste*. w..gd Staack, G., 1967, p. 42)
N L ] - ) .
ve . a;d Getis and Getis (Getis, A., and Getis, J. M., 1968, p. 322) show that

iﬁ tife CBDs of a number of cities the'total mix of land uses is very

. » N -
- similar. This is also a c:g;zt assumption in the presentation made by

. - Murphy, .Vante and Epétein urphy,;kE., Vance, J.E. and Epstein, B.J.,

1955, p. 21). While the total mix is similar there is also a good Wmount

of agreement that the internal structure of the CBD and the patterns of

{ndividual land uses are also similar. The agreement is ®such that terms

.
]

are coin?d-which apply to areas smalier in extent than the whole CBD yet
T
larger than individual land uses. The terms most in current use are core,"

hard core, frame and periphery. ® These terms have loose definitions yet

they reflect the "need .to d&ffereﬁtiate between the center of the CBD and
' !

3 . e * .
the periphery. . ' . .

The Distinction Between Center anh’%eriphegy

1

The:great'difference bétween the center 'and the periphery is
shown in the structure of a nﬁmggr gf independent varigbiés often
mentiongd{in CBD studies., Land rent is a fundamental vériag:; in the CBD
and is recognpized by most autgors #s an ‘important influence om 1and use.

Rents or a common surrogate, assessed land values, aret highest in the CBD

center,and decline steeply to the periphery. Central locations are more

valuable and fhey are associated with large pedestrian densities. Land is
.

. . N\

more intensively used in the center and building heights are greater k

) . i

.




(Carpbell, N., 1969, pp. 25—40).l The variables are obwiously not

- .- . Y .

independent of one another but they are important influences on the
arrangement of lawd use and their gross central/peripheral differentia-

tion is recbgn{zed in most Occidental studies and js seen to influence ~~
1 ] N

the CBD land use structure. . 'i
1

Concentric Rings

- determined by its threshold size which 1n turn determines the rent which

*

Garner presents i nore’ refined rationale for a center/periphery

differentiation in his concentric afrangement of land use based on land

N

rent (Garmer, B.J., 1966, p. 112). He shows th?; land rents @n the CBD.

defipe a cone.around the most accessible point, he peak ran!.%alue
[ ] ’ . -
intersection (PLVI) He argues that the location of a land‘use type 1is

irY
»

N

~.

the }and use type can bid for a site. The resuln'should be a concentric

use in the‘cepter and the lowest on thé’ﬁériphery.‘ If accessibility to

Ting arrangeménts are important in much of the empirical literature. The

- S

arrangement of land uses from the FLVI with the highest rent paying land

the whole city is important then the‘land uses should be. arranged in

*w ‘
concentric rings according to Garner's reasoning. ,
. L4

The influence of accessibility and the theoretical concentric

- . . )

-

concentric ring concept influences the form of most analyses and almost

all studies of the inPernal CBD arrangement of land useg expect these

A . . .
®

, » -
patterns to ogcur. E. Jurkat, quoted in Ranqels' review of the CBD

analyses‘(Ranﬁels, J., 1961, p. 23), defines a core, a fringe and a belt
N . 93

- ‘ ’
and names the characterigiics of each area.. Murphy and Vance describe

)

1A number of authors ugse gsome or all of thesg measures to de-
limit the CBD (Murphy, R.E., and Vance, J.E., 1963; Davies, D.H,, 1965).

A -

- . . ¢ -
. - . , o




*
the CBD as a Yegion having: -

7
... the ng‘=hl regional qualities - a core where the
definitive qualities reach their greatest intensity )
N with zonal and mostly impermanent boundaries
(Murphy, R.E. and Vance, J.E.; 1954, p. 419).
~ - The iaber analysis by Murphy, Vance and Epstein of the inteqpal
structare of the CBD looked for concentric fing arrangements and
described tﬁe proportion of land uses in edch concentric zone (Murphy,
| 'R.E., Vance, J.E. and Epstein, B.J., 1955). tudies just
mentioned recognize that concentric patterns pf 1l¥{nd use ccur in the CBD.
v Horwood and Boyce divide the CBD into two d areas which they

p -

-¢all the core and the frame (Horwooq, E.M. and Boyce, R.R;, 1959). 'The
concentric ring pattern is still important in thgir work since the frame
surrounds the core. Building heighfé are grea;gét in the core and lowest
in the frame. Retail productivity per square foot, pedestrian density and
land value all decline from center to p%riphery, but the decline is

. characterized as a dichetomous relafiqnship between the core and frame,

-

rather than a transitional change as it is id the work by Murphy, Vance
and Epstein, The land uses are expected to have a basic cpncentric

divisfg+ by Horwood and Boyce‘but instead of “a number of concentric bands

-

’only two major ones, the core and frame, are described. Their character-
¢

"istics are®outlined in Tables I, II4 compared-in Table 11I and diagrammed
- '

in ‘Figure 1. The addition to the statement made by Murphy, Vance and

Epstein is that in élther the core or frame, land uses can be clustered,

. ] A i
.o " dispersed or distributed in zones. Both Murphy et al ahd Horwood and .

Boyce are concerned with causal mechanisms operating on groups of land

uses. The patterns of individual land uses are in mest cages unclear.




~

Clusters

Horwood and Boyce recognize some clusters in both the most

1

central area, the core, and the peripheral area, the frame. The

frame contains nodes which "... may be concentrated in a single area,

-

diffused im several clusters or partially dispersed" (Horwood, E:. M.
ami Boyce, R. R., 1959, p. 21). Nodes are clearly illustrated in their

model (Figure—TYT. The land uses apﬁear to cluster due to their mutual

affinity or their attraction to a particular location in the CBD. The

“y

reasons are not made quat even though the patterns are recognized.
Mechanisms forming clusters are better described by R. L. Davies and by
A. and J. Getis-but these will be dealt with later in the next secdtion

on complex arrangements.’

¢ Y

-

, }Diamdﬁd recognizes clusters ip the core in his study of
Glasgow in Scotland (Diamond, D. R., 1960, pp. 523-5Z4).

-




Property

Intensive
land use

Extended

horizontal

horizontal

Concentrated

Focus of

Center of
specialized
¢ functions

Internally
conditioned
boundaries-

TABLE T

General Properties of the CBD Core*

Definition

Area of most intensive land

use and highest concentra-
tion of social amd economic

activities within mefrop-
politan complex

Area of highest bulldings
within metropolitan com-
“plex

Horizéntal dimensions
1imited by walking
distance scale

Horizontal movement minor
and not significantly
affected by metropolitan
population distribution

Area of greatest concentra-

tion of daytime populatiom »

within metropolitan com—
plex -

Single area of convergence

of city mass transit sys-

tem
AN
Focus of headquarters
offices for business,
government, and industri-
al activigies ‘

Excluding natural barriers,
CBD boundaries confined
only by pedestrian scale
of distance

~——_

N

Horwood, R. and Boyce, E., 1959, p. 16.

General Characteristics

Multistoried buildings

Highest retail productivity
per unit ground area

Land use characterized by
offices, retall sales, con=
sumer services, hotels,
theaters, amd banks

Easily distinguishable by aer-

" ial observation .

Elevator personnel linkages

Grows vertically, rather than
horizontally

Gredtest horizontal dimension
rarely more than 1 mile
Geared to walking scale ,

¢

V!!y gradual horizontal change

Zones of assimilation and’ dig-

card limited to a few blocks
over long periods of time
Location of highest concentra-
tion of foot traffic
Absence of permanent residen-
tial population

Majdt mass transit inter-
change locagdon for entire
“city oo

-

Extensive use of office space
for executive and policy
making functions

Center of specialized profes—
sional and business services

Pedestrian and personnel link-
ages between establishments
govern horizontal expansion

Dependency on mass transit
‘inhibits lateral expansion

13
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. ¢ . . TABLE Il
General Properties of the CBD.\Prame* 1
Property . _ Definitjion o " General Characteristics
. Semi~ .Area of most intensive non- .Building height geared to 4
intedsive ° retail land use outside walk-up scale o . "
land use CBD core Site only partially built on
' L 4
ProMnent - Area of gbservable nodes Sub-foci ¢haracterized mainly
functfonal . land 11zation 5urround— by wholesaling with stocks, .
subregions ° 1ing CBD core AN -+ warehousing, off-street
SR .. - parking, automobile sales
' ° and services, multifapily
‘ . . " dwellings, intercity tran- <
i sportation terminals and
. ’ . facilities, light manufac-~
‘ turing, and soue‘institu—
. tional uses
Extended Horizontal scale-geared to” , Most establishments have off-
horizontal accommodation of motor . street parking and docking
scale vehicles and to handling facilities - '
L] of goods . Movements between establish-
o - ments vehfgular
3
*  Unlinked Activity nodes essentially * Important establishments link- 2 g
linked to areas outside . ages to CBD core (e.g. inter- ' :-
CBD frame, except tran- city gransportation teminals, .
- sportation terminals . warehousing) and to oietlying
. ‘ ot ) . * urban regions (e.g. wholesale
T ’ - " distribution to suburban shop~
s \\ . . , --ping areas and to service in-
- . A "~ dustries) ’
N\ . . . .. ) . ’
~ Externally . Boundaries affected by Commercial useg generélly liml .
\ natural barriers and ited to flat land.’ o
presence of large homo- Growth:tends to extend into

4

geneous areas with dis- areas of dilapidated housing
i tinguishable internpl -~  CBD frame uses-fill in inter-

linkages (e.g. residen- _stices of central f¥®us of A
tial areas with schools, highway and rail transporta=
. shopping, and comunity , tion routes .
e o facilities) .- S o ¢ '
L-— ’ . ’ .
. * Horwood, R. and Boyce, E., 1959, p. 20. »
. N R )
L}
\ L
~ -
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TABLE IIl .

~ Primary Differences Between CBD Core.and CBD Frame*

]
- I~

% ‘. Primary Characteristics

Factor a € CBD Core In CBD Frame
Land Utilization ' Intens¥ve o Semi-intensive
Site Utilization ' : Fully: built on ) Paftially built on
Building Types . Similar Dissi;ilar >
. Grcov}th .. Upward . (?utward )
Business Lirkages . Intermal . External -
. ~ Parking Space Very limited Generally. adequate-
| Transportation Mode, . Pedes . an N -Vel{iCular‘ ) c
Tra‘n\sport.ation _Focu/s Intr;city . Inteﬂrclity :
Boundary Determinants Internal factors External. factors

° ! - P

* Horwood, R. and Boyce, E., 1959, p. 22.

L
> 0

-
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; : S The CBD Core - Frame Concept -
. Schematic Diagram witk\Selected Functional -

. ~ . Centers and Principal Goods- Fows - )
N S
{
e
>
&
-
(<]
-
Q
z
“%‘.
) \:\‘*
SN
&
&
%
INTER- 2%
ey
] oo~ - ——  Primary Goods Flow
-~ -] CBD Frame 4-——-——- Secondary Goods Flow
* "~ Including Warehousing

I* Sourcs: Herwood EM. sad Beycs. RR. 1958, P21,

~
»
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Complex Arrangements

’

»

D. H. Davies applies the.Murphy and Vance techﬁique to Cape-

town -but he gives a better explanation.of the causal mechanisms at work.

’

‘He recognizeg_that rings, sectors andgmnltiple nuclei ,can occur {n the
CBD just as Burgess (Burgess, Et W., 1925),‘hoyt (ﬁoyt,)%., 1939) and
Harris and Uliman (Harris, C. D. and Ullman, E.‘L., 1945) show them to
exist for the whole city."Concentric rings, clusters and_striﬁgs are

all meaningful CBD patterns and he links these three CBD land use pat-

~

terhs to location in relation to accessibflity, to location in relation
‘to the availability of btisinesses linhgges, and to location in relation

to arteries entéring the CBD respectively (Davies, D: H., 1965, p. 204).

His work makes an important addition to undtrétanding CBD land use pat-

terns aﬁd it deals with the pattern of the individwal land use,

R. L. Davies also deals with the individual 1and uge and takes

) 4

the understanding of the CBD\land use patterns even further. Covering’
3

some of the same ground as D. H. Davies he Hevelops a very similar but
a more comprehensive model of retail distributsion ¢Davies, R. L., 1972a,
Pp. 59fo anvavies, R. L., 1972b, pp. 1-32). He suggesr.s* that the

- rings, sectors and multiple nuclei, the three concepts already mentioned
]

. . abpve, should. not be "... viewed as separate alternatives for descrfbing'
°

. <. any one pattern of land use bul as contributing methodologies for under-

standing different aspects of the same situation" (Davies, R. L., 1972a,
, ' "
p. 70). He recognizes three components in his model of the CBD; :

... broad zomal differences in types of shops, based
on the structural variations in thresheld values for
nucleated facilities noted by Garner, this pattern
arises in shops competing for the most’ central
position of all and relates to the general sunface
' - of Stcessibility. ‘Cutting across this pattern there.
.. . will be embryonic ribbon characteristics along the

P . ,

-

4 . . .
. . * r
.
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ma jor axial rpads... A third component super- -~
imposed on both nucleated and ribbon patterns

will comprise clusters or large areas of highly
specialized retail functions which respond to
particular advantages of site and unique '
conditions of accessibility...

°

The lasé type has two subdzvisions; they may be distinctly similar in

lines of trade; or they may be similar "... in the level of quality
A .

P

image, the mode of retail organization or the specialized cliegntele
which it serves" (Davies,”R. L., 1972a, pp. 74-75). The three components

are generated by the three notions of general,—ezterial and special
- » - \\—

resource accessibility conditions (Davies, R. L., 1972b, p. 6),
l | R. L. Davies' modéi is a synthesis of much of ;he content of
the models’whfch prec;dé it. It is a useful expression of three causal
chaqié;;-whiCH affect the. CBD structure and the kinds’of patte;ns

associated with each one.’ There are three mechanisms and patterns:

1. Resulting from competition for the most central and most

>

accessible locatiog,at the PLVI ate concentric. ring patterns;
2. Resulting from accessibility due to a principal artery are

linear patterns. This can be along any major artery in the CBD periph-
ery; o -

3. Resulting from the acer tiveqess of‘a p;rticular regsource
are Qodél patterns. The attractiveness can b;'due to_the characteristics

of the area itself or an daffinity between land uses themselves..

These three typés are not mutually exclusive, they overlap and

.

-

together they make up R. L. Davies' model. The model if further
complicated .by quality of use considerations which influence the patterns.
A land use may be expected to have a concentric ring pattern but this may

be obscured by arterial or special resource accessibility mechanisms.

*




" one another they may also repel, and land uses which repel their own

Any pattern may be obséured by influence due.to the other two mechanisms
and all patterns in turn can be influenced by quality consideratioms.
The result is a very complex model to describe the structure of the CBD.

»

The moye complex model Wmay come closer to describing empirical reality

as it is found in Coventry but the ;verage characteristics of each land
use are no ionger c;hsidered. : )
The outline of the literature so far follow; the development
made in CBD land use analysis.t;rhe study of Geti{'gnd Getis should be
added, for althqugﬁ it ég‘a preliminary:sgudyg-it.ig coaceptgally impor-
tant since it defines anothgf mechanism.oéer&ting in the CBD (Getis, A.

and Getis, J. M., 1967). They allow that certain stores in the mix of

uses in the CBB may be more affinitive than would be expected by chance

—- -~ -alone. - This mechanism is a pa;{ of the third component in R. L. Davies'

model (page 13). The affinity mechanism is n influenced by the
resources in the environment although uses which are affines may appear
to be oriented to some physical location. Land uses can be mutuglly

affinitive for comparative shopping reasoms, for ease bof inter-

-

communication, as D. H. Davies Sugéests, or fot prestige or image .

reasons, all of which neea not be influenced by the physical environmipt

but may be a creagi/h of the land uses themselves. The influence due’to

eavironment amd the influence due to other land uses is difficult to

separate Githqpt a qugqtionnaire and is not attedipted in this study. -
” S
Getis and Getis help to.clarify‘two other mechanisms which are

~ .
not clearly stated"ffi R. L. Davies' work. While land uses may attract

.

.

L4 - o’ :
type will tend to be regularly spaced. The second dispersed pattern #s

the random distribution which is the Broduét of chance alone. These two
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e§fr§ mechanisms with their associated patterns need to be addeé to those
described by R. L. Davies. ) .

There are then six imporghnt mechanisms im the Occidentai

) *

literature. Each mechanism produces a particular land use pattefn; The
concenf}ic influence is recognized in the earliest of studies, it is
related to general accessibility to the whole city, to rent, pedestr?an

- ~
densities and intensity of use. The influence of the principal arteries,
land use affinities, land use repulsions, and chance processes are
recognized more recently. The enﬁanc?d.access.along principal arteries
is used to explain linear patterms. Affiniiy explains some clustered
patterns, either as mutual affinity (land use A with A) or non-ﬁutual
“affinity (land use A with B;. ,Cfusters can also be due to the attractive-
ness of a reéource'which has a particular location in the CBD, for
example, a cross ré;ds, th; port, the station or market, -Dispersed pat-
terns may be due-to repulsion processes where the distribution js
regular~or by éﬁ?nce processes where.it is random.

From this point some studies go on to describe aggregates of .
land uses; they'consider the types of association§ or mixes often using
multivariate techniques. Other st;dies continue with the individual land
use but,fas in R. L. Davié%L;study, compl}cate the éescriptions-by
considering the éverlapging effect of the differehx.ﬁéfhanisms. The
mechanisms do, of course, overlap but there Ls.ﬁuch to be Tearnéd from a
comparison of the patterns of lndividugl lané uses.in more than one étudy

-

area. This is the point of departure of this study.

~

The important prgcesse§ odtlined above are expected to produce .

certain idealized but recognizable patterns. Using a number of CBD

1
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studies it should be possible to isolate consistent land use patterns -

and compare them to the idealized patterns. iThe degree to which the two

patterns are similar is a measure of the imporcénce of that mechanism on
its distribution. This methodology avoids much of the complication of
R. L. Davies' model and helps to isolste consistent CBD land use pat-

terns. When app{ied to the Occidental CBD first it provides a useful

base from which to compare the Non-Occidental patterans.
4

. !
A Typology of CBD Patternms '

The ability to recognize and describe the pattern of a land use
depen&s upon the number of processes, causal mechanisms or influences
which are known to operate and it depends upon the vocabulary of patterns

available.. In the foregoing review of the CBD 'literature the number of

~

procesLes,_mechanisms gﬂd }nfluences are few-as are the numb%S of dif-

' ferent patterns which are expected to occur. It is possible therefore

N,

to construct a simple typology of pattetné for the CBD.

The typology is not an integrated theoretical arrangement of

>

patternsl but a compromise between the congeptuallithe empirical-and the
methodological. The cypolagy will be constructed first and following
’?his, aand:uses are added to it which are consistentl; described Qith
the same p;ttern in ghe literaEuté. In this way it is possible to

-

syﬁthe%}ze‘all the Occidental models of CBD land yse structure. As ds

already mentioned, the consistency of the pattern/land use relationsHip

is a-measure of the consistency of the Occidental CBD land use structure.

The causal mechanisms which generate the patterns a(%‘already outlined.

., 1'l‘his study, for example, useg pattkrns described by Horwood
and Boyce. R. L. Davies did not integrate the Horwood and Boycte congept
into his theoretical approach to the CBD (Davies, R. L., 1972a, p. 72).

[]
t .
L
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- N -
-

.Once the assignments are made for the Occidental CBD it will be possible ., .
to ussess the similarity or dissimilarity of the Non-Occidental CﬁD. .
. . S The typology recognizes three broad types of patterns: central,

peripﬁéral and dispersed. The use of central and peripheral is for

simplicity of presentation and the methodology outlined :in Chapter,Il can

recogmize intermediate patterns. The patterns in the typology are shown

in Figure 1II.

N

The PLVI is the most important center in the CBD. 1In the fore-

going review and in Chépter 111 some mechanisms which decline from the

o~

PLVI are mentioned. The decline in general accspsibility measured by .

*
intensity of use, land rent and pedestrian traffic is an important

influence in the CBD. The rent, intensity of use and pedestrian-density
- - L4 . . . :
o
are always considered much higher in the center than in the periphery,

This differentiation is preserved if this typoiogy. Patterns which are
-\ R

central are considered separate to those which are peripheral. Unlike

-

the dichotomy of Horwood and Boyce's model, it is recognized that pat-

terns which are intermediate between ;heée two areas are possible,

Where gengrél accessibility is not so import&nt but is replaced
‘by-strong affinity between land uses of the same type or where access to
the resources of a particular area is important then clustered-nodal pat-
terns can be expected. These clustered-nodal patterns can be either
central 6r'periéheral for they ﬁi} be influenced ip addition by the

general acceséibility factor, previously mention;d; (It may be difficult

to differentiate between the most central of the concentric patterns and

a clustered-nodal pattern close to the PLVI.) Once aga{n patterns inter-

mediate between the centex and peripﬁery are possible.

. ) . The next pattern racoghized is the élustered pattern which is \




Diagram of CBD Patterns

Qispersud Patterns

Central Patterns oL
R i

Peripheral Patterns’ .

- 18

* Patterns which sre intermoediste betwesn contre and periphery are 3ot shown.

Fgure il
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: s -
linear. Bere accessibility to an artery is important. This type of pat- .

tern may be central or peripheral or aéain may have an iptermgdiate posi-
. N »
-9 . . \

tion.
[ g

~

All of the patterns so far described are derived from the CBD

. ]
literature. A third type of pattern has its origin more in the mathemat-

-

ical literature (see Chapter 1I). This is the disperseqd pattern. . The
dispersed pattern is noted by R. L. Davies but it iS‘aot an integrated
part of his model. Getis and'Getis.E;cegnize the pyssibility of random

patterns but again they dre qot'a distinct part of a model. The dispensgd'
patterns can have two forms. »They can be regularly spaced and therefore

, \ ‘ i
are a response to a mutual disaffinity meglanism, or they can be randomly

spaced® and therefore locate by chance alone..

Land Uses Assigned to the Typology i
4 . . s T e
L]
* From the literature on the CBD it is possible to assign certain

-
* . [ )

land uses to particular areas in the typology. Less détéiled studies may ‘'

simply describe a land use as being central, peripheralgr disﬁeréed.

The more sophisticated studies describe the processes and pattergs‘more

-

precisely. In.'ssigning uses to the typology it is'poésible to assign

them to a general location or to a specific location depending upon the
. ' ’

detail of the description which the literature provides.

The‘soéhlstication of the pattern recognizin%,techniques of

each study in the literature varies considerably. At the most simple,

descriptions are verbal or in the form of maps. Murphy, Vance and

Epstein (Murphy, R. E., Vance, J. E. end Epstein, B. J., 1%:5, . 26) use
. SO
a methodology with a concentric ring bias. Land use percéntages, are

. -

estimated for one hundred yard zones radiating from the PLVI.

-
~

A
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»
D. H. Davie;, (1965), p. 31 points to a flaw in the analysis fq{, with the
concentric ring 5% the spatiai unit, mo other patférn but co&éentfic ring
patterns can Qe rgcognize& an& even some of these may be invalid, e.g.
where there are arcs and not full belts., Getis and Getis use only one
hindred yards on one side of the street on either side of the PLVI of
thirteen United States cities. R. L. Davies deals only withiretail land

uses and Hartenstein and Staack use grid squares which do not give a

-

detailed description of land use patterns (Hartenstein, W. and Staack,

G., 1967). D. H7 Davies uses a method which does not allow edsy compar-

. <
{son between one CBD "and another because he defines and maps complex

™
shapes'using isolines. R. L. Davies uses the most sophisticated mathe-

matical approach and he draws on'g_wide range of geostatistical measures
5-3

r'd

like those applied tg the case studies of this dissertation (see Chapter

AR .
II). There are other stadies of t ix of uses rather than the pattern

of indiyvidual uses and these will be discussed later. - s

The assignment of land uses to places in the c}‘blogy is based

be expected befause the stadies are independent. Same studies for °

example include,\while othersexclude, industrial uses. The authors can
also differ in the, way land uses are represented. Some éuthors use

- t. \\
eas but in_all six cases tﬁé“unigg are discrete and

d so that /sepdrate spatial patterns :;;533‘&e£135§. )

ate not accumu

. —~

points angd others

e

Some. of the six analy re for the ground floor only, others aggr?{ate ‘\“\‘

all floors\;ogether and others describe each flodr separately. Where

possible cross-comparisons between the literatuyre and this dissertation

are for ground floor patterns only. Often in the six studies differencA "

v
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criteria are used to draw the boundary but since this study is of
internal CBD patterns the boundary definitions are less important.
. ©
A number of other studies accumulate land use irnformation for a

”

statistical unit such as the city block, the block front or some other

.aggregating unit. Studies using these methods are less useful because

- the information on individual patterns is lost and they deal with the

patterns of aggregates of land uses. Studies-of this type, whether they
. ¢ ,
use geostatistical or multivariate methodof%gies are not used in assign-

ing uses to the typology but some of the general patterns which they

'describe will be commeuted upon later.

-
- -

-' .

Muthy, Vance and Epstein (Murphy, R..E., Vance, J, E. and

-

Epstg&ur B. J. 1955), Horwood and Boyce (Horwood E. M, and Boyce, R.

M., 1959), Scott (Scott, P., 1959), D. H. Davies (Davies, D. H., 1965),

city.

- =

R. L. Davies (Davies, R. B., 1975), and Carter. .and Rowley (Carter, H.

and Rowley, G., 196&f are the principal authors used here,. The first
e
" four particularly are interested in universalities of patterns despite

the unique properties of individual cities. A synthesis of the results
o F
of all of these adthors already shows strong similarities and this despite

P

the differences in the classifications and the types of analyses which

-~

tiey use. The center/periphery differentiq@ion dominates otherwise the

.emphasis in their works, as in much of geography, is upon clustered pat-

o -

terns which are most easily recognized. The dispersed category partic-

»

ularly is a neglected one. In addition R. L. Ravies and Scott are only
interested in retail uses and produce no results for industry. Despite

these qualifications there {s-clear evidence Qi\order in. the Occidental

The land uses are assigned to the parts of the typology in




Table 1IV.. This figure is a summary of the consistency of pattern for
e Lo L
each land use. The land uses can be assigned with confidence, in most
4.

cases, to the broad areas of the typology. The figure shows.those which

have a definite designation and separates those which are tec some degree
questionable. 4 land use may“be described with a given patterh by any of
the above authors. When the authors agree totally on the pattern. assoc-

iated with a land use then it occurs in column two (land uses of consiet-

ently the same pettern). Consistent land uses are always agreed upon by

k4

at least two and usually three or four authors. Where one or more authors
are not totally agreed on the pattern associated with a land use then it

is recorded in column three (land uses of questionable consistency of

pattern). Land uses can be questionable either because the authors dis-

agree or because differences in classification makesuaccurate comparison

difficult.

' The central-clustered uses are all pedestriaﬁ)oriénted types
- . . B f
with what R. L. Davies woulq.describe ag a large number of customers or

what Garner describes as high thresholds. Of the uses which are listed

as questionable in this section all are recognized as having a center

focus althoughsfor each one some author differs from the others in

~

describing the use as dispersed. For this reason its locatiqn in the
typology is questioned., Cafes, of all of these uses, have the 16wﬁst

threshold and only banks have ever been described as linear.
. ) 4

* ' f
An important peripheral category is formed by those uses which .

are clustered,. for these uses have either a mutuyal affinity or are

attracted to some- resousce offered By the specific area in which they o

locate. Those which are linear rather than nodal are likely influenced

by the ﬁresence of an artery and the ;eséurce is tpe road itself, Most

-

¢
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TABLE IV

Land Uses Assigned to CBD Patterms

FS ~®

™

3

.
\ — -

-»

l. —

o
4

Pattern

Land Uses of Consistently

Land Uses of Ques=

]
) the Same Pattern tionable Consist-®
' : - e of Pattern
(o \* Y P
Concentric Department Stores Hotels -
, "~ Variety Banks .
] Central Clustered Shoes . . Th¢aters
- Nodal Clothing and Cafes
£ ‘. Women's Clothingl Vacancy
Specialty Foods? e
Clustered - Banks
) Linear °
a Congentric s . Banks
] Parking.
Wholesaling*
Public Government
g ) Organizational
- Transportation
Industrial*
. . Residential*
Cafes and Restaurants
¢ ) Shipping
\ -
Periphergl Clustered Furniture - RS
. Nodal 0ff1id@ Supply Furtiiture .
‘o and Equipment ,*
h Professions
- Auto Sales
" [
y Clustered , Furniture
: Linear . Auto Sales
2 . e General Food
Regular : Food
g Dispersed Service Trades/ Hotels
: Rahdom Personal Services Cinemas
Hoteld, tinemas and Vacancy
¥ Entertainment Books
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TABLE IV (Continued)

Ay

/ . . ‘ .

Pattern Land Uses of Consistently Land Uses of Ques-
the Same Pattern tionahle Consistency
< of Pattern
\
Miscellaneous Retailing - . General Shoppihg
General Trades : i
Catering/Eating Places . ;
) e s
o~
. s
. ! *
\
. R -
- .

~

1Men's clothing in a few studies is cemtral but it is closer to
the edge of the center than women's wear.
2 . - ’ o .
' Food where it loses its speciality qualifier becomes pore
peripheral and some authors suggest that it is more dispersed.

3Johnson in his study on Melbourne states that medical'offices ,
are clustered (Johnson, R. J., 1968a, p. 189).

4Davies, R. L. has.gamages and repairs under personal services
which he shows to be pertpheral. - -
l .

* :

Piamond in his study in Glasgow agrees with these designations

but notes that Industf olesaling are peripheral but not totally
non-central (Diamon s, P. 528). .

-
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of the peripheral uses Horwood and Boyce suggest are large space users
with a vehicle rather than a pedestrian orientation. The professions, .

where they are in the periphery, are likely site-image oriented but they

~

are not great space users. Auto sales and furniture sales aréfdéscribed

as linear uses by two authors.

Certain other uses are described as peripheral but do not

cluster like those above. They may be -peripheral in rings or have no

form except that they are not central.

-

A number of uses have an intermediate position bgtween.the

center and the periphery., Although there is some disagreement a few

authors have described household goods and service in this way while .

others say they are more dispersed.

* As has been mentioned most studies are oriented toward defining
. - €lustefMs and do not recognii; a dispersed pattern per se. It then
t becomes the residual categoty of as yet uneéxplainable uses. This is an

unsatisfactory descﬁiption of some uses for it may be that‘.brtain uses
are not associated with any of the above structuring prbcassés but trans-

cends them all. This typology goes further in at least récognizing those

i

. which are maximally sPacéd and- those seemingly located by chance alone,

This last category is :likely to contain those uses wﬁich need more exam-

Hn;%ion and it {s hoped that identification will be a stimulus to further

research. NT .

Laly
. ~

The péttern associated with each land use is fairly constant

from study vo study. ,This is particularly true fgr the broad central

\]

versus periphery differentiation which also AOminates the theoretical
literature. The method used to define patterns {s™much less constant and

different methodologies are capable of finer-deséripg}ons than others.

3

[ 4
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» -

- . - —

. ’ i - ;
Some descriptions are simply verbal, wheresp others are precise and math-
ematical. The studies in the Jiterature do not differentiate between /

central patterns which are concentric and those which are clustertd nodal

L4
-

nor do they distinguish between dispersed uses whigh are regular and

-
. N

those which are random. There are no uses which are consistéhtly -

described adicentral-clustered-1inegr. The periphgral-concencric uses

-
are all quest’ior@ble as are the periieheral -clustered-lineay uses. Certain®

‘:patterns in che CBD are much more signlficant than others as this aSS1gn-

c ment of uses show. .
The stud&, then, is bgéed on the rec;gnition_ofipftterns which
are q}osely :elgted to™hese processes descwibed in. literatufe. It
has an empf&ical érientation avoiding the prob}em of‘matching empirical

“a : ’ results with narrow theoretical premxses. It draws upontiggggber of unin-

——— tegra:ed,explanations which are made in the combined thgoretical and

- . ) . . ~-.
empirical literature. . . o /”;: .

In addition to the essentially geostatistical works ‘mentioned

3bové whieh\gszl with'the spatial pattern of individual .land uses, there
TN

N . .
= ' is a consider. le bo%y of literature which uses'multivariate analydes and
provi@es useful results particularly with regard to the mix and the assoc-
fations of' lahd ﬁses'in éheiCBD. Although the multivariate work does not
‘ N providé.detailed statemeﬁts of individual éatterns many of the
associaEZOns are interesting and wor:hy of mention, B -
. ' St@idies of.Land ﬁse Agsociations -

Most analyses of thé'aqaociation between lapnd uses are of the

<

multivariate types and include factorlal, principal components and various

L]
9

Kinds of cluster analysqf. Goddard (Goddard, P.% 1968 PP- 70 -71), who’

| &
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uses this type of technique criticizes D. H. Davies and his study based
on discrete areal units, and criticizes the family of point pattern

analyses in general by saying the results are difficult to compare fér_

g .
more than a few cases., While this is true, multivariate analyses fail

to describe the pattern of' individual land use except in a gross sense
and the§'may 'miss’' completely disperseq patterns '(see Chapter II,

p. 32). tIt is diffiéult to make exact cowmparisouns since the former - ‘
describe spa:ial‘pattetné and che litter describe mixes or associations

of land»{x_sgq: Similar lar';s use patt;:l.:ns where they ,occurﬂ.n the same
‘part of tﬁé‘CBD‘huét mean -that the uses are mixéd or assobi;ted. ‘Further
detglled'comparison is diffi&ult to make 2ince so much information on the )
distribution of-a lagd use is lost in mﬁltivariate analysis. It would

not be easy to's;y whether asso;iaCed uses ;re c1ﬁ§?Z;;d, associated and
linear, or assqc;ated and dlspersed. It is only possible to. describe

gross patterns.of assoctated land uses. Despite thﬁéL difficulties it is

still worth considering some multivariate results to see which broad
associations and which broad patterns éo occur. Even though arr under-
standing of individual land use patterns is” a useful, if not a necessary, Y

" first gtep in CBD hnalysis it is nﬁE one that is usually taken before. a

- multivariate analysis begins, ’

Notwithstanding this qualificﬁtion on their comparability

certain parallel results of the two-methodologies are worthy of note.
Wholegsaling is commonly associated with a number of other land use -types
.which are usually periQhéraI:.rather than Eofming a cluster by itself.1

In Whipple's studﬁ of Melbourne, wholeshfing ta associated with public
' b : , -

looddard, P., 1968, p. 72; Davies, D. H., 1965, pp. 58-59;
Whipple, R. T. M.; 1967, p. 11 (refer to grouds 4, 5, 6, 7, 8 and 9 in
the appendix). . R




.
A

use, park%dg, government industrf, educﬁtion and motor vehicle sales,
all of which.@re-periﬁheral uses.® The land uses associated ih two af
Whipple's other clusters confirm the grouping of some of the central and
clustered uses in the typology. Shipping and insurance are signifi-
cantly related in the study of offices in London by Goddard and he also
noted a finance association in the grouping between insurance and
bankihg, and Banking and other finance. The ‘textile industry is, he

comments, the only industry which is clustered of itself (Goddard, P.,

1968, p." 72). . . ' . o ' ‘ ..

’

Although texXtile uses are the only industrial category which

are clustered it is a feature of the multivariate literature that most

commercial and service uses are descrfibed as clustered with their own

type. &hig adds -furth®r justification to a geostatistical anélysis to
find the type and the dggree of clustering,’for a multiyariate technique
is ill-suited'to highlighting such élusters.. The Setis and GetiQ.sggdy '
at first does not seem to substantiate this clustering of like uses butt
their work may have some serious methodologlcal short comings (the SC“dy:)
. is only an exploratory one fo-test-a method of analysis, see p. 18).

R.7L. ;évies in his criticism of the Qtudy points‘gut that the boundary

of their study enly encompasses the first ring #n Garner's hierarchy of
uses. The first ring is the clothing ring and it is interesting that it
is clothing which is :he'only significantly associated use in the Getis

study. R. L. Davies applies the Getis and Getis methodology to the whole

CBD. Coventry is a much larger area and for seven broad categories of

» L 4

I

1Whlpp1é; R. T. M., 1967, p. 11 (refer to groups 4, 5, 6, 7, 8
and 9 in the appendix). - s

»
-




l4nd use he found.that self-association were the most signiéicant
(Dav;es, R. L., 1972b, p. 30). 5. L. Davies shows, despite the prelim-

\inary Getis and Getis findings, tha; self-clusters are important to the
CBD. , |

. N =
Griffin and Preston (Griffin, D. W. and Preston, R. E., 1966

and Pseston,®?R. E:, 1968) worked ou the area which surrounds the CBD.

L]
By some definitions (other than the Murphy fVance delimitation (Murphy,
R. E. and Vance, J. E., 1954) the area which they defime as the transi-
‘tion zone'would include parts of the CBD periphery. It is notable that

all of the land uses which they mention are perdpheral in the typology as .
—~ . s

might be expected.
The analyses of the mixes of CBD land uses tend to confirm the
descriptions of individual patterns and therefore the arrangemeng of land

uses in relation to the typology. .

The\tyéology used in this study is a summary measure of the state .
of the Occidental literature. The division between center and periphery
is the one which is commented upon most but there are some references to
other patterns. Tbe next -chapter outlines a statistical method of pat-
tern recognition wﬁich is more comprehénsive thanAany used before in Cﬁb
anadysis. This methodology will be applied to .three case séudies. The -

- first is the C§D of the city of Loadon in Ontario. It is taken as a
representative Occidental CBD for which detailed locational information is
available and it will be used as a test of the methodology. Guatemala
and éogotﬁ are analyzéd next as Non-QOccidental CBDs. Befgre the_analysis'

éf LondBn, Ontario and after the reﬁiew of,tﬁe methodology some potentially

explanatory variables will be described fos all three case studies. The

-

culmination of the dissertation is a set of comménts upon the

® »




.commonalities and differences of pettern for the Octidental and Non-

- - : - A
Occidental CBD and an assessment of the potential use of Occidental CBD
models.

L3 » A . -1
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. SYSTEMATIC PATTERN RECOGNITION .
-’ ’ . -
: 4

*The purpose of this chapter is to outline a useful and system-

{
,/_> - CHAPTER‘II '
\
o
\

. v
atic mefthod to test for the occurrence of the pattermns and, by
- .

inference, the processes outlined in the typology in the last%thapter.

2 A general cateéory of descri;tive spati;I statistics is out-
lined by Bach1 (Bachl, R., 1963), Warntz and Neft (Warntz, w. and Neft,
D., 1960)b Neft (Neft, D., 1966), and Shachar (Shachar, A., 1967) among .
others. Another set of inferential statistics is out11ned by Rogers
(Roéers} A., 1969), King (King, L. J., 1969) and Clark and Evans (Clark,
P. J. and Evans, F. C., 1934). -A?ded to the descriptive statidtics thes;
inferential statisticé.define separate spatial properties and provide a
use ful paékage éor CBD pattern analysis. The descriptions are largely
, based on statistical averages and closely match che'tyﬁology in Chapter I
to provide a bettér descriptive analysis of individual land ugses than has
previously occurre§ in the literature, . . :
The typology.iﬁ a useful synthesis 65 currently known CBD
procesgeg:and patterns. The accuracy of'the land use assignments to the .
typology depends upon the descriptive quality of the wmethodology used in
~each analysis. All of tﬁé six studies previously mentioned which |

contributed to the assignments, use geostatistical measures, mainly the

relatively simple measure of mean cenfer and dispersion. In Chapter ‘1

31
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there ffe some genersl criticisms of CBD analysis; others Qrefpresented

next, before the description of the detatls of the methodology used here.
Most‘studie§‘yésed on the collection of data ‘for an.areal

statistical unit bhave shortcomings. Data oh the individual building's

land use is accumulas;d t? some larger unit whether it be grid, city

. block or block front. The grid studies have tﬁe problem of deciding

upon the optimal grid size for the mix and distribution of CBD land uses

r

since each land use is both a different quantity and a different distrib-
- <

ution. The grid could therefore be optimal for one land;use but poor for

another. Because the CBD, in North America-et least, is laid out in a

grid system of streets some studies use simply the city block-as the

unit of data collection. Use of this unit ignores the great differences

that can exist between two opposite sides of a block. There are
inherent problems based on. this areal unit and there is.a considerable
loss of information. Streets functionally unite the sides of the blocks

which face onto them and so some studies use block fronts as the statis-

tical unit (Campbell, N., 1969).

$ ~

Apart‘froﬁ the unit of data collection, the type of analysis
the data is‘éubjected to will, of course, determine the type of
descriptions p&ssible. There are two quite different sets of techﬁiques.
The inderest here is on the.pattern of individual land uses bsed on the
process in the typology so the study coAcentrates on a set known ﬁs
geog;atistiCS.. The second set ;s the multivariate analysis set .in CBD
analysis and 1ﬁc1udes factor analys{b, principal component analysis and
varfous types of cluster analysis. Multivariate aqalysis is based on

the mix or association of uses in some spatial unit. The analysis of the

assocliation of land uses is used to .group the spatial units into clugters,
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L J
which if they, are contiguous form regions. The set of techniques can be

useful in dqfining inner CBD regions‘but there are problems not
encountered in the use of geostatistical techniques. Both the problems
of multivariate analysis and thenﬁ;operties of geostatistical techniques
help to justify the choice made in this study.

There are a number of reasons for choosing geostatistical-~
‘. rather than multivariate types of analysis. In most ﬁditivariate
analyses of the CBD each city block, block front or other statistlcar
unit is described by the quantity of each land use or area of each land

uses that it contains. The statistical units are associated or unassoci-

ated depending upon the similarig& of the land use mixes within an areal

another unit -is calcul-

ated using the correlation coefficient in factor analysis and principal

unit. The degree of association of on

N -

o componeqc,analys§s and using an index of association in most cluster
analyseg. The complexity ol interrelationships in the original data

matrix is reduced to a few factors, components or levels of association

3

which are relatively simple measures. These measures form a masrix of

.’

associations for every unit yith every -other unit. The matrix can then”
be used to define clusters of the units, each cluster having-a pﬁecise

theasure of association (variously defined depending upon the techniqué).

-

N t . '
The techniques are useful in spatial analysis in that where the units

are spaéially contiguous they define regions which have a measure of

cohegsion agsociated with them but they are not useful as a tool to °

describe individual land use patterns and so are not used here. A

detailed review of factor analysig and principal component analysis is

found in King, L. J., 1969, pp. 184-193 and pp. 164-184 respectively.

@ o :

I
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Many forms of cluster analysis are discussed in Sokal, R. R. and Sneath,

P. H. A., 1963.

More fundamentally there are problems associated with the use

L)

of the product moment correlation coefficient in studies concerned with
i . . i < v,
spatial contiguity. Harvey states that the product moment correlation ;?)P
coefficient seems iﬁappropriate for regionalization: -
Since the aim of such regionalization is to
produce contiguous regions which are internally
relatively homogeneous, it seems almost certain

that this condition of independence. in the .
observations will be violated (Harvey, D., 1969, P

. P. 1573. ﬁli

The product moment correlation coefficient is the basis for

. ~ factor analysis, ptincipgllcomponeniﬁjnalysis and multiple regression
analysis. Factor analy;is is further criticized because it only
rewrites the original data in another form wh;%h may or may not be
interpretable (Johnston, R. J., 1968; p. 577). In addition, in\{ompar-

.ative studies a-synthesis of results of several factor analyses is’

-\ Pd
. quoting Miller and Kahn, 1962, p. 295).

difficult if not practically impossible (Hagvey, D., 1969, p. 347,
f |

\
- Harvey states that the various types of clustering, linking and

grouping techniques face similar difficulties of application (Harvey, D.,

\ 1969, p. 347), There is no method to decide which resulting classifica-

tion is best (dohnston, R. J., 1968, p. 386) for the application of dif-
ferent techniques can proéuce different, and often very différent,

results. Johnston quotes Rao in stating "No formal rules can be laid
. - Vd i
down for the finding '‘of clusters because a cluster is not a well defined

. -
.

term" (Rao in Johnston, R. J., 1968b, p. 576).

- In multivariate'analyses the pattern of individual land uses
. . ) Q
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are not considered separxately bg; are lost as a part of the mix of uses
. sk 1 .
making up each statistical unit. As a result multivariate analyses

seem to ignore the fact that the processes in the CBD operate on indiv-

idual land uses first. The classifications or regionalizations from

»

multivariate analysis have a tenuous connection with CBD processes. At

Sest a set of land uses would be distributed in exactly the same ;ay as a
res&lt of the influéncé of a process or processes which is common to them
all. The process and pattern could then be paired. However, this result
is most unlikely ;nd a comparison of.actual patterns'witg ideal land use
patterns resulting from kpown processes cannot be made in this kind of

analysis._ A primary knowledge.of individual patterns and a description

h)
H

of their similarity with certain idealized patterns seem a useful way to
describe,.first? the different spatiaf characteristics of lanq uses anpd
second, the structure;of the CBD. This is the method used to construct
the typology in Chapter I, and it is also the method used to compare
Occidental and Non-Occidemtal patterns? Geostatistical rather than

myltivariate techniques provide the tool for pattern description used in

this study.

Two geostatistical studies of the CBD lose infdrmafion, one by

accumulating the land uses to the city block unit (Thompson, R. W., 1972)
and the oth;r by sysg:matically defining spatial cluséers which cannot be
easily compared either from land use to land use.or from CBD to CBD
(bavies, Dx H., 1965). Thompéon uges the block front as an areal un;t

r

and calculates the proportion of the area given over to a particular land
3 [ ]

v ‘

Alexander recently uses information analysis in an interesting
study of the CBD of Perth, Western Australia but it'is subject to these
same observations (Alexander, I. C., 1972).
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<
' - uses in each block. He develops indices of segregation and compactness to

defi;e CBD regions but his results are not comparable in detail with this

study since his land use data is accumulated in the statistics and

further Shbmerged in a regression analysis for twelve British citigs .
(Thompson, R. W., 1972, pp. 69-94). Davies' study uses data én the area

covered by each land use unit (Davies, D. H., 1965). He describes the .

shape of the distribution of each land use. The shapes are varied,
based on isovalue lines defined using measures of the percentage area

S
and percentage distance from the center of gravity (Davies, D. H., 1965,

i v
pp. 41-43), Each shape is unique and comparisons with other shapes are

diffiCUlto . ° -

-

Davies states that: ‘ <
N-
+.. The clusters delimited on the basis of greal
measurements would not present a gpatial pattern
grossly different from that obtained by meand of
establishment counts (Davies, D. H., 1960, p. 40).

e This is a useful observation because this study uses point and not areal
information.1 He also found that the mean centers of the clusters for.
areas.and points are very close together. The cumuiative percent#fe of
?pints in a cluéter,‘if the land uses are represented as goints, éorres-

ponds quite well with the cumulative percentage of area fn éhe cluster,

if the land uses are represented as areas; The cumulative percentage of

points in the cl?ster underestimates the_area somewhat especially between

the 45th and 75th percentiles vafg% (bavies, D. H., 1960, p. 40 and Fig.
14;‘but these observations suggest that a study of land uses as points is -

~

a valid substitute gor land uses as areas.

(3

-
.

1Ateal information is not consistently available for London,
Guatemala and Bogota and so point location information is used.

-




The Boundary and the Scale ~ -

fhe boundary and the scale are .interrelated and are important
=~ in the description of patterns. The CBD as a spatial sub-unit incéhe
city-wide system is the result of cit§fwide processes. . The internal

CBD, the focus of this study, is the result:of CBDLQide processges which

spatially diffegentiate the land ;sesm The CBD boundary has received

/
considerable attention in the literature. In the three case studies in

- this dissertation it is assumed -that the: boundary is defined large enough

to encompass the aggregate of processes and patterns of interest in this

é,tud’y.l The assumptlon is ‘intuitive based on other .CBD studies and where
the definition is erroneocus ghe boundary is likely too large and so pat-

L

terns would be over-clustered as Figure IITA illustrates. This "tendency
can be negated by describing patterns iﬁ relative rather than absolute
‘terms, as will be seen,later.riTo i&tntify the parts of the CBD spatial
system it is necessar$ to define land uses in enough detail so that the
land use sub-éystems making up the whole CBD are‘identified. In eqch of
. _ the three case studies ;h; land uses are more\detaifed than ig most

pyblished CBD analyses.

. i .
When the boundary is defined and,the uses finely differentiated,

- o

their pattern should then represent spatial sub-systems which are the

N . A .
result of CBD internal processes. It is recognized that there are uses
- . ) - - . .
) : : .
: YTThe boundary in .all three case studies is defined by the .

planners in the respective cities. The five percent of the=PLVI val
ewhich Murphy and Vance said corresponded closely to the edge of the RBD
(Murphy, R. E. and Vance, J. E., 1954, p. 426) is shown for Maps I, II
. and III and it approximates the area defined in the field. 1In Guatemala "
. this is not the case but the CBD is considered large enough intuitively
) to allow the study of the internal structure of ‘the CBD. It seems from
the Guatemala example that the five percemt value doés not always approx-
) imate the Non-Occidefital CBD boundary. -
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whose arrangement is the result of outside influences for few systems,

in the social sciences at least, are témotely clgsed. The regular or

j<4 R
random uses may be non-CBD in character. It is difficult to say more
thgn thﬁi‘they‘may be non-CBD but they do contrast with those other
. clustered, linear and concentric patcérQ§ which are linked with a spatial
process in the literature. To say that they locate by chance, or are
mé%imally spaced seems unsatisfactory given influences. like the extreme
- gradients in land values or pedestrian density in the CBD. It can only =
5 .
be concluded -that intuitively, dispersed, random or regular (particularly
random uses) operate according to a process which has a larger boundary.
It has been generally agreéd (although not_aleyQ‘
observed-in practice) that different processes
become significant to our understanding of spatial
patterns at different scales. For the most part,
however, we have no measure of the'scale at which
a particular process has most to contribute to -the
formation of a spatial patternm and our notions ' L
regarding the scale problem remain intuitively -
£ <.  rather than empirically based (Harvey, D. W.,.1968,
’ p. 72).
Random and regular patterns s¢em at odds wi:h.fhe general
L ’ N
s - accessibility mechanism, the mutuat affinity mechanism or the attractive-

ness of a physical resource but instead of a spatial explanation based on

A

scale the explanation may lie in some other non-geometrié influence on the

L]

e ' land use. Diamond points out (Diamond, D. R., 1960, p. 528) some

inflnences’ef history ia Glasgow. /The_ influence of zoning has been noted

«

by Wedver aver, D. t;, 1969, p. 410% and R. L. Davies has a model with
- . - { .

)
<

an impor;ﬁnt crogss classification based ohfthﬁkauality of the business.
} ’ ) B o ) *
All of these influences are mentioned to explaiw deviations from the
expected patterns. All of these and mo‘ have an effect on the inter- .

\d pretations of patterns.andd while they can be raised to explain anomalies

Ad .
-~ - . - . . 9
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it is also possible that they can lead to misinterpretations of some

pattet&s. It is possible to avoid ervor by comparing patterns for dif-

. A .
ferent cities for the same land use so as to isolate patterns which are -~

2

the same despite local influences. Although many autyérs raise 'local

influences' to explain aberations of expected patterns there is consider-

able evidence of common pattern (as noted in Chapter I) and it is aif- )

. .

ficult to assess what is truly 'local'. The design of the analysis'in
. .

this dissertation is such that it is possible to isolate land use pat-
L]

_terns produced by known CBD mechanisms which are typical of CBDs. ////

Cémparisons/gre difficult between_éities of different sizes, -
of different sized CBDs, or of different quantities for each land use,
‘$ome statistics can be compared directly despite these differences,

’ ghile others can be cbmpared at an ordinal rather than interval scale

-

when the uses are ranked for a statistic rather than compared by absolute

value. Some degree of comparison is alwayS8 possible but an attempt. is
»

Bade here to preserve as much information as possible while making e

comparisons: The actual stagistics to be uged, their properties and-‘the

method of comparison follows. ‘\\\
) v . ’ .
Basic Data Description . .

In the §grlysis the CBD of.London, Guatemiala and Bogota are
"assumed to %e a homogeneous plane; Murphy and Vance point out that the‘ "
CBDs are mogtly built on flat sites (Murphy, R. E. and bance, J. E.,
1954, p. 335, Figs. 2, 5) and this is true of all three study areas (in )
Bog?té thére is a gradient for a small peripheral proportion of the CBD).

" A land use is treated as a point on this planar surface. This point is

located on the map at the front of the business where it meets the street
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although a very few uses are interior in the block. Inaccuracy occurs in
the study.by assigning a land use to a point, that point being usually at
the street fronE‘BQé;iris is not serious considering the total area of

, the CBD. ) \ ‘

land uses ar%\sorted so that each has N individuals of equal

-

-

weight described by cartesian co-ordinates, Each land use is analyzed -\\\\
separately fo; each of the th:ag_&:ff studies in turn. The statistics

'are qf two types. Descriptive statistics are only afﬁ:cted by the

border in that it defines the limits of the distribu;ion; Inferential
statistics are affected by the border because thé¢ density of points ﬁer

unit area is used in the calculation. Although the second group are

correctly called inferential statistics they are not used for inference

- in this study. 1In all case studies the data is for whole popu}ations.and

[ ]
not samples so that the inferential statistics are.used onéy in a

- >
descriptive role. The patterns which are outlined next are the average
charatteristics of the spatial distribution of each set of land uses

‘represented as points,

- The Points of Focué

= The focus of a land use distribution is important. Land uses

which are: peripherally focused, like automobile sales in the Occidental
. : & ' . , R -
/ ' ‘literature, are quite different to ceantrally focused uses lik* &hae °
‘ stores.. The importance of the center is shown by thi-frequency of use. of

- —~ the PLVI in the literature and‘the cBmparison of fts location with the

A

distribution of the land uses. The PLVI is the most accessible inter-

’

gection of the CBD and as a consequence around it rents, intensity of use

and, pedestrian densities are highest. The relationship between the

s
»
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q .
location of the PLVI and the point of focus of the land use is taken as a
measure of the importance of general,accessibility to that land use. It
is aiso counted as a measure of its ability to pay rent and its orienta-

tion to pedestrians rather than vehicles. Land uses distributed close to -
. ) )

the PLVI pay high rents and are in the center of heavy pedestrian

-

traffic, those in the periphery are not. The point of focus cgn also be

used to measure a property of the mutual affinity mechanism, Where\ land

~ -

uses are clustered through mutual a?finity the point of focus describes

L}

the center of their cluster.

The measure of focus in this study is a common one, the mean

center. It is the:balance point or center of gravity of the distribution

<

and is described as follows:

) N
X = Xi ' , ' Y = Yi
s L
N — N
jeu1

where X and f‘are the cartesian co-ordinaies of each (
point i, and N is the total number of points for each
land use.

The mean center is "the® point on thetﬁlane from which the sum of squares

of the distances to the point of the distribution is minimal' (Shachar,

.At, 1966, ppn 199'200)o .

i
A}

Disgeréion

The relationship betwe®n accessibility and the pattern cannot be
described by the point of focus alone but when a measure of dispersion {8

used central and, clustered uses can be differentiated from pefipheral




uses. Two mean centers (points of focus) could have the same focug but

one be clustered and the other dispersed, indeed one might be tightly

concentrated round the PLVI and theigther completely in the pertphery.

There is some difficulty in distinguishing a pattern which is dispersed

throughout the central area and these which are peripheral and non cen-

L 4

tral. However the stati§tics are useful in that they distinguish

relative degrees of clusteredness and peripherainess and so help to
describe a pattern's relationship to the accessibility mechanism._ The
statistic also q;scribes peripheral clusters where a mutual affinity or

a‘n affinity for a characteristic of ‘physical environmelnt is iu;por-
tant. The pattern with a peripheral mean center but a dispersed distribu-

tion has no explanation in the literature unless it is a non CBD activity

or is the result ofPa random process. .

b ]
L]

The measure of dispersion allows many of the patterns in the-
typology to be recognized but it does not allow a differentiation between
certain clustering processes. Clustered patterns can have a number of

* interpretations. Peripheral clusters can be clustered due to the
influence of an environmental characteristic; what R. L. Davies calls

-
-

resource accessibility. The;e may be warehouses, garages or other land
' * -

¥ uses associated with a port? river or an important artery. ,Land uses can
also de clustered with respect to one another and without regard to the
L4 . o

environment. Getis and Getis call this mutual affinity. Clothing stores

Co are mutually affinitive because each generates custom for the other.
P .

Certain professions are affinitive requiring close pergonal contact. Only
’ A
- L
those land uses in the center of the CBD and close to the PLVI can, in

.
. . ’

addition to resource accessibility and mutual affinity, be influenced by

general accessibility to the whole city.. General accessibility declines,

¢ .

d
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;ike assessed land value, .intensity of use and pedestriah density, from

the PLVI. It is not possible in thise study to untangle these three .
closely related influences an patteérn except to recognize that each one
produces a clustered pattern. In general, resource accessibility relates

to a process focused on a specific part of the CBD envirdnment whereas

mutual affinity is related to a process involving the individual land use
itself, and general accessibility is related to the overall decline in

the value of the land from the peak land value igtersection. ‘It.is not

. - 'Y

possible to differentiate between these influences without reference to
. additional info%mation~about the more detailed individual decisions which

influence the choice of sites.-
The measure of dispersion also allows perlpherally oriented

patterns to be recognized. The degree to wnich patterns are exclusively
; central or exclusively periphefal has no measure. This causes some
problem in interpreting concentric r1ng uses for it is not possible to -

describe them as peripheral-non-central, only that they are peripherally

oriented.

~ 1

The measure of dispersion uSed'herelis the oean distance to the

' mean center which is calculated as follows:

- N
. . 2.1/2
) o ;’ ((X X) + (Y Y))
' v mean distance to . =1
‘. © - - the mean cédnter N
where X is the mean value of the X co- ordinates hx .

and Y is the mean value of the Y co-ordinates

-
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Focus and Dispersion Combined \ .

The importance of a central/peripheral and clustered/disperse&
differentiation of patterns is noted in Chaptef I, There is a great
difference'be;ween clustered ‘and dispersed, central uses and between
clustered and -dispersed, peripheral uses. .It is useful to combiné the two
s;atistics to make four categories. The center in most CBD §tud§}s is
taken as the PLVI, Focus, or the position of. the mean center of the
distribution, can be reckoned in relation to the PLVI, A écattergram-wich

A S

‘two axes; ;he mean distance to the mean center, and the distance from the
mean center to the PLVI represents dispersion and focus at the(;:me time
(s;; Figure IV). .

v The uses which occur in Sectio;s A and B already have a plate in
the typol;gy(gnd the mechanisms which generate them are desc;ibed in the
literakure. Land uses in A and B arg the clustered uses;‘cluSEfred
either wi;h members of their own type, or clustered with respect to soﬁﬁ

r .

property of the location. The two may even operate_together. The uses in
A may also locatg with respect to generai accessibility which p;od ces
highest land value, igfensi:y of use and pedestrian density in the center.
~ Uses in B shun the central artea bg} instead of an argéngement in a ring
they are influenced by a mutual affinity mechanism or some special resource
influence and form a cluster in a specific area in the periphery. .

Uses in Section B are clearly not concentrically belted from the

PLVI. , The belted property is difficult to isolate, and this study is only

partially suceessful in doing so. Belted uses shoufd form a progression

from Sectidén A to C with an incréasing dispersion but cdnstantly certral
mean centers. Such an arrangement wduld signify increasingly dispersed

uses but unfortunately they need not be in neat belts. They are

=x
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increasingly dispersed in the aggregates but individual land uses could
be central as well as peripheral. So it is diffi:ult to decide if the
uses in A and'C are belted and the belted property cannot be iselated with
the same precision as the other patterns in the typology. Uses in A do
have a centMal qriédta:ion and those in C a peripherael orientation
particularly where the value of dispersion is at the respective extremes,
but this is onl&iz crude measure of beltedness and the demand for an
accessible location. Uses in B and D clearly do not have the concentric
belted quality. - -

The uses in Section D are lIikely non-CBD uses since Eﬁey do not

have a central -focus and are in addition dispersed. Land uses in D are

likely to be distributed across the border and outside the CBD area.

Like the uses in Section C they form a dispersed category and ‘may be
4
distributed in the CBD agcording «to a mutual disaffinity or a random.

4

process. .
The divisiog-into four sections is nof{ an abgsolute one. This
should be borne In mind when CBDs are compared. The median division could

be ignored and the actual location of each land use in the scattergram

could be used. It is felt that the diviiion about the median is of .

. .
practical value since each city has.a different size, the land users are

each of different quantities both githin and between cities;;and the

o -

boundaries are of different shapes. Because of this variation between

cities the four secpdons are useful as' a partition of the lagd uses into

relative locations in the scattergram which have properties described in

-4

the typologyl Lanﬁ'uses_wiqh the same description and the same properties
F\ - ' L]
can be compared for different cities, ’

Y

The scattergram helps to isolate some of the paﬁtaxns'which are

a part of the typology, particularly the clustered, central and clustered,

N . .
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s .
peripbgral parts (Sections A and B). The use of a number of other

statistics at this stage such as the oblongity and orientation statistics

makes furtMer isolation of important CBD patterns possible.

Shape ' !

~

Both clustered ard dispersed patterns may have a variety of

shapes. Linear shapes, since they reflect the importance of access to a

°

majn artery, are particularly izportant.

authors limk linear patterns

R. L. Davies and a number of

with the arterial accessibility mechanism

which draws particular land uses to important arteries. The measure of

shape is particularly important for the more clustered uses and helps to

distingui§h between the patterns in Figure VA.\_The oblongity statistic

.(Waterman, S., 1972) differentiates circular or nodal patterns from those

. /
which are linear. Both patterns occur in the typology. The linear shaﬁes,

coincident with.an artery are no doubt influenced by that special linear

resource. This separates nodal clustered patterns, influenced either by a

point or small area regource

oblongity statistic measures

or by mutual affinity considerations. The .

the relationship between the variance about

- the principal, or long axis and the orthogonal short axis of the distribu-

tion’
\ 2 2
° T -~ &
Oblongity = _-u v ,
. 2 2
R o + o
u v

v

. .
. 2 ‘ ‘
where o is the variance about the long
e 2 .~
axis and & is the variance about the
v

short axis.

2 cogec sinZ XiY:B

singacz Y;_z +
N - N

“a




Figure VA.

Figure VB
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and
) 2 2 2
L} ] O -% LT
. 2 B cos~c2§ Y " sxnacéz-x . 2 cos sin éfxiYi
6- 0
v N - N . N
whereoc ts the orientation of the principal axis in
relation to the cartesian cq-ordinate system. 'X; and
Yl are the distances on the x andwy co-ordinates
respectively, from the point xi’Yi to the mean center.
» ) Ty
Oblongity varies between 0.0 for a circular distribution and
n : >
1.0 for a straight }ine. . -
-//// - -
Orientation ¢

Where a distribution is clustered and particularly where it is

»

J .
linear then the orientation is a useful descriptive measure. Linear-
clustered patterns are likely influenced by principal arteries. With

this meg;ufé it is possible to compare thé orientations. In block pat-
-

4’ . ‘ - - -
’ jtern CBDs the distributions may be linear along one set of streets, or the

" . J cross-streets, or may compromise between both. Whatever pattern, the .~
' ) \\orientgtion adds useful information on CBD structure. It differentiates

-

-
between the patterns in Figure VB. .The orientation is measured by the

..angleec, the angle between the principal. axis (which maximizes the var-
iance) and the artesian co-ordinate systém. It is defined as follows:

o RIMY
ol = 1/2 tan (iniYiZYiz )

The measure.can be “tonverted 'from radians to degrees.

4 . N .

)
’

of (in degrees) = -I;S-rgoc'(in radians)
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The jnferential st:at:isti.cs1 both confirm some of the patterns
already-observe@“and help to isolate the two dispersed types in the
typology, i.e. the random and regular patterns. The measure of disper-

sion is a measure of the clusteredness of the whole land use distribution

€

whereas the nearest neighber s'tistic isolates smaqler clusters. The '

nearest neighbor statistic wiM confirm the clusteredness of_th! whole

group or will highlight small cluters of two or more. This‘aspect of

L4

the statistic is useful as a check for land uses already in Ségfions A
an§ B. Where the uses are already in C and D, i.e. they are disperséd_
uses, the nearest neighbor technique differentiates between those which
are maximally or regularly s;aced by the .mutual disaffinity mechanjism

and those which are spaced by a chance process and have a random distrib-

-

ution. The patterns in Ftgure VI can be differentiated.’

These patterns are described by the R statistic and by‘e

® - oL .
normal deviate. Définition of the boundary is important for this statis-

tic since the depsity of points is used in the calculation.
L4 * .
Distances between each point and its nearest neighbor are

.

measured in a data set of size N. If a point is closer to the boundary
. . ’
than to its nearest neighbor it is deleted *from the calculatfon. The

- distances are independent of direction and form a set of N paired

distance measures. They.are compared to a theoretic randomly distributed

.

population of the same size. For the set of san&omly distributed points

- s

the mean distance between pairs -of nearest neighbors t. is calculated as -t

*

E

‘follows: a
. ~ 4

) - , (R4

1Inferential statistics are used descriptively in this study
and not for inference. ) .-

. - N . .
. . . J adf )
.
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?E = 1.0/(2}.”2)

.where X is the density of the pomts (Klng, L.” J. A

- . 1969, pp. 99-100). ‘ ' D

The R statistic (King, L. J., 1969, p. 1009 is based on a comparison of
- .o ’

Q . - .
the mean of the actual distances 1'A and the mean of the random distances

. . TE N

- &

N R = rA * '

‘ B )
— \
I‘E . .

L : N R *:. i
The statistic has a range 0.0 £ R22.1419. The distribution being tested .

is.random where R = 1.0, more clustered as it approaches 0.0 (when all
'Y - points have the same locus) and ?ore regular as‘R approaches 2.1419 (en
points are distributed in a maxifnally spaced hexagonal pattern).
While the R shtatist,i:‘. is presénted for the London case study
% the ,no;:mal deviat'e., a similar statistic, is preferred because it

: ° ) : - ’ 3 . '
incorporates a measure of statistical significance. ,The normal deviate
: : o

is Talculated as follows: ~ ) ' //\
' f

‘ ° N.D. = w/z_;r - Y2§-1

(7}

~

‘ The calculation ofl2 ahkd N is based on Thompson's statistic.

(Thompson, H.R,,-1956, for elaboration see Appendix.V).
H . b hd

.' 'n?e oprmal devi'a,tg has a mean of O-.Rand a .stiand‘a‘rd deviation
of 1.0. The value £1.96 fs at the 95% confidencg so that values above |
- ! +1.96: are regu}.ar'a;nd those‘v L;Sw -1.96 are clustered. The vah;e t1.96
corresponds to 0.05 perce p}dbébility in the X 2.tab1e. The néfmal .
¢ deviate ‘ ouold be used Vfor valués of N greater than thirty but all the .

sta:istics are calculated for populations of five or more in this study.”™

Thee u’“Se ofs the statistic for small numbers of points invalidacas the -

” . . ]

L]

L J
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test of significante but the statistic is used only as a descriptive measure
. . \
to rank the land uses. The normal deviate is used becausg it is a better

measure for large populations and the normal deviates in rank order are

-

very similar to the R statistic even when small populations are included’
(compare Appendix IV with Table X). : -

T T The dissertation now proceeds to an analysis of three case

studies, namely London, Guatemala and Bogo%é. In Chapter 1V, which
follows, data on some important explanatory variables is discus.ed. “It

is mentioned on page' 56 that land rent, measured in most studies as

assessed land value, is of central importance as an influence upon land
®

use in Occidental CBDs. This information has been acquired for London,

Guatemala and Bogotd. It is .the onl}ﬁmeaSure of its kind obtainable for

all three cities and some cemmon land value surface characteristicd/are
evidgnt, - ' ) ~ AN

In the succeeding three cﬁapters (gy,‘v, and VI) each case

study is described. The information in the scattergram, the measures of

shape and orientation as well as the normal deviate statistic are

, . .
arranged so that comparisons can be made between CBDs. The statistics ¢

[
, ]

are divided into four quartiles and comparisons are basedson these i

quartiles. The problems of comparing these relative vslues are already
. ’ -

.
r

discussed and_}houid be borne in mir‘id.

In.Chapter VII the methodology is assessed but more importantly
the descriptions which it provides are used to:test for similarities
between Londdn as an Occidental case, «and Bogot£ and‘puatemala'as Non-

»

Occidental cases. The methodology‘jﬁ?t‘dctlined helps describe land use

patterns in relation td\the processes in the typology. It should be
Mﬂ-‘_— "‘—"W T

. possible to compare Nod-Occidental patterns, described b& the same

”~ ‘
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measures, and ®o assess if they conform to the patterns and processes
expected from analyses of Occidental CBDs. The comparison is+made using
' the London CBD and the Occidental literature summarized in the typolofy

h ° . T . P R
on the one hand, and the Bogota and Guatemala CBDs ‘and the Non-

Occi&ental literature on the other.

-




CHAPTER I1I

LAND VALUE AS AN INFLUENCE ON LAND USE
=4

This chapter deals with the only independent variables which

are measured for each of the case studies. Land Values and pedestridn
} LS 7 ’ e
density are treated as related independent variables which influence land

use.. Emphasis is on land value.since it is considered an important _
i&fluence on land use by most authors and is included in their studies og
‘ the CBD. Ighis also :pe only independent variablevﬁpich is measured for
all the case studies. Murphy and Vance discuss its usefulness (Murphy,
R. E. and Vance, J. E., 1954, p. 424):"Diamond discusses it for Glasgow
(Diamochd, D. R., 1960;rp: 531) and D. H. Davies for Capetown (Davies, D.
> ;jﬂ., 1960, PP 15:16). Cart%f.and Rowley have amap of ratable values for
Cardiff fLarter, H.-and Rowley,.G., 1966, p. 125f. Each author expects a
correspondence between land use and land ;alue. This expectation no

[
douSt is influenced by some observed empiricgl rggulaaities in land vglug,
some ,observed correspondence between land value and land use and some'
theoretical staquents that‘arg,made. a

Alonso and Garner are achors of iﬁportant theoreticai state-

ments as to the relationship of land use and land rent. The PLVI is the

most central Sbint fn the city. It iQ therefore the most accessible point

+ -

) o
for the city as a whole. Accessibility.infldences the rent which a*land

.use is willing to pay for its site. Those requiring and able to pay for

. . . .
) i-

56
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the most accessible site locate at the PLVI, having outbid other competi-

tors in the free market situation.

The ability to pay for the site is expressed in the bid rent
curve. This is a curve expressing the relationship between rent and dis-
tancefrom the PLVI. The PLVI as has been noted-is the most accessible

~commands—the highest—rent. - Businesses with the steepast-bid - -
é

renl curves locate at the center being surrounded by the next steepeét
~. . —
curve and so om: Alonso showed this:'relationship wherr he improved upon

‘the apﬁlication of Von Thunen's principles to the whole city. The bid

rent curve for a land use is the summary‘meagure of all of the ecomnomic

? -

influences particularly volume-of sales, Operatiﬂg costs and area of in-
- ' ' .4

tensive land use.

The locations are determined by assigning to each
‘successive user of land the location available
nearest the centre of the city after assignment_of
land quantities to the higher and mose central bus-
inesses (Alonso, Wﬁ, 1972 D. 116)
\

* The result of this work is a concentric ring arrangement determ-
N A%
ined by the model's very strict assumptions, however, Alonso points out

that new arrangements would result by adding other influences.

Alonso's model is a whole city model and has been bnly very

briefly discussed here. Garner deals.only with retail land uses and gives PR

a useful theoretical addition to the understanding bf the CBD. He notes
twe Influences upon a retail busine;s type, o;e_macro and the other micro,
which affect its abilil.ty to pay r.ex'xt'.. The macro- influence 19.., fhe aggre-
gate traﬁépott costs to the consumer and the micro influence is the local
¢oncentration of shoppers. The more cen;ral in the CBD:the land mse
is locate;,the greater will be the savings in aggrggate transport éosts to

the conSumer. This saving is related to' threshold s ince the threshold

]
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defines the number of consumers (or sales volume) required to support a

land use. The department store with the Migher threshold derives its

\
customer support from the whole city. It would not locate in a neighbor-

- | ]
- hood business district for although rent would be cheaper there the ag-

' gregate transport costs would be greater. Each land use has a different

-

! .
threshold size and conbequently number of customers or volume of sales.
. xequired to support it. Each will have a different aggregate transport

cost and therefore a different rent which.it can afford ta’pay.’, The land
. . . . ) v .
uses then, Garner argues, will arrange themselves concentrically with the

"highest .and best” use in the center surrounded concentrically by each

successive use in the hierarchy (Garner, B.J., 1966, p. 107).
- o * £

There are a large number of'assumptions in these theoretical
. ’

statements. Each land use is expected to locate like other members of the
same land useatype. Their volume of sales should, therefore, change oply’ .
in proportion to their floor area. Quality considerations are not incor;
porated, neither are any geographic influences such as street pattern, zon-
ing influences, barriers and many others. The descriptions are for a static
equilibrium sfate\ The ;ent declines uniformly from the PRVI, reflecting
the decreasing access to the whple city, the deereasing number of shoppers

7 .
and therefore a decreasing volume of #gles. The PLVI is at the center of

[
e
P

N a 'cone' of reat costs as follows:
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In summary each land use is expected to give way to another depenﬂiné upon
its ability to pay rent. The highest rent payer will be in the center,

. the lowest on the periphery. The highest rent paying type uses ali the
space it requires in the most central portion before the next lowest rent
payer follo;s in a concentric belt. |

In the empirical studies most author; give!some consideration
to surrogates for rent since this is wusually confi@eﬁiial information and
difficult to obtain, The-m5§t-common surrogate/}é stessed land value
which althogéh it is elower to react to the market fituation is<widely
used because it }s relatively ‘easily obtained.

Knos shoéed that the assessed land value surface is coﬁ; shaped

for the whole city (Knos, D.S., 1968, p. 270). .The surface has also been

identified in the CBD although sometimes imprecisely. Ranmells, for

. LY

exampljingtes that the highest land value is found 'in the center of the
opping district in New York at which point the pedestrian traffic

retail

is also heaviest (Rannells, J., 1961, p. 19). He sta that assessed
” valuations give a grosg measure of relaxi;e 1mport;nc of locations within.

the CBD. Larry Smith!leé notes the chdnge in land value and associated
land uses (Smith, L., 1961, p. 38). Mutph§ and Vance give better expres-
sion to the land value surfaﬁe when they say that vgriohs measures Jf,/
intensity ordipaﬂlly decline (f?om th; PLVI) toward the edges of the city
"although more sharply in some directioms-thar tn oﬁh;rs (Murphy, R.E. aﬁd
.Vaece;,J.E‘, 1954, p. 418). Mu}phy ?nd Vance, as wWell as Davies for éape-
town, shoy that the five percent la;d va;pe fiqg d%proximated'the CBD
. boundary defined by the Murphy, Vancé ﬁeigﬁt and intensity indices -
(Murphy, R.E. and Vance, J.E., 1954, p. 425-526; Davies, D.H., 1960, p. 16).

Actual‘maps of the land value appear in a numbe} of studies.

S
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London, .Ontario shows a decline to the CBD edge with an elongation on. the

principal artery (see Map I, first produced in an MA' thesis, Campbell,
v

, ) :
1969, p. 32A). Davies (Davies{ D.H., 1960, Figure 18) for Capetown

again demonstrates that the surface Qf land values has a rough conical

form. Carter reproduced_a map of rate N\ndices in his book (Ca;ter: H.,

1972, p. 199) which again shows a decline frpm thes PLVI. The identifica-

tion of the land value surface is more precise in some studies than others

-

gyt it is generally agreed that it is an fmportant influence on lapd use.

-

Apart from the general canical form of land values there are a

e

) L ]
number of other e¢onstant characqerist!hs. The PLVI is not central to the

CBD as defined by the Murphy-Vance index but is offset toward the area
- - ~

where the isovalue lines are steepest. iTﬂ'utphy and Vance call this area

"the zone of discard" and the opposit¥® side of the CBD "the zone of assim-

’ -

ilation". 1If the land values have a steep gradient toward the zone of
discard they have a gentle one towatd the zone of assimilation (Murphy,
R:B. and Vance, J.E. and Epstein, B.Jy, 1955, pp. 42-46);- These featuyes
are common to a nugber of CBD's ;nd are not influenced by :opograﬁhic
features since the CBD is geﬁerally characferized by a flat site and in
North America, at least, a regular grid syét;;fof streets., It exists on
~ what is almost an isotropic plane. The éBD seeﬁs'to grow away from the
PLVI in th; direction of, and beyohd, the geographic center1 (biamohd, D.
R., 1960, p. 533). The ggpwth of the CBD is incremental ‘but the PLVI

leaps from;one intergection to the next with growth through time, lagging‘

behind the_geographit center (Murphy, R.E., Vance, J.E. and Epstein, B.J.,

1Bowden, J.J., 1971, p.'130 notes a constant ‘movement of the .
geographic cypter south for seventeen years to 1906 for San Franciscd.
Betweed 1906 and 1931 it moves 200 yards west., It shifts most markedly

_ at fifteen ydrds per year in its early years.’

] ' LA L

4
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1955, p. 44). Figure VII summarizes the common land valu%features.
L
London is selectéd to represent the Occidental city in this

-

dissertation. The remarks made so far iq‘the'ﬁhapter refer to Occidental
CBDs and apply very well to London as-has already-been mentioned. fhe
PLVI is at Dundas and Richmond StFeets' intersection (Map I)i The land
vélue gradient is steeper toward the river in the west’which was once the
old banking district and the }ocatim1fd the ;LVI itself (Simmons, A. J.,
1961). This is now, from personal observ;tion,.the zone of discard.
Yeung shows that.the values declined in the.center and wesg between 1961
and 1965 whereas parts'of the north and southeast i%icreased (Yeurfg, Y. M.,
1966, p. 70 ££.). The éLVI'is moving wést and pos;ibly northwest and it.
is in that direction that the zone of assimilation is to be found. [5? )

] AGautemala and Bogoté are the Non-dcciaental représentatives.

They are characterized by an entrepreneurial class which is not of the

same ethnic group i;’che mass of the people. The bicultural nature of

the CBD is notable in a number of cities b to be reflected

even in the land value surface in Guatexfala. The'adea of highest.-land

values is opposite the National Palace in what is a EuYopean or Spanish

oriented part of the -city, refigcted (as will be seen later) in the land i

ugse quality and also in the culture of pedestrians on the street. The

" values from the PLVI remain high along the two arterties Avenjda 6 and 7

(Map II)., The values declime from a maximum qf one hundred and seventy

.
°

.guetzais to a low point of one hundred and thirfy in Avenida 6. At

Calle 18, which is perpendicular to the Avenidas, the values rise once

& -

more so that on some blocks the value {s 83 percent of the peak value, a

very unusual situation given its distance from the . Calle 18

"

represents almost'a second but minor peak; its character, from personal

L
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. co § s . . .
observation, is a bustling street.with small busimesses cateringgto the
Indian and mestizo population. It contrasts with the area around the

PLVI and has the tharactﬁr of a native bazaar. This duality is noted in

: F) . N
other cifies but its expression in’he ‘structure of land values is not

shown beforg. The PpyI is well to the north of the CRBD but no evidence

- ) . \

exists to aid in the definition of its movements or the zones of assimil-
L 4

ation and discard.
There is no secoq§ peak inDBogot; (Map III); like London it
follows the observations made in the literature for North Améric;. The -
entrepreneurial class ‘may be of the same proportionsras Guatemala but,
and again from bersonal observations in the field, the.city has a highly -~

deyeloped character which outwardly at least is simil&r in éppearance to

“ -

Eufopean and Nort® American CBDs. There is no area which has the char-
acter of a bazaar. The PLVI is, like all three cities, . offset to one side
of the CBD, and the high values are extended toward the north. This is

toward the area of high social stratification and away, from the area of

. . lowest stratification in the south.1 This may be an Indication of the

direction of the zone of assimilation (north) and the zone af discard

’

(§0uth). It seems likely that the PLVI is moving out of the south toward
[ B *

+  the north and now is located at the junction of Avenida Jimenez and “

-

Carrera 7. Two major arteries Carreras 7 and 10, and to a lesser extent

14, form elongated land value ridges ning from south .to north. ' ‘
ges pgnning !t .

-

In the land value maps of all three cities the PLVI (or 100

* percent location) is marked. 1Isovalues foy 75, 50, 25 &nd 5 percent are

4 -

v

1Map opposite p. 172 of the Boletin Mensual De Estadistica 1970
#229, Departamento Administrativo Nacional De Estadistica (DANE) .

' ‘o
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drawn to show the form of the value surface. In Guatemala fﬁg.s percegt
“. .
value does not occur within the CBD. Although the 5 percent&yaliue is
shown by Murphy and Vance to approximate the outer margin of the

.Occidental CBD neverthélegﬁ it is felt that the CBD in’ Guatemala is

-

generously defined.1 ' ;o

v

The Bogoté land values are for.one front on each_ﬁiockL In

+

Guatemala they arg§§;: two adjacent sides of a block. The London land

. . L] i . .
values are the mean value of each property for each block front. In each
case the values are per unit area. The PLVI in each case is given the

value of the highest adjacent bléck front.
. A

‘ rd
The, London arid Bogota value surfaces acgord with the literature.

b3

Guatemala may be explained by the ethnic influencesVin ;the CBD. Whether

< - v
or not this is a satis§¥ying explapation, the land value surface is .an
important description of the CBDP space and it is clearly recognized as
- g, : T
such by most authors. The surface foy these three case studies should be
. .

- . -~ . Y]
borne in mind when the Janalysis df the land uses is conducted. This is
the ohly‘indépenden: intensity measure whicn,ggg}d be obtained for éllkn

théeé cities. . . {
.While “and value is a surrogate for land rent it might also be *
- ) . ~ - © )
considered a surrogate fox qther intensity meagyres which, as Murphy and

-

"~ Vance 1nd.ate, ordinarily decline ftom the PLVI (Murphy, R. E. and-

Vance, Js E., 1954, P. al&) Daytime population pedestrian counts
S . i) Ny
traffic flows, intersity of use and building heighp are-all suggested in
» < A

’ ' .

the same work. D. H. Davies hés-% lgné list which alsosincludes -shop
. N . ’ J

rent index, trade index, block'f:onf7?olume df'gales,‘etc.-(bay{es,.Q. H.,

1The ftve percent value Yine is not useful to define ihé limits
of the Guatemala CBD. It may be useful only in Occidental CBDs, - -
. \_ ) ’ ’
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1960, p. 15, footnote 1). Volume of sales would be a useful intensity of

use measure although this is*not available. It is possible, however, to
give pedestrian densities for London (see Map IV) and while the data is

incomplete it conforms closely to the land value. For Bogot;'informetion

L4

exists on the number of sidewalk vendors per block front, These are

<
itindrant merchants who sell shoe laces, watch straps, cdndies, etc. on

the sidewalk to passing pedestrians. Their numbers are' treated as an
¢ L]

index of pedestrian concentratien. eb produce a surface a potential

program is used with a self potential of 0.0. The surface of pedestrian

a .
.

- potential egfln conresponds very closely to the land value surface (see
. -\ .
Map V). ' ‘ . ’ o
. ¢
These two measures, with no pedestrian data for Guatemalé

unfortunately, are the only-iﬁteﬁsity of use measures for the three

cities. They both decline from theaPLVI more steeply in .one dIIECtlon
! L3
than theaother. They should be borne -in mind in the land use analysis -

whioh -follows. The land uses are for the ground flqgr only. Where two

. & 3 . d ,
or more land uses of thé same type haye the same address’ then only one

ﬁis used. In Guatemala land uses in the market are deldted because they

3 } . ) " .
could not be accunately located The CBD boundaries 4re defined by the

3

ptanners in the fxeld and the land use clas$ﬁf1cations are recorded in

i
- .

Appendices I, 1II and ITI for London, Guatemala and Bogdta. respectivery 1

s

1Tt\e clarification in Appeffdixes- I, IT and III ci3n be folded
. dﬂ% and should be usqd to lnterpret the codes vsed in ‘the maps and text
\ h ch follows.

L -

PN




L] " 1Y ' » , - -
(_. - - [} ‘ .
v - - ’ U :; -
" 3

N 3 —— . v -

CHAPTER IV - '

A _ _ . - &

. ‘ TRE CBD OF LONDON, ONTARIO ® . .

Ay . T . ' . .

?

Tﬁe_0ccideﬁt§1 literature has beer culled fer'regularities of

* .~ 7 pattern among the lend uses in ghe CBD. These are brgﬁnized not by theor-

.2 : .
T etical structure alone but‘?y a combination of theory, empirical results
and techniques of pattern recggpition. The réesult is a)get of patterns

whiéh‘dre meortadt ih?CBb anhly;%s snd;s‘sEt of land uses which are
\ consist;ntly éssocidteh with each pat:ern;i This\typologx}chsrscterises

) . L& the Occidental GBD sxnce it is a synthesis of statements about that CBD. .

This 1s the base frpm which the Von %ccxdental CBD's are examined for

* s1milarit:Zi’g;,B{Eferenhes,’ 1t'is alsq the base from which London 1is-
~ '} . - . '»
‘ - examined both to test the analyticalutoolsThsed;in this dissertation and
to prbvide a case sthdy which can be-directly cdmpared with the other\Non-'

- ] .

Occidental case studies since the same statistics are used

¢ [ e
’ The packége of pﬁttern describing statistics reviewed in

. Chapter II is more comprehensive thsn in any prevxous study‘&f the CBD.

«

‘The package has a bias toward the clustered uses and succeeds in identif-
- ying these best of lll :Belted uaes are 1east well described but agart
' ' [ 3 4 o .,' Tl )
from these’ two.types, the andlysis differentligtes. between clustered-

.
°

'y - : i -y 0 *
‘ldhenr, clustered-nodal,.peripheral-drgehted,;cen:ralrorienned, rangom and

."regular types. The'éctual_statlstics used to'identd{fy eath pattern are ":.
T already descrfbed 1n Chaa!er II. 1In this chapier the }tltisticsl package

. s applied to London’ Ontario which has a populntion of approximately
. Lt 0 ’, * .
o 200,000 pepple. . L
- "n e . -’ * .

. . e
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A8 - . .
London, Data Characteristics

< The boundary of the London CBD i$ a modification of‘ohé used by
-

. Y Yeung in a commercial study of the c¢city (Yeung, \{."H. 1966).‘ Each land

use populafion is aeiimitqd by this boundary. Two importaat barriers de-

fine the south dnd thef west, namely, the raf{lway tracks and the river.
: . , ) _ ;

In the north a pa;‘\férms a partial barrier in that direction but the

1

east is quite open.

L 4

Each land usg is represented by a series ,°f points on the edge

-~

of the block. The location of each point is defined-by Cartesian co-
ordinatgs which are converted from the street addresses. In 1966 a sur-
vey of the CBD was undertaken and each land use type and its address was

reco;ded. The streé;s in London form a grid pattern with rodéhly an

- 3

east-west and north-south orientation. It is found that'parallel block

\ 5
fﬂonts have similar addresses and there isgyio overlap between one bldck ¥

[

front and the next one along the street’ no matter which street is examined.

Because of this a maximum and minimum address for each east-west oriented

» .

block front bounded by the same two north-south streets could be estab-
lished. Since the beginning and end of each block has a maximum and min-
imum address similar to those blocks which parallel it then it’ can be

agssumed that the street address system is itself a regp‘lar co-ordinate

N -

system. Thdse addresses can be converted to a cartesian system by @s—-
[

$f}ning the beginnigg and end of each block. front an X and Y value on the

4

Cartesian system and recalculatingjthe position of each old address on the
- straight line between these two points. Some inaccyracy is inevitable in
. ' usdrng this method but the 1nqreaséd.infofgation and savings ip field work

- . P A
time séem to jugtify Ait. The vhlues in each table are in one hundredths

. of an inch on the original base map and can be transformed getting one

e L R R
. L]

- . . »
- ~

)
. Q
.
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hundredth ofvan inch equal to 0.6025 meters.
- ‘ - .
The clagsification svstem used for London is the one contained

in the Standard Land Use Coding System (Urban'Reneual Administration )

Housi;gfand Home Finance Agéncy and Bureau of P;blic Roads, Department of
Commerce, 1965) and the relév;nt-useg :;é listed in Appendix I.1 The set
of Cartesian co-o?dfﬁates are sorted By land use and eacﬁ\use is analyzed

geparately using the statistical package descarbed'in Chapter II. The
analysis for all of the three cgse studies is only for the ground floor

land usés.

Foci of the Distribuéioqi‘

The focus of the London CBD is the intersection of Dundas and
Richmond Streets. This i« also the PLVI and from this same intersection
the land values hnd pedestrian denslties decline' (see Maps I and 1IV),

The decline i{s steeper ‘toward ;he weét (the '"zone of discard") thgn to-

k]

,ward the eas® (the "zone of sssimilation”). The mean center, or center

.

of gravity of the.distribution;is an important measure of'focua:‘lThe'

mean centers are consistently to the east of the PLVI reinforcing the
L}

notion that the 'zone of assimilatipn“ is in that dirgstion (see Map vI).

Tbi{\/gds evidence to Murphy, "Vance and Epsteinh's suggestion that the
PLVI lags beh{nd the functional center of the CBD (Murphy, R.Ep, Vaqce.

. J.E. and Epstein’, B.J., 1955, p. 24).2 The ?unctiqnalﬂcenter of the )

L
.

-

. ¢ I the Appendix the full numerical notation fo¥ each and use
{s used but-/in the Text, Tables and Maps the notation fs abbreviated to
the first four digits, e.g. “221Q rathey than 2210-3914.

\

2weaver modifies these findings when he up dates the Murphy, )
'Vance' and’Epstefn study (Weaver, D.C., 1969, p. 410). | S
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London CBD appedts from the mean center informati on to be almost half a

"block east of the PLVI.! o )

The central and peripheral.CBD uses are already differéntiated
by their mean cenégr% distance from the'éLVI (Table.V). ‘Most of the ;en-
tral ;s's in the iypology are below the median value in the lower.gquar-
tiles for this stati;tic. The peripheral uses include professional types

. (6511 Map XIII and 6591), vehicle orlented types (4114, Map IX; 5100

Map X, 6411 and 6370) and there are a number of service oriented uses

(6251, 6920, 6121 and 6310). The arrangement conforms very well to the

—

\ . -
assignments ii;}he typology but there are a number of anomalies.

«©

Disgersion of the Distribution

The #Mtomobile parking (4600, Map X) and industriaf’uses (2210,

N .Map IX) are examples of anomalies and show the need for a measure of dis-

persion. The: two uses have a central focus yet intuitively and by.the

ssignments to the typologf should be peripherally oriemted, i.e. dis-

>

ersed around the mean center. Tke properties of' the measure of disper-

on are already outlined.: The measure is useful in differentiating

stered and dispersed uses, for these two different types may have the
mean cénter. Table VI shows that the two anomalous useé mentioned
abové are di;persed and therefore-geriph‘rally oriented. Shoe stores and
women's wear sgles (5660, Map XII and 5620, Map XI), as exampleé, are -

clustered and are already central in Table V. Physicians' services and’
\ .

movie theatres (6511, Map XIII and 7212, Map XIV) are cluetered in Table
VI apd yet are peripheral in Table Y. The combinaéion of these two ¢

3 - = N -

. @ ~Recently considerable fnvestment has been made in the east of
the CBD so that “the: pa;terns may be changfhg oo




Vglue

867
£92
640
578
484
465
445
385
338
336
304,
289
288
278
272
261
255"
245

L 241

238
234
233
229
214
208

Land Use

6511
4114
6220
6370
6920
5931
6591
5950
6251
6151
. 6310
6121

Upper

Quartile

TABLE V

London
Ranked DiStance~§;om the Mean Center

4711
7620
6411
1210
5100
5990

. 771300
6611
5910
7212
7219

" 1100

- Upper
Middle

Quartile

i

6 Median
?‘C" V;gue

-~

-

e -
. *

Value

207
206
197
195
193
173®
170
168
167
164
159
132
125
106 °
96
95
78
73
73
64
55
55°
32
% 7

to the PLVI

Land Use

. 9400
2210
6700
6520
5620
6711
5630
6231
6232
5610
5670

6111

Lober
Middle
Quartile

5941
' 5660
. 5820
5400

N o

. 5500
6491
6991
4600
5970
5711

Lower
Quartile .



TABLE VI

London . .
Ranked Mean Distance to the Mean Center

-

Land\Use Value_ Land’Use

- 1100 . 398.3 . s1¢C
6611 ) 388.3 ° 24114
1210 386.2 J, 5300
5500 382.7 5810
6711 381.3 . 1300
6991 Upper ' ., 362.8 5630 Lower
4600 Quartile 358.5 5670 Middle
7620 347.8 6370  Quartile
6310 . 328.8 7219 .
2210 ) 327,7 5950
6151 325.8 5910
6700 323.2
6231 ° ' 321.3
6232 366.1
6121 302.3

6210 -~ . 298.1.._
6520 .. 271.8 :
5941 Upper ©270.2 6111 Lower

6491 Middle 266.7 5931 Quartile
9400 Quartile 250.0 5620
641} ° . ®@R12.0 6511
5100 ) T 209.6 6251
4711 g 204.0 7212

6220 . 170.6 ) 5660
5990- Median

Value

.9
b
.2
¥
.7
.9
.9
]
.0
W2
.3
.0
9 .
.2
.4
.5
.0
3.
.8
.3
27
.4
.7
.1
.6
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measures, focus and dispersion, hedps to further diffgrentiate the land

<%

uses.
4

- . . .
The Scattergram - N .
. : ) _ .
, , Focus on the X axis is related to dispersion on the Y axis (see

Figure VIII). Focus is measured as distance of the mean ceénter of the

. lannd use from the.PLVI. Dispersion is measured as mean distance to the
LR “ v

~-

. mean center of the distribution. The graph can be divided into four use~ ‘
' oot ' )
* +«ful sections (A, B, C-and D) by the median values of the abscissa and

. ' _ ] °
oordinate. Distgfce on the axe® is in fractions of the median value.

9
(¥ 3 .
Section A uses aé& central and clustered and are those expected to be |

central CBD or "coreﬁ\uagf as outlined in the literaturne. Section B ,

contains the peripheral-clustered useé; the expected specialized sub-foci
: NN

. . ]
_‘ of the frame that Horgood and Boyce, ameng others, degcribe. Sections C

s

and D are dispersed and are more d{fficult to interpret.- Distinctions,

for example, between peripheral-nor-central and dispersed (whether regul-’

arly or randomly) would be difficult to make since both méy have a central
- R [ Y
mean and 4 large dispersion. The problem is not as marked in Section D

where there is a peripheral mean center.. Intuitively, "land uses with this

o

descript'ion.seem to be pon-CBD in character since they have neither the : ’
ifentral orientation of Sections A and C, nor the’clustgredness of Section W

-

B.
The actual land ﬁses wh£ch beloﬁg to.é;ch pattern are shown in
. Table VII and a diagram of tﬁg nature of the e:stributidn accompanies eaéh
; ‘ééction.- The uses arg listed.in oyder af their conformiey to the charac-
teristics of -each segtion, so that for Section A the ;ost.central‘and most

- : - »
. * clustered uses are listed first and the least clustered, least centgal M

last. . e . ‘-
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TABLE VII

- \

- o *",\ S L. ;‘ - Londoh ‘ . 4
La Ly - . Scattergram Allocations '
. | . .
Secticn A: Central-Clustered ’ Section C: . Central~Dispersed

5660- 5500
6131 6711
°5610,~ . : 4600
5620 6991 |
. @ - 3400 2210
v, 5910 . 6231,
. 7a¥, 5820 . s 6700 °
S 5670 6232
T 5630 6210
Lz 5810 ' T 6520
;- 5300 . © 9400
5711 . 5941
o 6491
séttion B: Peripheral-Clustered
) - Section D: Peripharal-Dispersed:

6511 '

4114 . . 1100 -
6370 ; 6611
6920 1210
5931 6310
6591 7620
5950 - 6151
. . 6251 . 6121
72127 . R 6220
5910 « 6411
7219 ' . 4711
1300 , - ‘ 5100

5990
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[ ]

class in London. Many of the questionable 'central uses in the .typology are

~

[ A . 75.

The uses in A are clearly characteristic of the CBD core area.

All o%.ghe uses in this -section are less than 140 meters from the PLVI

- /

and their dispersions are less than 280 meters. All of the consistent

central uses are confirmed !&cept ""variety" which does not exist as a

central-clusteréd in London, these iﬁclude,bank§ (6111), drinking places
ZEEZO) and eating places, (5810, Map XII). 'Shoes (5660, Map XII) are a
tight‘Central cluster. Men's and Boys' wear (5610, Map XI) are more dis-

persed.thah Women's wear (5620, Map XI). suggesting that there is a

stronger peripheral influence in men's and boys' clothing even‘though it

is a central clustere&‘type. Banks (6111), food (5400), jewallr§i(5970)

and the other most ;enﬁral clustered types. Food in London is mainly of

the specialty type an? as such is é;ntral-clustered ga‘the occidental

city. Department stores and dry goods (5300) are .not ;s central as‘TE-’
. ) , )

. 1 e
most CBD's because of the central position’of a modern mall. Section B

contains the uses with a peripheral orientation but which are also clus-

.tered as a group. The division into sections is arbitrary, based om the

median values and it should be noted that the last three uses, movies.
< . [ ]

(7212, Map kIV), drug stores (5910) and other entertainment (7219) are on

ghe edge of the central area. These threge uses and sports goods §5950)-
' . . *

[ ] by

.are transitional.commercial tyﬁés. The conformfty between this seghion

t

“and the typology is less well marked thgn for Settioﬂ'A. It is notable, ’

however, that warehousing (6370), physicians (6511, Map XIII), other pro-

fegssional services (6591) and zydzgport terminale (4114, Map IX) A&re

11t should be noted that three sides of the maIl block and all
of the market building bld®k are owned as a unit, have totalled assessed
land valwes.  The land uses could not be given precise street locations.
For these reasons the block and part of a block are treated as single

units and clasgified as one land use. :
'Y . ' )

.‘ hd

. 3

L2
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exactly the sub-foci envisaged by Horwood and Boyce (see Figure I).

Multiple famfly"ésidences (1210, Map VII), industry (2210, Map IX) and .

auto sales (5500) do not occur in Section C and so are not as different-

-

iated for‘London as Horwood and Boyce expect. Legal services (6520), as a
\ T

professional type, are more dispersed and central than expected. From

the arrangement in the typology furniture is also expected in Section C .

-

but itds represented only by antiques and second hand sales (5931); the
. \ °

main fh?niture‘category (57119 is dn the center in Section A. !

This meéhod of agalysis is more sensitive ‘to defining sub-foci

A ] *

‘.F an a multivariate technique which istapplied to the same data in gn-

+

other study (Campbell, N., 19§9): )

] Sections C and-D are difficult to interpget at this‘s:age be-" o
cause the scattergram does not differehtiate c1eatl§ those uses which are
regula{, random or occur in peripheral belts. Other statisgics will aid
in }solating some of these patterns but groﬂp C could contain any of
these. It is important to recognige pFripﬁera{fnod-central because of

. the importance attached in ths lite;;ture to the land value suf%ace in

the core.' The first seveﬁ uses listed in Section C have mean distances

so lérge that they a?e ;ikely peripheral, of these parking (4600, Map X),

ggovernment z;7005‘and execdtive, legis{ative and judicial (6?10) uses coa-

; _ o form to the typology. The last two.listéd uses, book stores (5941) and’
repair services (6491) are close t;athe median value‘énd are.got usgs of

*’ the extr%me periphery but are likely found in both central and peripheral

! spread over the whole CBD (see'6991, Map XIII); The use of further stat-
- * . - 1

areas. Many of the other uses are of the service type and they are
N [ ]

-

istics.may help to further define their patterns.

Uses in Section D are dispersed agd have mean centers which are ¢

L]

L ) - . .
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p:;ﬁpherally oriented. The top right‘sgction of the gradiant is avoided

ld&rgely for geometrical reasons and uses are oriented to either Sections

. .
.
R . -

B or C. Photographic sales is ‘oriented 'to the peripheral=clustered sec-
N - * B - N .

tion. Households (1100, Map VII) and group qﬁarters (iZlO,JMap VII) are

central- dlspersed in orientation with a dls%5r51on so large that they

are likely a perz.pheral use, Of ‘e‘other uses parks (7620), business =

rvices (6310), real estate (615f5 and credit services are most charac-{

. .
teristic of the section. These are perhaps uses which have a pattern in -

an area wider than the d%D. They are .not a group in Prestom'$d work on
Fhe transition zone thch-suggests they are a disper;ed category. Further
statistics may reveal more éf their character. This category likely con-
tains tﬁe most foot loose uses but their éxctﬁsiveness'to the periphery
will requireffurther study.w

-
The Shape ‘of oﬁg’Diséributionsl

. - ~*

e/scattergram ‘has gone some way toward differentiating the
land\.\se patterns. It is partxcularly useful in isolating clustered pat-
terns.. The oblonglty'statistlc gives useful additional inﬁormatlon on

these clustered patterns since it is a measure of shape. The measure

differentiates between circular (nodal) clusters and linear:clusters (see

- L The following land uses are deleted from the analysis because

their populations are five or less and computational difficulties can occur:

Transport terminals (4114)

Antiques .- (5931)

Sportd shops (5950)

Real estate ‘ (6151) : .

Photography (6220) N

Repair serVices (6491)

Other Professional (6591)

Building and construc- o ' s

tion services (6611) ‘

. Charity (6920)

Other entertainment (7219)

) parkse - . (7620)

L~
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QTable VIII). Following this the alpha statistic is useful where linear
- . ~ -
statistics exist, for it describes the orieatation of the distribution.

In general the «distributions tend to be linear rather than
) : . .
' -
circular. The rectangular study area and the importance of the Dhndas

Street artery are no doubt influences which produce the linear shapes.
- L]

Both assessed land values and pedestrian densities are elongated along

‘ihis artgg (Maés I and IV}, so that it is difficult te distinguish be-

Tm e

» tween»general agcessibility, 'in relation to the asses%ig land value and

pedestrian density, and resource accessibility in relation to the} Dundas

? .
artery, Shoe sales (5660, Map KXI1), and women's wear gales (5620, Map XI)

are most linear and related to Dundas Street. Jewellry (5970) and eating

P -

places (5820) are less linear but are again oriented to Dundas Sérpet.

" Banks (6111), Men's and.Boys' wear (5613, Map~x1), Women's accessories
.., ‘ ‘F N
(5630) and most of the other uses in Sectdion A have a circular distribu-

R vl
tion shape." .

. ) ' -
in Section B there are more linear uses. Cuarehousﬂ“§~z6370)
¢ . )
- and drug stores (5910) are most linear and the followthg uses are less so,
' . p—
) . Vg
physicians (6511, Map XIII), movie theatets (7212, Map XIV), hotels (1300,

. . R . '
Map VIII) and other retail sales (5990). Lo .
[ _J - * § . ) » ' - > ‘v
The Orientation of the Distributions < : ' )
. orientation is significant mainly for linear hses and only the

most linear are shown in Map VI. All of the orientations are listed in
1 * » N R
- Table IX. The north of east and south of west orientation dominates so
J
' much that the CBD can be described as having a 'grain'. This oriantation

5. R
« T and the .presence of so many mean centers in the, east and north of et

suggests that the CBD is growing in that direction. JW® influence Qf the
- . ' N /




Value‘

.2621
<3034
.3375
.3690
.3760
.4093
4433
.4525
4612
.4793

.5165
.5201

.5681
.5692
.5751
.5766
.5774

COO0OO0O0OO0OO0OQOOOOOCOLOOOOO

.6087
006277
0.6315

£0.6330

" 40.6368

[~

r .

.5307

.5779°

L4941

f

t 6700

e

)
/

London

-
Y .

5610 Circular
2210 *
. ¢
‘4600 - :
. 5100. .Upper
5500 Quartile
T 6210
5670
5400
1210
6111
4711
5300 .

~ 6251

5711
5810
"Upper
Middle
Quartile

1100
6121
6231 _
6520 .
- 9400 Ry
'3§§2 Median

v

* TLlapd Uses ‘with Five or Less Individuals

o

TABLE VIII o
». ‘ (
Ranked Values of Oblongjpy

[
Value - |

\
0.6581
0.6582
0.6612 '

. 0.6872
$0.6971
0.6985
0.7065 -
0,7073
0.7509
0.7593
0.7696
0.7772 |
0.8164
0.8350

. 0.8698
0.8908
0.8909
09178
0.9638
.0.9708
0.9732
0.9994
0.9998

~1.0000 «

o

.6511

6591*

5970 ,

6232 :
310 . v
L300 Lower

5990 . Middle

5910 Qu&xtile
6991 .

6611*

671

2h114%

6370 .
5620 J
5660 -
6151%*

T 7219%

6411 Lower .’ * &
6920* Quartile .
6491 ' e
62208 '
5931

7620%

5950#* Linear







« TABLE IX

London
Ranked Values of Alpha (in degrees)

Value Land_Use Value ‘Land Use

55°49, 5620 . 6°26 =~ 611l
34°42 5950* . 6°19 9400
32°33 5931% 6°07 1300
30°18 7219* © o 4°03 5660
27°03 7212 4°02 6491% , :
26°43 6700 3°40 6310 Lower
26°32 6210 2°55 5820 Middle
23°28 6611% . © o 1°52 1210 Quartile
. 21°%1 6520 - . 0°21 6711 .,
. 21°32 _ 4114% . 0°13 6411
20° 34 5630 ~0°04 5970
17°49 5400 -1°30 ° 5300
15°57 5941 . ~4°10 6991
15°43 5990 ~5°22 4600 -
12°03 -~ 1 7620* : -5°31 5670
12°47 $910 - . -6°20 6151%
11°58 6511 © -6°56 5610 .
11°53 1100 - Upper -7°20 6232 ° Lower
10°21 .___ 6220%  Middle . -8°09 5500 Quartile
9°61 8711 Quartile -17°48 6591* L
9’ - 2210 . . -23°16 4711
9°g$—" 6231 . © «44°25 6351
7°22 6121 -56°21 ™~ 5100
6°26 5810- .

N

% Lland Uses with Five or Less Ihdividuals |
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Dundas Street east-wegt axis is illustrated by the number of distribu-
tious which pafallel it or are offseé,only by a few degrees from it.-.All
of the 1énd uses with the opposite (north-uest/south-egﬁs) orientation
are interestingly peripheral uses. Only the orientations of the most
clusteréd-linear land uses (i.e. thqse in Sections A ana B) are shown in
Map VI. ®Ounly "tran;port terminals" (4114, Map VII) hdas an orientation to
a periphergl street.

¥

Clustered, Random and Regular Distributions X l(/
stered

1
Inferent¥al statistiés are used as a final test of the cl

and dispersed patterns and ¥s a-method to isolate from the disperseg set

those which are random and those which are regular. The inferential stat-

.

istic involves a test with a random stribution. The normal deviate is

- v * .
preferred here over the R stazlstic because it incorporates a test of

-

significance. The R statistic is listed in Appendix IV for ‘a comparison”
with the normfl deviateand hg.a check for small populations. Only the
normal deviate is used in the text. Clusters occur where the normal A;v-

fate has a value less than -1.96 or where the R statistic approaches 0.0.

A number of land uses are deleted from the analysis because their popula-

tions are small (five or less) and'they cause computational problems.

These uses are liffed on page 77.
t~4 . .
The ranked vq}ues of the normal deviate (Table X) shows that

-

most Jaad uses tend toward clusteredness and no uses are’regularly
spacqd although a number are random. There are no uses in London's CBD

which are maximally spaced in relation to their fellow uses. This is
: ‘ S ,
evidence that the CBD serves the whole city since no uses are spaced so

ag' to serve the-internal CBD area.

L]




Value ., Land Use

’

\ B
TABLE X

London
Ranked Normal Deviate

s b e b e b et s e

Value
0.2227 = $210* R 2.399
0:6115 6151*% A 2.512
0.7002 1300 N 2.538
1,000 - 4114% . D 2.646
1.000 6920% 0O . > 2,716
.000 6220 M Upper 2.882
.000 7620% Quartile 3.055
.000 - 5950% 3.112
.000 6611% ' 3.178
.348 5910 3.008
.368 5941 ° 3.612
.463 6991* X 3.728
.570 6310 - 3.733
.620 5820 3.737.
1.647 7219% 3.968
1.696 5300 4.012
1.737 6700 4,045
1.782 6491 .« 4,349
1.830 5500 Upper 4.370
1.944 - 6232 Middle 4.462
- Quartile 4.663
2.000 5630 - . 4,750
2.005 4711 4.975
2.021 6231 8.034
2.097 © 6411 . -
2.116 9400—Hedian

Value

* Land Uses with Five or Less Individuals

[A)

LA

Land Use'

6711
5931%
7212
6591
5400
6251 Lower
5660 Middle
5610 Quartile
6111
6121
6520 -
5711
5970
. 5670
5810
4600
6370
. 5100 - Lower
5620 Quartile
2210
6511
5990
1210 )
1100 Clustered
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The normal deviate confirms the arrangement of land uses in
. 8 ) te ’ -
the four quadrants remarkably well, Figure IX shows that most uses in

Sections A and B terd to be 'clustered .and most in C and D tend toward .. --

- -

randomness, or are at léast-only‘marginally clustered. The few exceptions

will be discussed next. . )
Y -

The following uses in Sections. A and B of the scattergram are
more.di;.Mse‘d by the normal deviite than expected. These usés are,
women's accessories (5630), department and dry good stores (5300)_;dd

.,arinking places (5820). .EoteIS'(1300; Map ¥VIII), a;herhentertaingent

-’

(5910) and drug.stores iﬁ B are also more dispérseq than expected. 4he§97.4::E“

’ -
uses’ obviously are dispersed throughout the CBD although they have'§~;enc£}

orienéation; Very few of .the clustered uses in A and'B are questioned by

—v\‘ -

the normal deviate test and so the arrangements in the typology are con-
. L 4
. > .
firmed once again. " ) f*‘ s

—

‘When the normal deviate is. applied to the dispe:ggj»categories,
.Secclond'c aggvs*“the number of questioned uses is largé:fv’There are a
good number of uses less than -1.96 and therefore clustered. The normal
"'deviate is based on the distance between a point and its nearest néighb;%;'
S fhe fact that land uses occur 1n.Seqtions C and D and yet are clgstered -
means that there are small ciuscerseat least.of pairs of yéints. It may
be‘Fhat there are belts'pf peripheral uses‘s{hg? they aré c¢lustered by
" the normal deviate yet dispersed by the mean distanée to the mean’?éﬁtet.

Py -

The uses which are ques:ioned in :hese two segtions are likely peripheral

. agglomera;ions of like uses whether they a:e?belts or not. The questioned

uses are houselolds (1100, see Map VII), grougjguarte (1210 see’ Hﬂp

VII), car parks (4600, see Map X), industries (2216 Ma Ix) and whoié-

IS

. -0
é&\iifing (5100, Map X). All of theae are peripheral conc 1c types in
L o




Scattergram and'Normal Deviadte

London
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Section A

Sgction B

Sectioq C
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_Settion D

5990
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1100
1210
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>~ 2210
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. " - . & .
. . the typology and they seem to be confirmed by these statistics, The re-

maining quéstioﬁed uses - are much less dispersed and are likely. transition-

.al between center and peri.phety having some ‘Tutual affinity, these are
N\ .

legal services (6520) and credit services (6121). :

The notrmal deviate isolates some random uses and these occur

mainly in Sections C and D as expected. The random uses are mainly ser-

.

vice tpes or pfBlie services which have planned locations and do net
. - v o : )

locate by" the normal }larket forces. The following uses in Section C .and
' -
D aré' only marginally cl\ustered and can readily be: added to the random

o>

//set, "these arey, executive\ legislative and judicial functions (6711),
vacant (9400), beauty servikes (6231), auto repair (6411),and commica-

tions and utilities (4700). ince these uses aﬁpear to locate ra.ndomly

s phesg are the uses most requiting further udy.. ’ .

The wges which are c\mfirmd their position in the scatter-

!
]

. gram by the ermal dev‘tate statistic are not listed but appear in thei.r
appropriate[posItions in Tablej VEI. 'I‘hese are the bulk of the u3es and
only the land uses which the npfmal deviate helpg to further define are

mentioned above. Some overall aspects of the London land use struc-
N -

sture are notable. The firss is the primacy of clusterfdness. Few useg
I are random and none are regularly spaced in this BDI Secondly, there’ is

- evidence of a 'grain' in the CBD sincé most uses gre orfented in the same

direcffon. Most mean. centers, particularly the comercial retail type, .

. are located‘on ;he zone gf ase)imilation side of the PLVI.

Where the 'uses are {éen:ral-clustgrel and therefore fn Section
LY
A, the clusteredness may bbdbto mutunl‘affinity, general accessibility

‘in rel@tion to the surface of land value and pedestfian density,. or for

LN

~ London a good number of central di.atrﬂ_mtiona are linear and so may be |




. influenced by the Dundas Streer artery. It is not ﬁossible within the

bounds of t@is study to isolate the effect due to each influence. The

.
s

central-clustered uses are in close conformity with the assignments in

the typology. The conformity is largely confirmed by the use of the normal

deviate statistic. . - -

v

While the’perﬂpheral-clustered uses ‘are not in total conformity .

‘with the typology, many are, deveftheless; the foci expected, by Horwood

- -and Boyce. Where a land use has a different Jrientation to the gemiral
< grain, it is usually a peripheral-clustered use. The peripl-!eral clusters
] R ' - : .. ’
. are not as_ linear as the more central types and there is no peripheral

artery which exerts a .strong influence except York Street on the transport

- - * ’ . [ . *
terminals. . ) ¢ ~

The dispérsed.paéterns also conform ver} well to the typology.
There ig evidence of two types. One is dispersed in some random or al-

~ ~

* most m@’pattem and the other is dispersed but clustered in smaller

\

. groups. The first type requires “further study but includes public insti-
tutions which may not reflect common rarket influencesr The secand type

follows the assignmenis in the typoldgy for peripheral uses;
. . )

W%th tbe exceptions already noted the CBD,of London is represent-

Y = + )

ative of the Occidental type. ~

-

The nexg, two chapters contain the analysds of Guatemala and

» »

Bogota. The chapters follow the same structure as the current one and

the statistics. are the same. -Much of the details relating to the method-
) - .t
ology that occurs in this chapter will be deleted as unnecessary and

[
. emphasis plesed on the actual results. The comparison of the three chap-

ters is reserved until Chapter VII and takes place after some literature

on the Non-Occidental CBD is reviewed.




P

-

-

CHAPTER V

~—

THE CBB OF GUATEMALA CITY, GUATEMALA

L

-

It is not the aim of this study to define ‘the essential economic
» . .

and cultural differences between the Occidental and the Nén-Occidental

world...]; is easy to appreciage however’that the CBD of Guatéﬁala of all

. - s

the three case studies best represents the Non-Occidental world. The

_number of Indians and mestizos is much higher in the Guatemala CBD than in

4 A Y
Bogota. From personal observatipn. there Eeem’to be areas of Indian and

P

. . ) “~
mestizo pedestrian concentration and other areas of Occidental concentra-
-

tions It is likely that the businesses can be similag}y differentiated

\

if not by the ethnic origin of the owner than by the ethnic group to

which the business is oriented The differentiation among western goods,

capital intensive businesses and those which trade in native goods is an

obvious and $imple one but the total economic and cultural background to

the businesses is complex and will not be much commented upon. This study

- 3

concentrates on the physical patterps.produced in this different environ-
N

ment and compares them tq the patterns‘which are observed in the O¢cidental

Wfl‘it ' . T 4

It 1s’expected that there will be a d%fference in the Occidental,
- . . p

Non-Occidental CBD land use pattegps justjﬁ;:here is a difference in both

A ]
the land value surface an? the ethnic composition of éntrepreneur and "

customer. Some of the known and recorded patterns in the Non-Occidental

CBD are reviewed in Chapter VII. This chapter concentrates on a-degailed

éeostatjétical analysis of Guatemala.

-

$8
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Data Characteristics

-
3

' ' The classification of land use is mot thé same for Guatemala

and London but it is wvery-similar for Guatemala and;Bogoté.'AFbr combario
. L
son of 211 three sets see Appegdices I, II and III). When Gudtemala.cat-
¢ . F} * -
egories are accumulated they compare very closely to categories for

- Bogota. This chapter has two sections. In the first land uses are analy-

) . ~

« sSed at their most detailed for Guatemale. 1In the second the Fand uses are

accumulated so that'the& are comparable to Bogqfé classes, paralleling

< <

them as closely as possible. .

-

The boundary of the CBD is defined by the,city planning depart-
v . - . ]
ment. The land use informgtion is from th®’census dephrtment for 1965.1

The information is for city zones 1, 4 and 9 which cofrespond to the CBD
- ) .
definition. The land use list was checked against master sheets in

Guatemala so that all land uses are accounted for.
5 * .

-

The.address system in Guhtemala, like Bogotd, is systematic and

very ugeful for the urban geographer. An add&ess,is divided into the

street, the avenue and the number of the premises.” The streets and aven-

- ués are orthogonal t6 one amother (except in zone &4, see Map II). The .

address of éhe_business is the percentage distance between the intersec~

tions, even for one side of the street, odd for the other.2 For ‘ &

L

Guatemala the locations of each land use are plotted on maps and digitized

to be described by X and Y Cartesian co—ordinatesL Once again thq digit-

>

‘izer units are used. The figures in each_ table are in units of ome hun-

. -

dredth - of an inch and each unit 1s equal to 1.98 meters. Locations fn the

Censos Economicoh, 1965, Departamento de Censos y Encuestas,
Direccién Genetal de Estadfatica,Ministerio de Economica, Republica de
Guatemala. )

- 2this same system is used in Bogotd. . (
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markets are deletgd because eitq?r,they could not be accutately located

or else the points would have to be made co-incident which leads to com-

"Alphs, oblongity and- the inferential statistics are only generated for

. ]
putional trcblems. For the game reagsons any point co-incident with an-
. . "‘.
other member of the same population is deleted, Although all market loc-

»

ations are deleted they are important focl in the city and so are shown in

° <
each base map. - . .

The detailed classification of Guatemala is analysed first.

tﬂp accumulated classes in section II, and section I is concexgned only

with the mean center and dispersion measures }for time and cost reasons).

b

A

The Detailed Land Use Analysis

Data Characteristics
~ . 1Y . -t
The classes are at their most detafiled in this section and the

three broad catégories of business,‘industfy,~cbmmerce and service can

exist in two forms. The two forms are con cbntabilidad‘oy sin contabilidad
which are traqalated as with and without an‘audittr respectively. The re-

sult is six broad c&tegpriés of business so that industry, for example, can

be con contabilidad or sin contabilidad in its two forms. Those businesses

with an auditor are gzperally of a high capitél input; they are a part of

. the International buslness world; keep accurate records and_pay govermment

. N R )
taxes. The'businesses without an auditor are generally Indian and mestizo
oriented; they are not regular tax payers and generally have only a loose

gy, B
tie with official institutions. These two types can be cont tualized as

the western, neo-colonial type of business and the indigenously oriented,
bazaar type respectf\;él.y. This definition 48 from the field and there is'

no further documentation;’bowever, it 1s a useful surrogate for quality‘/
C . ~

L o
o,
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~

and cultural orientation altﬁbugh unfortunately it has only a binﬁry div-~
ision.
The six categories are studied separately én this gection. - The

location of g;ch land use is recorded using Cartesian co-ordinates and

7

each land use is analysed in two sets divided by the sin and con differ-

b

entiations.

<

Foci of the Distributions

In

" The PLVI in the CBD of Guatemala'City is well to the north end

close to the Natienal Palace at the intersection of Avenida 6 and Calle 8.
' )
From personal observation it is an Occidental oriented area and contains

stores selling internatiomal products. There is an important second peak

at the intersection of Avenida 6 and Calle 18, The area arcund the sec-

» :

ond peak, along Calle 18,;Avenida Bolivar and the‘mafkets are Indian and
mes;izo oriented ‘in the goodé sold and a larger prOpoftioﬁ of the pedes-
trians are Non~Occidental.

There is a gﬁrked difference in therriéhtgtion of _the mean
centers for &ach oflthe six broad categories (see Maps- XV, XVI, XVII,

XUHT,KIX and XX). The sin .contabilidad uses notably ar# focused as a

. | '
n ‘activity. The con contabilidad uses by contrast are centrally>-

- L4

oriented, closer to the PLVI but between it and Calle 18. The focus on

v

grqzj toward the south and west. This:is the area of greatest mestizo and

y 3 " ,
the PLVI is particularly true of commerce and services but industriés con

contabilidad are more south and -east oriented. Ut

F

While there is a marked difference in the gin and con contabil-.

. ] f
idad orientations it is difficilt to make detaiy‘ﬁ comparisons with the
) - ) --
London and Occidental CBD's since a quality differentiation is usually not

LY




. : ‘ N 9 : .
available. -However, neither the Occidental diterature nor the.London
* '
results indicate the marked shift in focus that can be observed here.

.

'ﬁ'ie dyal definition of each ,land_'.xse; ghese-differenc'es in the orientatior& ’

o

of the mean centers; fhe second peak in land value and the observed "dif-

« ference 'in ethnic background of the pedestrians sﬁggé%ts that the struc-

{ ture of Guatemala is different to that of the Occfdental CBD. _ ;.
. » . . »-
V . = ~ ¢ 4
b - . . q . -
[} N -
The Scattergram . ‘.

The Scattergram'is constructed as before (See Figure X). The

commercial com contabilidad uses_takeﬁ alone have @& positive linear rela-

tionship so that as distance from the PLVI increases so does dispersion.

Commercial con contabilidad uses which seek the highest -value gsites also

seek’ their own kind: Sports goods, toys and ornaments (61193), optical

a

goods (61295), re¢ords (61241), and pérfumes and cosmetics- (61222) are
- * "-‘

-« most central and clustered while insecticides, fuﬁgicides and fertilizer

saieé (61225), supermarkets (61218), gas statioms (612;0) and general tin.

plate articlej (61257) are more peripheral and dispersed. This conforms

[} P
in geneta s with thg arrangements 1in the typology posed in Chapter I.

. 14 - -
As the commercial sin contabilidad and the seryices and ipdustries of both
. 7 < - P .

*sin-and- ton contabilidad types are added, this linear- relationship bécomes

.

- . ¢ -
less clear, . A . N

s

The land uses in section8 A, B, C and D qfrthé'scattérgram are '

IS . ) : . , Ry

" listed.in Table XI. The pumbers of-land uses for each off the six cate- .
. . o . ) .

gpries:in each -of tﬂe'four sections are as foilowé!

N
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¢
TABLE XI
‘. : Guatemala, (Detailed Land Uses) Scattergram Allocations *
. Section A Section C
61193 ¢ 61235 s 3502"s 61234 s
61117 ¢ 61292 ¢ 2513 s 61299 ¢
61194 s °© EB 61233 ¢ 8341 s 61281 s
61241 ¢ 61214 ¢’ 8552 s 3930 s
61295 ¢ 61234 c 2801 s 61211 s
. 61222 ¢ 8432 ¢ 61221 ¢ 7 61290 s
61294 ¢ 61213 c- 2434 s 8552 s
+ 53298 ¢ 61255 ¢ 61292 s 61283 s
3295 c 61232 ¢ 2602 s 61291 s
2320 ¢ 61281 ¢ 8591 ¢ 2430 ¢
8595 s * $1151 ¢ 8432 s 8322 s
. 3920 ¢ 61298 ¢ 2080 ¢
61238 ¢ 61236 ¢
8551 ¢ 61231 ¢
¢ 3940 ¢ H121X ¢
8524 ¢ -.~ 61290 ¢ Section D /
61264. ¢ 61291 ¢ L .
2930 ¢ , 2060 c 2440 ¢ 61252 s
61391 ¢ *, 2600 ¢ 61143 -c 61245 s
3320 ¢ 3700 ¢ -8521- ¢ - $1259 s
61216 ¢ 61246 ¢ 2010 ¢ 61246 s
8561 c_ ¢ 2200 ¢ 2604 s . 61215 s
61227 ¢ 23990 ¢ 3390 ¢ $1243 ¢
61253 ¢ 61252 ¢ , 61223 °c 3500 ¢
. 8412 ¢ 8522 ¢ , 61216 s 61221 ¢
61196 ¢ 2410 ¢ \ 61218 s 61223 ¢
N ' 8421 ¢ 2050 ¢
-\ 3600 ¢ 8529 ¢
Section B 61270 ¢ 61213 s
‘ 61257 ¢ -~ 3110 ¢
61217 s 8596 ¢ .2931 s 61297 s
61233 8 2601 ¢ T1226 ¢ 3190 ¢
3420 ¢ - 61219 s 3841 s . 61141 ¢
3840 ¢ 8424 s 61211 ¢ _ 61214 s
4 3002 ¢ 8531 s . 8341 ¢ -+ 8521 s
61212 s 2510 ¢ 61261 c © % 3853 s
3842 s 2510 ¢ 3507 ¢ 3501 s
61238 s * 61255 s 612618 T 2433 s
61242 ¢ 2590 ¢ - 61257 s 61299 s
* - 3000 c 61224 ¢ 61251 s 2720 ¢
61251 ¢ 3830 ¢ - 8521 s
, : 6129Y s > 2601 s
. 61249 ¢ 61212 ¢.
s -usin contabil}dgg 8552 c 2310 <
.. = con contabilidad
{

R ——————

W




Scattergram-

- Section _ CCC CSC .SCC  SSC ICC _ _IS_:C TOTAL. _ .
A 30 03 07 01 11 00 52 central-clustereg
B 03 07 00 - 03 07 02 22 peripberal-clusterec.i
) c ® 02 07 00 06 029 06 23 central-dispersed .
. D 13 14 ‘ 04 02 10 09 52 peripheralgdispersed
Total | 48 31 ‘ 11 12 30 17 149 total land uses
54 ‘ CCC = Commerce com contabilidad . | ' ' .
) 'CSC = Commerce sin .contabnidag" ’
Industries and services are similarly divided
‘ 3
Section 4 )
i} Thirty of the fifty-two clustéped and cent};f uses are commercial
3 . coqrcontabilidad uses (for example 61232 and 61234, Map XX). Most of. the services
< co;i contabilidad are. also in this section (seven of the eleven [eee for
~ example 8522, Map XxfII]).\ All of the industries in S;ctgon A are con
types apd are characgefized by either customer o;ieﬁtation or they requirg,
ﬁigh level skills and'are capital intensive busiggsses ( for example, 2600
and 3920, NaP-ng'and Map XXVI respectively). AlP the central-clustered
uses in the typology also occur in Qpatemala but the industrial uses in
‘{ ' this gectioa are Qarkei:anomalies when judged by-the occidental mode;.
| 'Al;o with an ano;alous central position are the two import and export uses
| \ .- e (61117 and 61196). ‘ & .
oSection B . ' - )
Because of[the n:e.di:an ;'alue on the X.‘xis of the xcatteréram N

- . .

» .




-

and because ali of the mean centers. (except four).aie south Pf the PLVI
it can be assumed that the clustered uses in this segtion are around Calle

! 18 and the area of the markets. 1In con;osition t’l' is an area where the

-
.

sin coﬁtabiliaad commercial uaes'are more *important (see 61212, Map XXII),

although equally impoftant are the con industrial uses.. It is evident
IS ¢ .
( that this area could be a second core, or the area of the Indiah and
mestizo bazaar. The land.values reach a second peak in this area. The

t 4

pedestrians .are mainly mestifo and Indian rather than the Occidental type

-

who frequent” the area ¥loser to the PVLI. From personal observation the l/

area is a bustling one like the PLVI area but separated from it by a qui-

eter zone.
- o~ . )
The land uses in Section B are not center-CBD Occidental nor are

-

they particularly ﬁéripheral—clustered Occidental types. ' They are busines-
- ses selling Indian aqd mestizo oriented, goods, such as beer and‘soff drinks

(61217), sweets and candies (61212), thread, cloth and fabrics (61233), N

' other minor foods (61219), .candles and socap (61224), ironware sales (61251),

or busingsses which may have Indian and meécizo entrepreneurs such as vari-

‘< -

ous domestic articles (61255), woodworking industry (2510)f bread and prod-

uets (61216), other éork and wood, articles manufacture (2590), and shoe

[ 4 L ]

manufacture other than plastic (2410). A full list occurs in Table XI.

These uses could constitute an Indian and mestizo oriented 'core' region.-

-~ ¢

a native bazaar area. There are,.however, many con contabilidad industries

in the same area 1nc1uding tiye retread: (3002), auto repajirs (3840), metal

hY ] .
furniture manufacture (2601), etc. In the Occidental CBD context these are

~uses of thg periphery and yet they successfully compete for':hat could de

considered Indian and mestizo central area spo:F. Because of these

L ]
v ‘ l.

-

‘ . a .
A o -
» .
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-

Occidesital/Non-Occidental land use difﬁeréncéQ and the double peak in

u
A

" “land values a modification of the model ﬁlren&y discussed in Chipte} I1

. (e, 56) suggests itself and is diagrammed in Figure XI. The figure shows

the main and dominant central area typical of the descriptions in the
occidental liférlture and very‘similar to the arraggemen;.bf land uses in

the typolagy (compare Tables XI, Section A, and IV). The second peak and
smaller 'central' area, is south of the major core and hlé"bishgp its area
some of the peripheral uses associated with-the 'main' core. Th;g aécgﬁnts

~

for the presence of industry con contlbilidnq'in the same area as commer-
T~ -
cial sin contabilidad. The diagfam accounts for the native oriented 'cen-

‘tral' area, its commercial sin contabilidad uses and its locetion in rela-

tion to the land use surface and 'main' central area.

The cemtral and peripheral-dispersed uses (Sections C and D

ra)

res}ectivelgj are simply interspersed in the perjphetal area. The indus-

trial con contabilidad uses may locate in the secondary central area but

gtherwise share t*e periphery with the sin contabilidad uses.,

a

‘Section Ga’ .
- . .

The sin contabilidad uses.predominate in this section. Because ,

of the great mean distance to the mean center these arxe likely peripheral-

ly oriented uses. Eight .of'the twenty-three uses are industrial afid most

A

are 8in contabilidad ty (see, for example, 2602, 3930, Map XXVI and

.

tabilidad types in this section fnclude books, mag-

Map XXVIL). The sin ¢

> . . . . .
azines and periodicals (61292), tailors and seamstresses (2434), cafes and

! . »

tea shops (8532, Map XXIV), and ﬁ?men'a and'children's clothing (61234,

Map ¥XII). These uses would be central-clustéred in the Occidental CBD

yet each is dispersed hére, however each one in its con contabilidad form 3

L)




Land Value

& « Secondary Land

Value Peak -

‘Con’ = Con Contabilidad

‘Sin’ = Sin Contabitidad

{ for explanation see

Phriphery ‘Sin’ and
‘Con’ Uses

Core  le{Uses—»

e

»

‘Sin” Uses

'Con'Usas‘

‘ A Tentative Non-Occidental CBD Land,Use Model ~

. N

Figure XI

text )

Periphery

Periphery '
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is in Seﬁg;on A (except tgild&; and seamgtresses which does not exist in

chpt_form). _— - . . A

Section D

This section has 6bef industrial uses of the sin confsbiiiﬁad‘

type (for example, 2602, Map XXVI) and {s second only to Secticn A £or in-

dustrial con contabilidad (3600 Map XXV).. The uaes in this section are

— »
also listed in lele XI. The automobile oriented uses are important as

;;qabasic metal industries. Furniture, hardwure and uses associated vith
building are here also, Thefg are a number of uses associated with food
and some ﬁ:réice industries (8541, Map XXIV). The ;érprise\;n terms of
the ‘Occidental typology ihkgpe section is the restaurant andﬂdrinking pla;é;\:

[ N ’ 4
. categoty (8521) which is a con contabilidad type... Its location can pos-

sibly be explaiqu by the high éuality nature of zenes 4 and 9 where wmany -
of the embassies are located.
T This detailed analysis g;hibits a number of inconsistenctes in
comparison to the Occidental CBD models and the lund’use,prranéempnts in
* the typology. The first difference is the pfesence of skill-using, cap-
.+ {ital intensife industries in the most central‘area. This indicates a
. change in the ordered arrangement of tlﬁd uses in relati&n to the general
aceeqsibg}ity‘mechaniam:' Industries‘of thib type.h;ve an in;reaaed ability’
~ to pa} rent compared to_their equivalent positionyin the 6ccidental CBb.
. In barner{s terms, their bid rent cdrve has steepened. The second differ-
ence, alré;dy noted in Chaptef IT is the curious second peak.in land values,
This second peak is complemented by the obserwved difference in the ethnic

by

composition of the pedeicrilns on certain streets, The gin and con contab-

ilidad division allows an analysis of the land we with a culture

—

. '
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orien%fb(gp and a quality measure added. The addition is based on the as-
\\ “

sumption that the sin and con dichotomy reflects the differences in the
. sin con ¢

two cultures and/or~;he difference in dhality associated with each. The >

results show that land uses have a'differeht orientation based on these

cultural and quality criteria. The Occidental models may not be adequate
to explain the differences in the Guatemala CBD and‘a ;entati&e cultural

modification of the rent model in Chapter I is pose Figure XI). 1t is

bd .

recognized that other "explanations are qusible but this one goes some way

to explaiﬁing the Guatemala CBD.
' : L

: The discussion’ in this section -is, somewhat parenthetic to the

~
»

main stream of the dissertation but it is embarked upon because the de-

tailed information is available. Some of the insights gained can be car- .

ried through to the main body of this work but dire¢t detailed comparison
-
L] P : .
with London or Bogota is not possible because information on the quality

and customér orientatPon or a surrogate for them is not availahle for these

N - T
citie Because {comparisons candot easily be made at this level the ~

Guatemafla land uses are accumulated to make them directly comparable with

the Bogotd uses. The con and gin contabilidad tags are dropped. The next

< - i
section deals with the same sets of points but grouped in a different way.

THE ACSUMULATED LAND USE ANALYSIS

e

. In this sec®on land uses are accumulated to make them digectly

comparable with the Bogotd CBD information. The distintthon between sin

.( and con contabilidad is dropped so that each land use is now without a

s

quality/culture division. The same statistics are used in the analysis of

fhe accumulated IAnd ugses of the Guatemala CBD. The land use classification'
b

is shown in Appendix II.
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Foci of the Distributions e :

LI ¢

*The bulk of the land uses are focused betweén' the_PLVI and the

‘seCon&hr; peak in Caile 18. Most of the Occidental‘ignter-Otiented bus-
* Enes:fs are focused on the PLVI. These inc;1fe oﬂhl‘al and photographic
'stles (%9, an KXXV) li;raries and bookstores (69, Map XXXVI), watches

(67), productiog distribution and exhibition of’films (76) and the sale

of fabrics (45). There are in ldd;t:ZE/some anomalous central functions

in;kﬁdidg the lelthefnindﬁstry (09)+#nd priﬁﬁing (08). The land uses most
peripherally focused are peripheral in the Ocgidental literature also, v
These uses include base metal industries (14), construction of machinery

(lg: Map XXIX), accessories (46), repair work;hops (24, Map XiX), trans-

port and'mnteriala‘dhd accegsories (18) nnq pet;olﬁproducta (64, Map XXXIV).
The locations of the mean centers aré shown 1; Map XXVIII. At this level

of pattern analysis there is general accord with the arrangemants in the

typology. . - - . N

The Scattergram .,

Focus (Table XII), and dispersion'ﬂ!ible XIII) ﬁre combined to
_ give the chttergram (Figure XI1I). As in %he-detailed analysie.in the first

part of this chapter, ﬁpere 1s a positive liﬂﬁar arrangement of land uses/in
the scnfq;rgram, suggestiné tﬁkéNIS land uses are focused farther from the
éLVf they are more dispgf;eg. The scsccergani is divided into four ;ectiond
based on the median values as before. fhe membership of each sect£0n is
shown in Table XIV.

If Guatemala, is similar to the Occidentl} city then the uses in

’ L3

each section should cotre:pond to those arranged in the typology and those

found for London in the last chapter, In Section A almost all the central-

A ’
Py Tl .
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) i TABLE XI1 .
‘ Guatemala (Accumulated Land Uses)
"R Ranked Distance From the Mean Center to the PLVI
Value - Land Use N Value Land Use
1380 - 14 . 475 6l/6
1155 °* 46 - i 460 02
1090 24 435 76
950 . 33 420 78 -
930 & 18 : 395 06
920 64 . 392 61 :
860 . 10 Upper . 385 . 70 - Lower
850 ‘ 48 Quartile 380 66 Middle
835- . S50 371 47 Quartile
792t 56 362 04 ..
791 16 355) . 79
775 . +13 e 350 80
672 38 - 340 - 36
640 ~— 88 ‘ 3108 ° i 19
635 55 .. 290 42/43
635 11 . 275 72
630 35 -\ 260 40" °
587 49 . 258 03 ’
585 07 - 250 - 81
580 75 Upper © 232 71
560 3] Middle 220 . . 08 Lower
560 . . 00 -Quartile 200 . 45 Quartile
555 37 195 . 32
540 . 77 . 175 67
510 05 . A 170 74
505 81 . 170 69
. 480 17 . ’ 150 . . 09
475 34 Median 155 ' 68
Value . . b 1




4

Value

867.2
832.4
818.4
790.7
785.0
760.6
750.2
7464.3
733.2
727.0
708.9
707.2
685.6
684.0
678.8
677.5
676.1
653.9
642.1
636.8
636.0
635.2
629.7
628.1
621
619.7
609.8
593.7

. 103

TABLE XIII

Guatemala (Accumulated Land Uses)
Ranked Mean Distance to the Mean Cente

Land Use

33
36
13
5Q
i1
88
77
10
46
49
64
00

07°

05

prer
Quartile

34
18
06
71
47

§
66
03

78
14

» 32

56
79

Upper
Middle
Quartile

-

Median

Value

Value

576.1°

573.4
569.3
569.1
560.5
560.3
559.6
556.8
552.4
546.8
537.3
500.0

'485.6

477.1
456.0
455.7
452.7
448.8
440.6
424.8
408.7
407.8
401.1
391.3
369.,4
321.5

.305.0

231.9

61/62

24
48
04
. 10
38
19
35

Lower
Middle
Quartile

70
45

42/43

81
40
. 80
41
09
69
02
87
74
67
68

Lower
Quartile
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TABLE XIV

Guatemala (Accumulated Land Uses)

~Section A
68
67
74
09
69
87
45
40

42/43
80
41
02

- 70
19
08
72
47
04
61/62

Section B
38
24
48
10
35
81
37
31
17

Scattergram Allocations

3

Section C

36
71
32
03
06
34
76~
66
79
78

’

.Section D

46
33
14
50
64
18
13
16
11
88
56
49
77
75
00
07
55
05
61/62

-
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‘?ities operated often by native people.  These small businesses are

4
clustered uses in the typology are represented. The exceptions are,

’ ~
fipst. vacancy, which is not represented at all as a class in Guatemala.

~

In addition there are Fhose which. occur in angther plaee in the. typology.

o Specialty foods are consjistently central-clustered uses in €Fé~:ypology.

-
~

Fhis use is approximated in Guatemala by speciaf groceries (35) but in-

»

P

stead it is perip@ererlclustered The ﬁsct that special groceries'is of f-

/..A__
_ set into Section B in Guatemala ma§~be due to the Gblcurallqualxty dif-

ferences peculiar to this CBD (already discussed) but this cannat be sub-

stantiated using the informa‘on in this section alone. Most of the land .

- . L 4 .

uses expected to be ip Section A are in fact there (see -Maps XXXII,

XXXIII), but there are some additional central-clustered uses. -
The’folloging uses are.mnot cencralgclustesed’when'jddged by the

assignmeﬂ in Fhe typology, importers "and exporters (87, Map XXXVIII),

rubber ipdustry (09), diverse manufacturing (19), sale ‘bf accessoriesﬂ&?),

~
\ ey
tobacco indust;y (02), shoe and clothing manufacture (04) and printing

- (08). Some of.these'(OZ and 09) éan be élscounted because the‘pdiulations
=3e '

are smell, the otﬁers illus:rete that the system of 1;nd uses is different
in the Guatemalan CBB;’ Importers and ex;ofters, the sfle of accessoriés,
the coé;cco imdustry and pridting may represent the importance tg the
links outeide of.Guatemala. Leather induste; (09), diverse qgnufacturiné

(19) -and shoe and clothing manufacture (04) are alike in that they are

customer oriented and use, most likely, local materials and labor. Var-

3

ious colleagues and personal observations confirm that small industrie§}~
¥ . i & - R

often in Back rooms, can exist in-°the heart of the CBD in Non-Occidental

qr*ented to the mass consumer and take the place of the brand name con-

sumer goods which occur in the Occidental world. .

~

D .
’
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There is some differemcé in the uses which are now in Section B
: ¢ 2
compared to those which occurred in the detailed analysis. There is some

evidence of the bazaar but £E is'dimini%Ped. Uses which reflect an

Indian and mestizo orientation are the various food uses (31, Map XXX and
L 2

35), the refreshment places (37 and 38, HJ§QXX3) and personal services

(8. Map XXXVEII). All are clustered close to Calle 18 and the secondary
peak interaction. These uses in t?e Occidental=CBD are more\c;htrQI. The -
other uses in Section B are typicailz peripheral im the QOccidental CBD,
they are vehicle griented ;nd ususlly large space uses (10, 17‘Map XXIX, 48

Map XXXIIT; 24 Map XXX and 37 Map XXXI).

o

Sections C and D contain the dispersed uses. In C ‘are tke com~
.mercial uses which do not cluater; st Bf whigh are food oriented hut also

included are florists (71), laundr ( 8}, recr@ation services (76, Map

-~

XXXVI), hairdresser and beputy services (79,<hap XXXVII), drug stores (66,
Map XXXV) and furniture and accessory manufacture (06). Section D contains

mo8t of the industrial uses as expected. Also in D are a number of ‘trans-

P
-

port o:;gnted‘uses (14, 18, 46, 55, }hp XXX1IV and-64, Map XXXIV) which are
more typically peripheral-clustered in the Occidental CBD-and in fact in

the soattergram are close to Section B.
S

The Shape of the Distributions-

Because of the elongated nature of the Cuatemhld CBD there is an

overall tendency for the distributions to :: linear but to allow Eomplrioon
f -

between CBD's this tendency can be negatéd by a rank ordering of the land

uses. The uses are ranked accor®ing to their oblongity value and appfar in
/ . .

Table XV. ? ‘ -

The shape of the distribution is most useful for clustered types,

-y
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TABLE XV
Guatemala (Accumulated Land Uses) <
Ranked Values of Oblongity - .
Value Land Use Value Land Use
: ™\ b
b 0.2770 68 Circular T 0.7171 34
0.3207 74 .ooa . 0.7272, 35
0.5046 - 77 0.7396 18
¥ 0.5291 38 0.7416 45 y
) 0.5493 42/43 - o 0.7449 55
0.5663 67 Upper 0.7555 37 Lower
0.5709 47 Quartile 0.7619 16_  Middle
o 0.5760 * 32 ' 0.7685 70  Quartile
0.5949 04 . 0.7728 - 76
0.6090 T 19 - 0.7784 02
0.6262 08 4 . 0.7788 00
0.6353 69 . 0.7869 64
0.6364 07, 0.8074 Y )
0.6388 06 , 0.828 61/62 .
0.6661 56 - 0.8338 24
0.6670 75 0.8383 N 66
0.6690 =« 09 0.8537 36
0.6722 41 : 0.8543 12 -
0.6767 10 Upper 0.8704 50 ° Lower -
. 0.6823 72 Middle 0.8987 13  Quartile
’ 0.6823 80 Quartile 0.9002 43
‘ 0.6827 . 87 . 0.9094 11
o 0.6848 31, ‘ 0.9314 03
0.6957, - 81 0.9394 88 i
0.7080 17 0.9337 71
0.7096 . " 05 ' 0.9435 48
0.7118 : 79 0.9833 46
) 0.7167 .t 718 Median 0.9847 33 ‘Linear
! Value
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i.e. tﬁose in Sections A and B, Like London most uses are circular vhére
' [
1

they are central-clustered and to some extent linéar vhere they are” per-

ipheral-clustered. Using the extreme qu;;tiles of thé ranked oblonglity

statistic.no uses in Section A are linear althpugh nine are circu1t; and

one usé in Section B is éirculat and two are lineay. The num#ar of lin--

ear uses in B is too small to conclude that peripheralxclustered uses

are usually linear. Most of the‘linear uses are dispersed including two
" of ihevthr?e uses mentioned in the typology.. These two uses are general

foods (represented by 36 and 3§) and vehicle saigg (represented by 46 and

48, Map XXXIII). Furniture is not as linear in Guatemala.

The Orientation of the Distributions

~
~

while the orientation of the principal axis of the distribution

is most relevant where the distribution is linear it is also worth noting
) : L)

the orientation of the axes in total (see Tabkle XVI). The mnin‘gtain of
the axes is offset from the main street orientation just as they are in-.

London. In Guatemala the iﬁfluence of the markets in the north-east and
. - = o

south-west no doubt causes some of the re-orientation, for the mar&ets are

. 2
important pedescriaﬁ‘.nd commercial foci. The uses most skewed by the
.o . ) N .
influence of the markets are the central-clustered commercial types for

“ 3 e
the most part. Those uses which run contrary to the grain are chiefly
L) ~

peripheral types. Again both of these features are similar to those
observed i{n London. §s in London only the linear uses in the lower quar-
tile of the oblongity table are shown with their alpha orientation in Map

XXVII. p : .
4 ' - 4
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TABLE XVI

Guatemala (Accumulated Land gses)
Ranked Values.of Alpha (in degrees)

. Value ‘ Land Use . Value Land Use

+44.30 36 -7.741 '61/62

+5.223 48 . -8.491 17 .
+4.277 . 32 - -8.771 08

+4.091 . ) 49 -9.248 81 'e
+1.606 78 ) -9.305 04

+0.8682 11 ‘ Upper° -5.918 . 24 Lower
+0.8631 - 87 Quartile -9.952 34 Middle
+028250 ‘ 33 -10.37 42/43 Quartile
+0.1715 . ‘ 71y - -10.53 ) 72

#0.1037 . 88 . -10.98 40

-0.6423 18 --11.,11 N 74

-1.820 14 -11.40 © 75

-2.187 46 - - =12.44 ' T 03

-2.240 56 ~-12.47 69

-2.878 64 o d ~12.78 - 55 :
-2.922 66 ’ -13.54 07 .
-3.694 76 - -13.79 . - 35

-4,139 00 -13.80 ‘80

-4,331 05 -14.03 41

-5.654 06 - Upper -14.06 45 Lower
-5.695 - A3 Middle ~15.08 38" Quartile
-5.771 . 68 Quartile -15.56 77 :
-5.892 37 . -15.64 - . 67

-6.014 " 50 ' -17.?& . 31

-6.610 10 -21.31 19 .

-6.712 ... 79 - : . -26.85 02

-6.939 : 47 ’ -30.25 70

-7.321 16 Median . -33.22 - 09
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and footwear (41, Map XXXII), minor department stores (40, Map XXXI) and

.described as the bazaar in the detailed analysis. These arziadditional

or central in the typology. The fact that these twd uses are clustered

. : 111

Clugtered, Random and Regular Distributions

The normal' deviate when used as a check (Table XVII and Figure

XII1) confirms most of the centralsclustéred uses of Section A but the

uses in B are less strongly clustered than they are for London. There is

-
-

not much difference in the highest negative normal deviate values'between
Sections B, C and D wheteas ;n London the uses in B are much more clustered
than in Sectipns C and D. Strong peripheral clustered, therefore, are not
as common in Guatemala. ) <,

All of thg central-clustered uses in the typology ‘are confirmed,

-

including women's and children's wear (42/43, Map XXXIT), cloth, clothing

fabric sales (45, Mag'XXXIII). Many of these distributions have strong

secondary concentrations along Calle 18 and Avenida Bolivar or the area

—— e

central-clustered uses to those in thé typology. Importers \and exporters

(87, Map XXXVIII), and the sale of accessories (47) would not occur in the
center of an Occidental CBD. In Guatemala these two uses may be a measure
of the importance of external relations to the country of Guatemala since |

they occur in the ‘very center. Another difference is the existence of
-

some industrial uses in the center such as shoe and clothing manufacturers

(04) and diverse manufacturing (19). The leather {09): and tobacco indus-
tries (02) can be dismi;aed since they are both u‘Lginally clustered’ by
the normal devtate statisci; and’ ha;e small populations.
Section™B is quite different from the tygglogy and from the
. _ ~

arrangement found in London.”" Cafes (37 Map XXXI) and beer and soft drinks .

(38) are peripheral clustered in Guatemala but ‘are either more concentric
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" TABLE XVII
Guatemala (Aceumulated Land Uses)

o Ranked Normal Deviate

Value " Land Use Value
+0.2326 - . 07 R -4.695
-0.8374 - 34 A -4.892
-1.501 02 N -4.919 -
-1.635. 49 D -5.337
-1.868 14 0 -5.377
M -5.421
-2.094 09 4~3.431
-2.269 - 36 Upper' ., -5.513
-2.299 . 64 Quartile -5.955
-2.300 .03 . -5.999
-2.566 46 ~6.131
U =2.739 55 ‘ -6.303
-2,741 48 - -6.573
-3.187 71 " -6.965
-3.320 16 -7.315
-3.364 ~ 50 =7.461
=-3.429 47 =7.511
=3.477 75 -7.833
~-3.503 13 -8.558
~3.523 56 -8.60%
-3.896 76 =9.553
=4.047 17 Upper -9.753
-&.055 35 Middle 59.885

-4.36% 68 - Quartile <11.36

-4.373 77 -11.78

-4.378 74 -12.57

.=4.403 80 -13.09

-64.562 78 . -13.34

-4.646 Qa5 Median

Value
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Land Use

31
18
32
24
06
81
10
11
33
19
87 .
88
08
70

Lower
Middle
Quartile

72
69
79
67
66
00’
37
61/62
45
04
40
. 41,
4%2/43
"38

-

Lower °
Quartile

Clustered

c .

-
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Figure Xl
}
Guatemala (Accumulated Land Uses)
Scattergram and Normal Deviate A
Section A Section B Section C Sgction D Value
: 38 -13.34
42/43 -13.0
41 -12.0
40
04 -11.0
45
61/62
37 ) -9.0
00
66 ' -8.0
67 *
79
69
72
70
08 -
88
87 -6.0
19 *
- ‘ »33
. R 11
0 o I0 ' en
4 81
: 06 .
- ' 24 > -5.0
: 32
18
31
05
- 78 " .
80
74
77 .
68 .
35 :
. 17 .- =4.0
' *76 .
: 56
13
47 .
75
50
16
. 71 s (3 -3.0
48 o ,
55 .
46 .

a
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* compared to the Occidental CBD. The mean centers are-on one side of the
- PLVI and the same land uses are central-clustered, There is evidence of
. .

- infiuenced by certain streets .and the markets. As in London most central-

: . . Y
\. ~
. . ' ’

A ' 115

and peripheral in Guatemala is an indication of the existence of the

-

bazaar area'at this level of acéumulntion. Personal services (81, Map
XXXVI1) are also clustered in this s&rea but the remaining uses are &8ll large
space using types quite typical of the Occidental periphery. (Some ei-

amples are given in Maps XXXVIII and XXXIX.) The bazaar area is not as

-~
[ g

easily differentiated at this ‘level of accumulation without the measure

of quality,

¢ -

All of the random uses (ex;ept tobacco manufacture [92]) are in
Section D and if those'with l;u negative normal dev;lte scores are added
tﬁet;‘mdst dispersed uses ar\in Séctions C and D. Most peripheral-
dispersed typ;; are industrial fises. A number of the central-dispersed
types are commercial including bread, biscuits Fnd pastry (36), florists
(71) and recreation services (76, Map XXXIV).

Uses in C and D which kave a higher negative norm{} deviate

. score are likely clustered in small diaﬁersed groups or are arranged in
peripheral belts. This is the likely arrangement since they have a laxge
group dispersion, yet a séhll paired distance. All of the uses f# D con-
form to the peripheral-concentric usés in the typolpg} excépt fruit and
vegetables (335 which may have a pattern‘influented by the distribution
of the markets, " Section C contains many more c3EFerc£al uses which may_ be

dispersed in both areas or form loose intermediate belts.

, In summary, the CBD-of Guatemala shows certain similarities when

a 'gr(tn' in the distribution and orientation of the land uses strongly

-

‘luatered uses are circular and there is some "evidence that the ﬁeripherll
. ‘T
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uses are linear. While these similarities are notable there are important
- . . < v
exceptions.

.

There are land uses in the most central area of the QBD which
LI

]
never octur in equivalent locations in the Occidental CBD. These land *

. uses are of two types. There is the external relations ;ypé of industry
or industry related use; such as import and exporélag;ncies.and the sale
e of accessoriés. There aresy more importantly, the~incerna11y ogiented indus-
gries ‘which in the absence of chain stores produce consumer oriented

goods in their central CBD premises. There is..less differentiation of
e ' .

land uses in the periphery so that there .are fewer peripheral clusters.

-

» . -
This may be due to reduced influence\Pf the private automobile in the @
non-occ{dental CBD. Although there are fewer perdpheral clusters, there
. -

is gome evidence of the bazaar already mentioned in the detailed analysis.
L] . v, /
Many of the central clustered uses have strong concentrations around Calle

18 agd certain of the peripheral-clustered uses are bazaar types.

& . M

. .‘ The cdmparison of the Occidental and Non-Occidental CBD is

4

taken further {n Chapter VII. .n the next chapter the arrargement of

land uses in Bogot4, Colombia is comsidered. | \;

”
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CHAPTER VI

THE CENTRAL BUSINESS DISTRICT OF BOGOTA

Bogota has a population of 1,697,000 (1964) and so is.ﬁarger
than Guatemala City (577,000 in 1964) and London (200,000 approximately

in 1968). The CBD is modern and bustling and does not have a large and

-
obvious Indian and mestizo pedestrian component like Cuatemala. Based

upon observation, the pedestrians are not segregated insx Indian and

L

mestizo dominated and Spanish dominated gfeas as they are in Guatemala.

\

The land value surface (Map III) has no second peak and in this respect

it is also unlike Gpatemala. The land values decline from a peak at the

intetsection of Avenida Jimenez and Carr . The slope is more gentle

to tHe north so that the high values are elongated in this direction,

v

ff more steeply to the south. These slopes correspond

whereas they fall
* _f . -

closely to the revised land value model mentioned in Chapter III. The

'mesn centers are all \to the north gad west of the PLVI toward what can be

called the 'zone of as

Boggtt'gA Data Characteristics

The»boundiizqgf/ihe CBD was defined in the field by planners in

the Departapento de Pianeagion Digrito. The CBD has a fairly flat site

but the eastern boundary is easily defined because the slopes increase

sharply toward the mountain which dominates the skyline in that direction.

In the north_and north-west, some parks, the cemetery and an area of re-
. -

development partially defime the boundary in those d{rectionms.

.

117
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The land use data is from the "Cemtro Distrital de Sistematiz-

acion” in Bogota. The information is gi;en on a8 computer tape and con-
tains the address and land use code of industr$el and commercial uses for
the central area for the year 1968. .

The addressing system used in Bogqté 1s even more systematic
than that for Guatemala. The address is written out in Spanish but it
also exists as a.codeﬂih-speéific fields. It is not necessary to draw
maps of ea;h land use because it is possible to transform the coded ad-
drgsses to Cartesian co-ordinates directlx using a small computer program.
The digit#zer is not used for Bogotd énd the co-ordinates are in milli-

—

meter units taken directly f;oﬁ the original base map. The figures in
Pl . l-

the tables aré in mfllimeters where each millimeter is .2.00 meters. 4‘ -

Thgtiénd usqs now on the Cartesian co-ordinate systenf are~sorted
4

into crasses. There are eighty-eight classes {nfﬁli, but, as before, a

number are not repregented becaus; ;héir pépulations are not greater than
the a;bitrary minimum number required to usefully define g.pattérh; Where
two similar land uses have the, same gddress then one is deleted for é&omp-

=

utational reasons. The analysis is once again for the ground floor only.

= E
The land uses represented {n this study are listed in Appendix III. The
analysis takes the same form as .for London and Guatemala.

’ 5 -

Foci of the Distributions

The mean centers are all on one side of the PLVI, to the north
r - .
and west (Map XXXVIII). This arrangement i3 similar to that of the other
two case studies.. The table of ranked distances of the mean center to

the PLVI shows most of the commercial Tetail uses close to the PLVI

(Table XVIII). Some examples of .the center-focused land uses are, optical,

o ™M
- -
>
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. TABLE XVIII
Bogota A
Ranked Distance From the Mean Center to the PLVI
Value Land Use - . Value Land Yse
657 05 325 48
605 14 316 N 78 »
576 ¢ 56 314 ] 77 .
541 8 .- 313 35 )
527 63 - 7 310 59 . ,
512 - ° 24 3 309 10 S
507 33 305 . 28
502 18 301 ) 76 Lower
501 81 Upper 298 45 Middle
495 09  Quartile +295 F» 13 Quartile
491 57 . 293 07 E
484 19 289 04 . . —~
L 481 T v 55 287 . 87 “
464 s 01 286 36
463 11 284 82
454 46 280 74
454 29 280 - 40 s
452 , 34 275 : 39
445 90 . 266 ; 70
44 P %o 260 75
. 430 64— e ' 258 T 66y
- 429 N 03 244 44
, < 427 17 223 . 61
421 v 21 222 80 ;
419 71 220 62 7
413 51 . 207 30
412 16 203 22
410 06 195 84 o
407 47 Upper 194 o8 - ' '
: " 405 38 Middle 190 88 ‘
't 399 15 Quartile . 179 83 Lower
395 31 178 73  Quartile
393 27 . 177 " 53 - )
389 12 . . 173 43 !
379 65 . 173.17 42 '
374 32 167 . 25 :
355 52 . . A51. 41
353 20 143 69
. 47 50 - 131 Y
~ 332 23 124 68 o R
329 .- 26 - 85 72,
326 .79 Madian ’

. ' Value
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(B

photos (68, Map XLX), watches (67, Map LXL), other mérchandi;e (72), 1lib-
raries and bgokstores (69) and cloth, clothes and footwear (41, Map'kiii). ’
The most peripheral uses are indastrial or iarge space—using land uses and

include wood and cork industry (05), base metal (14, Maep XXXIX), wood
L] R * N

“

sales (56, Map XLVI), wvaulrs éad.warehouses (85, Map X1LXILI) and re’air

\\\\ﬂ;/,’//wdtkshops. These uses are all consistent with the results for Guatemala
and London as well as the assignments to the typelogy. The use of the

- ;

measure of dispersion gdds more descriptdve power. /
—_— :
4
.
L ]
Dispersion of the Distribution - .
LY . .
The dispersion is measured by the mean distance to the mean .

center (see Table‘IX). Many of the mosticlustered land uses are also .
R closest to the PLVI. The most clustered uses are optical} photos (68,

Map XLX), women's clothing (42, XLIII), other foods (39) and wood
e - : )

sales (56, Mép XLVI). The most dishersed uses tend to be industrial or

industry related uses and include petrol and derivatives (12, Map XLIX)
¢ - '

and fuel sales (63), The combination of the measure of focus and dis~

persion gives the scattergram. .
' ) [

-~ O : <

The Scattergram .

The arrangement of land uses in the scattergram is shown in
L - ’ * ) .
"o Figure XIV;ﬂ Once again, like Guatemalays there is a positive linear

> . < .
relationship between the focus and dispersion. 'The more distant from

the PLVI the focus of the land use then the more dispersed it is likely

" to be, . | . ' “ ,
. i ' >0 ’
Table XX lists those uses which are in Sections A, B, C and D,

The clustered and central uses of Section A are again, as in Guatemala,
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TABLE XIX Py
Bogota .
Ranked Mean Distance to the Mean Center _
Value Land Use Value Land Use
_ 686.8 12 422.6 57
677.3 06 421.6 52
673.4 64 415.9 74
-651.9 63 . - 407.8 60
625.1 03 399.7‘ ' 87
613.8 : 71 T 396.4 26"
613.4 31 . 393.0 44
" 613.3 32 : 390.6 15
581.4 34 ) 386.3 40
575.0 - 14 Upper - 380.3 77 Lower
568.0 24 Quartile ' 379.8 51 _Middle
567.7 46 " 379.2 65 .Quartile
53.5. 01 . 377.7 : 30
. 553.6 07 365.0 - 85
' : 551.7 36 363.3 22
© 551.2 19 359.7 61
548.5 79 "~ 357.5 53 .
i 548.0 18- 357.1 43
539.1 29 330.8 .- 67 .
529.2. 00 . " 323.9 ? 75
525.2 16— o 321.9 45—
516.7 38 " 320.2 . 70
' 515.5 05 311.7 : 69
514.3 21 309.0 88
509.9 35 " g 295.0 84
500.5 10 +290.6 83
497.3 » 20 284.5 73
485.1 76 v 2809 _ 59
483.7 09 - Upper 270.2 ‘25 s
480.3 - ] 33 Middle ' 261.3 62 Lower )
479.4 27 Quartile : 257.0 55 .Quartile
— 467.7 : 04 ) 251.2- 41 . ‘
454 .8 23 149.2 : 47 \ .
] 453.3 11 . 142,2 : * 66
. i 447.7 13 < 118.7 T 78
J 444.9 . 08 117.8 81
441.0 \ 80 ' . « 92,61 72
) 438.7 .- 48 . 44,46 N 39
. 436.4 . 50 . 41.42 42
. 435.6 17 " 30.00 . 56
- ‘ Zglzog g; Median ¢ 9.763 68
. Value
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R TABLE XX ‘-
. &
Bogot¥ Scattergram Ailocgtions
.‘ .
Section A . Section B Section C . Section D -
X 68 56 . 36 o - 63
42 55 07 06" /
72 85 . 35 64 °
39 57 .10 : 14 *
78 >~ 60 76 . i 05
66 51 - 04 ~* 12
84 .+ 85 " 08 - 03
41 .o+ 15 : >80 34 )
.25 c. 52 _ 48 01
o 73 26 82 C 2
62 . 13 18
83 . : . 81
69 : ) . - 19 -
s, 67. : * 46
88 - . ~ ' « N 71 -
2 70 h 2 B
59 ) 32
. C45 . . 7 W7 5%y -
. 75 : 29 ~
22 . ' | . 00
53 | | : 09}
30 ) . .
A - . A
44 . ’ ) 17
. 77 . 21 - ]
87 S - 38
40 [ . PNy - 16 )
N 61 79
74 ) : . " 20
28 * 37
- . , 23‘
i, . 50
. * v
=
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and Londan, the pedestrian orienced uses, the clothing stores (41, Hap

XLII; 42, Map XLIII 43, AA Map XLIII; 45, Mlp XLIV), the abmestic art-
icles of mass appeal (39, 66, 62, Map XLVIII; 61, Map XLVII1), those uses

specialized and selling.expensive produccs (68, Map XLX, 67, 53) and uses

depending on pedestrians apart frém these named above (73, 83,‘P4,'§8, 75,
“ 69, 77,_39. and perhaps 40 and 72). AI{ of the highly commercial, potent-
ially high rent paying.dkes are in this section,
The Oéc%dental CBD center is typically-a pedeatyépn area of
pedegtriln oriented land uses, of intensive use of-the 1ihdl amrd of high
rents. The same overgll irrangemeéi occurs ingthe Guatemala and Bogotd

Non-Occidental citie§3 but there are a number.of anomalies. The aézmalies
.+ \f. € e . ‘ ’ '
are similar to those .already noted for .Guatemala. General warehousing

.

€85, Map XLXII), impott; export and distribution of merchandize (87, Map
XLXIII) and electrical articlés for construction (59) are more central

N 4 jimd more clustered than would be expected from the typology as occurred in

Guatemala. In the Bogota CBD there are also some industrieiJPnt they'are
fewer than in Guatema;a: Bird rnising‘(ZS, Map.XLII) is central and clus-

.t tered and there is a hotel industry (30) which is distinct from ;he hotels

ead pensions category (77). Water énd sanitary services (22) are also

‘quite central and clustered but these are publistervices'and mny‘not have

a pattetn which is a response to free harket fo;ceé. Most of the gnomilies

in the Bo;oti CBD aré also common to Guatemala, however, most of the re-

maining Eentral area patterns are similar for Occidental and Non-Occidental
CBD's alike.

Seﬁtion B contains large space using land uaes, :hat~£s, they are
extenaive rlther thnn intensive in- thelr use of the land (see 55, Mlp XLVIy

56, an XLVI; and 85 Map XLXII) Most gf the uses in this section are

concerned with the sale and storage of bulky goods or_ﬁlae they are

¢ ) . - V‘ N .
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industries. ‘TheTe is no sub-focus which could be called a baraar, nbr‘
‘-are the usé; in this section ;trikingly similar to £hose in the same sec-_
"tion tn Guatemala. . '
Only two uses.in Section C iight be expected from the typology
to occur in Section A. These are movie theaters (74, Map XILXI), and fine ¢

: foods (35). The other land uses in Section C are large space users (10,

Map XXXIX) or commercial types which cannot compete for.-such a central

location or are large space users and are expected to be peripheral.- Only

two food uses occur in Section C (35 and 36) while there are five food
relatad uses in D and only one in A. The remaining uses in C are typical . .
of the CBD peripheral area.

% Section D contains almost all of the industrial uses (see land

uges in 14 to 25 in Maps XXXIX to XLII respec;ivelyf. Food uses are also
important in this section and-laundy and automobile oriented uses also

occur as might be eﬁpected (see 46, 47, Maps XLIV, XLV). Where the uses

-

are tommercial they are usﬁally of bu1k§ products such as industrial,

/ commerctal and agricultural equipment and machinery (48), ehrniture and

equipment for restaurants and bars (52, Map XLV), electrical machinery

- - sales @50) and paper glass and wallpaper (57, Map XLVII)

®
In general overall structure BogOCa has the same characteristics

1

as the Occidental CBD, especially for the central-clusteged uses. ' The Sl
anomalies which are ohserved in Guatemala, however, are also common to

Bogota aiéhough the degree of difference is greater in Guatemala.

The Shape of the Distributions . : .

———
) There is an overall tendency for land uses in the Bogot5 CBD to
. & .
be circular because of the 'square" shape of the boundary. When the uses

: ¢
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are ranked and divided into quartiles the central uses are quite mixed in
their shapes (see Table XXI). In Section A cloth, clothing and shoes (41,
Map XLII), jewellry (67, hnp X1X), childéén's and babies' clothes (43)
and general merchandise 140) are all circular whereas women's clothing
and articles (42, Map XL;II), optgcai and precision instruments (68,
Map XLX), drugs and giochepicals (66), theatres, radios, and associeted
serviogs (75) and other merchandize (72) areAall-iinearaé The linear uses
include a number of automobile oriented uses such as accessories sales
(47, Map XLV), fuels (63, Map XLIX), pétrol and derivatives (64), agri-
cubtural tools-, seeds and fertilizers (51) and wood s;lgs (56, Map XLVI),A
all of which are in Section B and are peripheral-clustered types. The
linear and peripheral ;ses are similar to those in the “typology but the

sa&; of automobiles (46, Map XLIV), gh;ie it is linea; it {s in Sec;ion D. .
Banks (88, Map XLXII) which are a central-linear type in the typology are

also linear in Bogoti but'they are not in the extreme linear quartile.

\

The Orientation of the Distributions
The orientation of eaqh land ‘use is shown in Table XXII. The
overall orientations fall into two groups, based on the general orientation

of the rectangular network of streets. The streets are from north-east to

. L]

south-west and from north-wgst to south-east approximately. There is some
division of land uses by their orientation. Host‘of the central-clustered
uses, particularly the clothing uses, are north to north-east oriented
whereas motor vehicle and furniture uses are north-west to aéuth-etst.

The axes slong Carxefas 7, 10 and 14 lead to the bigh;quality reaidentiall
area in the north, whereas the axis to the west lelgfwto the market and

i

railway station,
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TABLE XXI

= . Bogoté .
Ranked Values of Oblongity

Value Land Use Value . Land Use
0.0413 50 Circular » 0.3004 60
0.0457 - 23 . 0.3006 24
0.0606 ° 15 . 0.3028 29
0.0676 " 30 0.30%0 09
0.0958 : 11 0.3169 05
0.0991. 74 0.3301 26
0.1040 S Y S p.3339, 14
Q.1057 20 0.33643 - 63
0.1207 33 ] 0.3484 B 13
0.1273 ‘ 65 Upper 0.3762 : 64 Lower
0.1336 ) 57 Quartile 0.3807 ., 84 Middie
0.1402 67 : 0.3808 52 Quartile
0.1413 55 0.3912 81 ’
0.4487 00 . 0.3925 61
0.1757 10 0.3932 ! 18
0.1767 16 0.4005 12
0.1793 : 08 0.4070 35
0.1839 43 0.4095 73
0.1841 07 : . 0.4139 . 77
0.1889 40 . 0.4163 48
0.1922 82 : 0.4173 N 45
0.1950 59 - 0.4235 . 22
0.1988 79 0.4369 28
0.2010 - 69 0.4638 4 83 .
0.2063 87 - : . 0.4809 7 88
0.2238 70 0.5034 : 62
0.2349 36 0.5612. 06
0.2351 17 . s 0.5649 03 -
0.2363 34 -- .t 0.5670 75 .
0.2381 - . 80 Upper 0.6117 - 66 Lower
0.2429 38 Middle .0.6353 53 Quartile
0.2482 . 04 -Quartile 0.6626 27
0.2540 ' 01. 0.7283 71
0.2556 21 . : 0.7353 56 .
0.2568 31 0.7882 46
0.2577 . 32 0.8203 68
0.2590 76 0.9112 72
0.2800 78 0.9427 42
0.2813 19 0.9738 39
0.2851 44 0.9847 A7
0.2867 25 *0.9921 .51 Linear
0.2980 g5 Hedian : :
Value
LN
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Valué

42.00
34.91
34.97
33.82
31.74
30.36

125.07
24.56
23.66
21.5%
18265
16.08
14.32

7.886

. 5.207

T 4,258

3.334

- 2.763
0.04589

-2.681

-3.476
-3.718 .

v4.212

-6.493

-10.74

-11.59

-11.70

-11.76

-12.93

© -13.46

-14.15

-14.90

-15.00

-15.32

-15.45

-15.93

-16.16

-16.38

-17.01

-17.38

-17.75

-17.79 -

’ z

TABLE XXII

Bogot§ .
Ranked Values of 'Alpha (in degrees)

Land Use

17
65
23
* 57
62
11
16
66
47
26
82
42

43

07
41
00
39
05
59
14

04—

Upper
Quartile

09..

68
06
19

© 67

60
29
10
08
13
27
15
01

.69
63
12
75
32
44
31
22

‘ Upber
Middle
Quartile

Median

Value

Value

—~-18.06

-18.14
-18.44
-18.76
-=19.46
-19.60
-20.09
-20.11
-20.34
-21.45
-22.40
=22.74
-23.39
-23.42
-23.51
-23.63

-24,26

~24.67
~25.20
-25.38
-25.81
-25.85
-26.64
-27.48
-27.69
-27.99
-28.48
-30.41
-31.49
-32.62
-32.73
-32.82
~33.89

-33.92°

-34.26
-34.57
-37.98
-38.06
-39.99
-42.14
-43.13

Lang Ugé

72
34
30
40
21
78
85
25
71
33
70
45
84

.36

quer
Middle
,Quartile

24 -

81 -

80
79
83
55
73

35
88
48
61
64

87

76
28
18
50
1k
53
56
38
77
51
20
74
46
52

Lower
Quartile
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Clustered, Random and Rggpfér Distributions

- . * “
London and Guatemala are similar in that there is a tendency,

toward clusteredness for the lay uses. Bogoté is no exception; there.
are only five random uses, no regular uses and most uses are clustered by
the n;rmal deviate statistic (see Table XXIII). The five random uses are
all industrial types (see 18, Map Xf), three occur in ééctioﬁ D and two in
Sect%on C. ihese uses are dispersed both when they are measured as a
group.and when they are mea;ured as paired lgcations. It is notable that’
in the OccideqtaL literature aqd'in the case study for London the 1nd¥E-
trial land uses are never random but ar¥e peripheral and usually concentric.
In Guatemala and Bogoté the random uses are usually indugtrial uses.

Figure XV arrangeé land uses according to the four scattergram -
sections and according to the normal deviate statistic. QOnce again, as .
in London and.Guatemala, the most clustered uses are in Section A and the -
most dJdispersed in Section D. However, unlike London, differences are
focused in Section B and in Sectipn C. The difference is most marked in
Section B where the land uses do not all have high normal deviate scores.
The land uses in C do nog.nge predominantly low normal deviate scores. 1In
the London study the normai deviate score; for Sections A and B are markedly.
'Eigher than for C and D. At this level of gene;al description the fwo Non-
Occidéntal CBDs are somewhat ;ifferent’to the Occidental.éBD. g

3

There afe differences in the detailed composition of the four

»
-

sections in Figure Eor London and Guatemala and Bogota. Water and

sanitary services (22), 5ird raising (25, Map XLII), import, export and
distribution of merchendise (87) and hotel industr; (30) are still quite
well clust;reﬂ. Less well clustered by the normal devia;e yet meﬁbe}s of.

Section A are theatres, radios and connected services (75), professional
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Figure XV

-
. * Bogota )
Scattergram and Normal Deviate

. ! Section A Section B " Section C Section D Value

76 -31.78
40

77
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Figure XV cont

o

Section A Section B Section C 1 Section D Value

80

42

11

39
12

88
36
39
56
26

74
" : 16 \
53 . -5.003, °

60 |

14

81 . :
15 j
34
00

75

05
- ' 09 |

- 4 64 -1.96

* 03 \ -
. i \
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TABLE XXIII

Bogoti

Ranked Normal Deviate

Land Use

-.9288° 18 R
-1.555 48 A
-1.686 03 N
-1.741 439~ D
-1.809 7 0

’ o
=2.295 64
-2.497 63
-2.904 85 '
-3.006 09
=3.113 06 Upper
-3.526 05 Quartile
-3.695 75 ‘
-3.770 00
-3.973 34
-4.030 28
-4.046 15 -
-4.074 81
-4.675 19
-4.748 27
-4.883 17 Q
-4.908 14 :
-4.951 60 .
-5.054 53
-5.131 16 N
-5.379 74 -
-5.563 38
-5.617 26 .
-5.823 .56 Upper
-5.888 59 Middle
-5.918 ‘36 ©° Quartile
-5.935 88 <
-5.998 12
-6.042 39
~6.d33 11
-6.244 42
"-6.366 - 65
-6.621 08 .
-6.729 51
-6.739 21
-7.005 23
-7.023 01
-7.186 78— Median

Value

Value °

~-7.269

-7.270 |

-7.622
-7.836
-7.867
-7.955
-7.965
-8.142
-8.693
-8.850
-8.882
-8.924
-8.951
-9.063
-9.089
-9.094%
-9.118
-9.170
-9.215
-9.296
-9.379
~9.492
-9.585
-9.742
-9.826
-9.924
-10.27
-10.52
-10.82
-11.12
-11.22
-11.27
-11.62
-11.99
~14.56
~15.84
-18.41
-19.51
-20.36
-21.52

-31.78

Land Use

50
43
70
80
13
82
30
20
33
69
32
52
87
25
66
62
67
22
35
72
71

132

Lower
Middle
Quartile

45
44
68
46
57
83
84
04
61
73

41,

79
47
55
24
. 10

31

77
40
76

)

-

- Lower
Quartile

Clustered
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P
furniture'and equipment (53);‘pr66uction, distribution and éxhibiE{;; of
films (74, Map XLXI) ang electrical articles for wonstruction (59). These
can be either peripheral to the center of the CBD or dispersed in the
center. The remaining uses in Section A ére confirmed as central-clustered
and™agree with the qg%jgnments to the :}éology.

Section B has~not &8 many hiéhly clustered uses by the normal
deviatg as expected. Petrol sales (64, Map X1X), fuels sales (63, Map
XLIX), genetal warehousing (85, Map XLXII), metal products man&égcturing
(15), personal services (81), other construction articles (60, Map XLVII),
wood materials industry (26) and wood sales (56, Map XLVI) have lo®
normalldéviate scores and are not well defined clusters. The ‘other uses
in this sectian are confirmed as clusters especially hardware and cg;struc\_
tion materials (55, Map XLVI), paper, glass and wallpaper (51, Map XLVII),
furniture and equipment for restaurants, bars and hotels (52, Map XLV),
agricqltural tools, seeds and fertilizer (51) and other merchandise (65).

Aépézts of the furniture sales use are represerrted here as in the Lypology.

The profeséions are not a part of the clasgification and automobile sales
- -

are in Section D. Section B does hot.have well differentiated clusters
and only pargly matches the assignments in the typology. ’

‘ Thére is some correspondence between the peripheral-linear uses
which occur in Bogot‘ and thgse mentioned in the typology. ‘Section B
concaiﬁs many automobile ori;n:éd uses which¢3}e clustered by the mean
aistange‘tg the mean center, and thé normal deviate, and they are linear
by the oblongity stathtfc (see, for example, 63 anq 64, Map XLIX).

Automobile sales a%d accessories (46, Map XLIV) are dispersed as a group

and are in Section D, but by the normal deviate they are clustered and

by the oblongity statistic they are linear. Professional furniture and
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equipment (53) and domestic electrical goods (62) are quite linear al-

though they are in the central clustered category 'and are not so per-

ipheral. Bogota unlike Guatemala confirms some of the linear uses in

~ the typology.

A number of the uses in Section C afe confirmed as disper;ed,
these iéclude two randomly spaced uses: paper and érticles.ﬁgnufacture,'
(07) and industrial, comgercial and agricd&tural equipment sales (48).
Only loosely clustered and in this section are glass and derivatives

sales (28) and bread and biscuits sales (36). The remaining uses in C

have some deggee of paired clusteredness which may mean they tend toward

a concentric peripheral pattern, .su¢h uses include recrea}io%iserviceé
(76), rubber manufacturing and products (10), shoes, clothing and other
articles manufacture (04), fine foods, liquor and tobacco sales (35) and

-
Section D is the dispersed chtegof& and a large number of uses,

4
vehicle parking (82, Map XLX}.

particularly- industrial uses ate confirmed as dispersed by the normal

deviate statistic. All of the land uses in the lower part of the column
/. . . ' L J
. (Figure XV) "are industrial or industry related uses except milk shops

(34) and beer and soft drink sales (38). The upper uses in the same

4

column may again be concentrically arranged or have.a tendency to some

form of .paired, or small group clustering. This last category includes
°

uses such as unprepared qud and drink (31), repai; workshops (24, Map

XLI), sale of aqcessories (47, Map XLV), beauty salons (79) and auto ;nd

.

accessory sales (46, Map XLIV), most of which are peripheral and some aret

elongated along peripheral streets.

Guatemala and Bogotd share common similarities when compared to

London and the typology. The anomalies may represent a different spatial-

Y .at
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1

structural order for Non~Qccidental CBDs. Guatemala, in particular,

emphasizes the differences. The next chapter reviews some literature
*

. which describes the Non-Occidental CBD and makes some conclusions about

. the differences with the Qccidental CBD. The éomparisons are centered on

i . . 3

the three case studies which have the same form of analysis and are pre-

sented in these last three chapten‘. The next chapter concentrates on

the cross-comparisons between the case studies, the typology and the Non-"

_Occidental literature.

e}
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CHAPTER VII e

N . ‘ CONCLUSIONS

This final chapter has three sections. TFirst, the scarce

»

literature on Non-Occidental CBDs is explored; second, detailed compari-

sons of London, Guatemala and Bogoté are made and third, the concluding
section coﬁpares Occidental and Non-Occidental CBDs using these last two

sections and the typology in Chapter I.

Some Non-Occidental CBD Literature

Belleti made an important observation when he recognized thes
need to include the cultural as well as the economic dimension in
explaining the Non-Occidental Central Area retail ®tructure. . @

N . : ] -

) Whilst economic¢ controls which normally assume a
.  dominant role in the western city, are much
tempered in less developed areas by socfal and
_cultural forces they do nonetheless exist in the .

oriental urban milieu, albeit much.overlain by
"ethnic and socio-economic unconformities

. (Bellett, J., 1969, p. 1).

. ’f;' i
.9‘\
o

Bellett'g study is for Singapore but a number of other authors comment on
\ .

—

‘ .
3

. °  the need to include cultural influences in understanding Non-QOccidental s }

’ .

«

CBDs .

- ~ \_ 1In East Africa de Blij conducted two studies!’one in Lourengo
Marques and_the other in Dar Es Salasm. In both the cultural influence

> ‘ : - ’

o A 136 , ~
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W

is emphasized in explaining thé land use structure (De Blij, H., 1962,
and De Blij, H., 1963). In West Africa, in Lagos, and in Ibadan,

Mabogunje empBasizes cultural influence on the overall citygstructure.
L. )

5 \ The cultural factor has its expression in the detail of bus -
iness ownershlp and business patronage. Mabogunje (Mabogunjdg A. L.
1968, pp. 210-212) is the:mosc conceptual in his approach. He notés for

Ibadan that the scale of operation of a business is closely related to '

. <

"the racial complexion of Nigerian trade'. Europeans handled eightylflye‘
percent of impor;s: Levanziﬁé and Ingdian firms ;en percent and Africaqs
‘five percent in-1949.- He notes that race is related.to_;he scale of
oPeratién and this in turn iq;luences the ability to p;y rené which leads

to a spatial ordering of businesses in the CBD. Closest to the railway

-

* were the European firms in high rise- buildings followed to the east by
Levaﬁtiqe an® Indian two stofey businesses and fInally followed by single ™.

storey African shops. He notes a spatial\ordering based on the culture

-

factor yet'to the south and north of the CBD are the large space using
» »

automobi®e salgsvgg§rigpair garages quite typical of the pattern in the

-

Occidantal CBD. Thfs.is supporting avidence for the duobation from ’

Bellett's work mentioned above that the cultural influences rest

- .

unconformally upon the qponomic.

® De Blij for both Lourenco Marques and Dar Es Saiaam (De Blij,

H., 1962, p. 66 ff. and DAl@lij, H., 1963, p. 48) also notes a cultural

L]
differentiation in husiness ownership and customer patronage. The
<

European influence in Dar Es Salaam is around the ‘Askari Circle which is

1

-

_ also the area of highest bﬁildings'and highest land values. From the

Askdri Circle and ‘to-the south-wegt the Europeanh domain gives way quite

by ’

distinctly ta Asian and African domains (De Blij, H., 1963, p. 87). The

-

"

b4
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market divides the CBD in Lourengo Marqﬁés. In the north-west is a low
- quality retail area where most of the customers are African. 1In the

~ south whites and non-whites are about equally important as buyers. East

. of the market is the high class retail ar&a where the patronage is mainly

white. De Blij's observations on the cultural di}ferentiation of the

population are personglly observed yet he states that they are essential

in an explanation of the arrangement of CBD functions (De BTij, H., 1962,

b. 65). . ,

Haédén‘s ;ork on the Khartoum CBD is also based on perg5n31

.observation and again he notes there afe separate areas enjoying dif-

ferent cultural patronage. The native mﬁrket is around the mosque and

transport foci in the south while the European sec¢tor is around the

northern market close to the high class residential suburbs (Hamdan, G.,

1960, p. 30). ¢
) . ' . °
Another clear expression.of cultural influence is in the st%dy

. of the Dacca CBD by Majid. She notes:

«e» ‘(that goods) instead of falling into one large
« central core, they fall broadly into two categories:\ .
- a). The agricultural or food market known as
: 'Bazar'; b) The shopping centres largely dealing
* in foreign and locally manufactured goods (Majid,
R., 1970, p. 44). .

- ~Majld states that #he bi-nodal form of the Dacca CBD is similarto many

>

. other eastern citied but she gives”no references or examples, However
~ “the bi-n;dal quality is similar to Dar Es_Sa%agm, Lourengo ﬁatques, ﬁ. RS
Khartoum and Ibadan in Afficé and Dacca in Asia. Majid's aegcription of
«the character of Ehe twd nodes could appiy to ; large extent to any of the

above cities: - | ) o ’ .

These two (nodes) can be easily gifferentiited by .
‘the nature of shops, type of commodities sold,

~

-




type of buildings, etc. The indigenous centre

... with their old congested buildings and narrow

crooked roads has a shabby look with people

living on the upper floors and the rear rooms of

shops. They sell local goods and dea] with the

local dealers... there is a Hawkers rket around

which even the roads remain packed with temporary

stalls... 1In contrast the new centre... has a

modern appearance with its wide roads with paved »
‘sidewalks hnd blocks of buildings,almost entirely

occupied by business organizagions both horizontal- .

ly and vertically. Foreign goods and foreign firms : _—
are common here. But the sidewalks of even this .
area are being crowded by hawkers' display (Majid, _/f\\

R., 1970, p. 55). -

Mabogunje describes the different economic character of the ’
European center and the native peripheral market area. The former‘has
large scale investment and competition for choice sites but the margeCS
have no investment and the trading is small scale at megligible overhead
g-costs and for little profits (Mabogunje, A. L., 1968, p. 2I0).

There is not much indication of spatial differentiation in the
periphery of any of the Non-Occidental .CBDs except that the bazaar is
peripheral to the Occidental land use concentration around the PLVI.

Majid is more definite and states that there is no prom}nént differentia-
tion in the periphery as there is ih the Occidental CBD (Majid, R.; 1970,(
p. 60). -
~In each case mentioned above.there is éfélear cultural

influende with a morphological expression. .The Non-Occidental CBD*is
differentiated into separate areas based on the cultures which exist in .
the ci:y. ﬂast common is the two cult&re gituation where Occidental o

. goods exist in one ‘area around the_RLVI and the Non-Occidental goods in
- ‘another often associated wiéh the bazaar. The ownership and patronage

also seems to be divided between these two areas with the wealthy or

~ Occidental owner and customer using the Occidental section of the CBD and '
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the deigenous Non-Qccidental owner and customer using the Non-Occidental
[ ]

section of the CBD (Majid, R., 1970, p. 56; De Blij, H., 1962, p. 65; .'

De Blij, H., 1963, p. 87).

-

In some Non-Occidental case studje; land rent and other *
measures of intensity of use are influenced by culture. The position of
the PLVI is sometimes described in the Non-Occidental literature. In
each case the PLVI is in the European or Occidental ;ection of the CBD.
The PLVI is still associated in ;his type of CBD with accessibility and

in Dacca it is the focus of bus routes (Méjid, R., 1970, p. 60) and in

Dar Es Salaam it g@hdeécribed as the focus of vehicular traffic (De Blij,

-

1963; pp. 45-46). 1In both cities it is Qciated with the tallest
C;:Lﬁi

ilgings, quality gpbps and Occidental goods. In Loﬁrengo Margues the
PLVI cannot be identified but De Blij equated its positi;n with the 'hub’
which is an intersection with thé same characteristics as the PLV?.

In Dar Es Salaam there is information on the whole surface of .
land value and it declines from the PLVI as in the Occidental CBD. There
is a suggestion that a sécond land value peak may be present in the CBD
of Nairobi for Kimani notes a second peak in the land valuQ surface.
However the study.is a city wide one and the land value information is
not detailed enough to be certain thﬁ: a gsecond CBD peak does in fact
occur (Kimani, 1972, p. 109). . -

There is_alqo.evidencg'that two peaks occur in Dacca. The{
inf;rmation is scan; but the highest land value at the modern 'core' is
'RS. 1,200,000 per acre, This deci{ges along the street leading-to the
baz;ar areas to RS. 500,000 and ihcieages to RS. 900,000 at the bazaar

area (Majid, R., 1970, p. 59). The#s rise may represent a second peak.

. There 1is clea}ly some evidence that the cultural influence is

. ’
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reflected in the land value surface. City-qgée accessibility is greatest
> X

around the PLVI and it is the center of tallest buildings. The land

-

value declines outward from the peak but on one side it reaches a second

peak in the area where ché native bazaar is found. Although the tallest
buildings are at the first pegk as in the 0¢cideqta1 CBD, evidence from

De Blij's study of Dar Es Salaam.shows it is not necessarily the area, of
greatest pedestrian density of intensity of use. These last two measures

peak around the native hazaar in the Non-Occidental situation in contrast .

] - N [

to their PLVI focus in the Occidental CBD. )

The.mean centers of ‘\e land use distributions are on one side
of the PLVI in the Non-Occidental CBD where the information is available.
In Dar Es Salaam the mean centers are toward the Non-bccidental section
of the CBD and away from the European Focus known as the Askari Ci?cle.

In Lourenco'Marques most mean centexs are on 6qe side of the 'hub'.. These
general mean center positions are consistenﬁ with observations in the

Occidehtal CBD but the existence of a Non-Occidental -domair means that the

concept of 'zone of assimilation' and 'zone of discard' need re-thinking.

-

In the Occidental CBD the mean centers are on one side of thg PHYI and

» >

this is also the direction of the zone of assimilation. In the Non-

~

Occidental CBD, however, this is the direction of the native domain and
~—

De Blij notes that Occidental businesses in the CBD of Dar Es Salaam are

.

expanding in the opposite direction toward the high qdﬁlity residential

area (De.Blij, H., 1963; pp. 45-46). Hamdan notes expansion of Occidental .
businesses into the high quality residential sector in Kfidrtoum (Hamdan,

A. L., 1960, p» 30) and Majid describes the same feature for Dacea (Majid,
R., 1%303 p. 53). The Non-Occidental CBD is like the Occidental one in

that the expansion is towafd the high quality residential area But unlike

¢ : .
oa
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iy in that the mean centers are all} on the opposite side(of the PLVI. It

N :
c?fagéy be therefore that the Occidental and Non-Occidental’ domains exist

back to back making the concept of 'zone of assimilation' and 'zone of

discard' somewhat redundant in the Non-Occidental situation. For this

reason the two zones are omitted from the tentative land value model in™

Chapter V (see Fig. XI).
The CBD is itself an Occidental feature, yet the structure
becomes modified in the Non-Occidental setting. The general accessibility

P »’
influence in pa}ticular is changed; there are two peaks associated with

—~—

the two cultures. The second and surprising change is the clustering
which forgs the bazaar. The various qualities of the two nodes are ’ (;3

already qucribed but the Non-Occidental CBD is an amalgam og';he classic

Occidental CBD and the bazaar annex. Business ownership, quality of

. ° < »

business, physical characteristiés of the building, size of bg§iness,

origin of goods, etc., all vary. While the PLVI is thé focus of Occidental

\Bhsiness the bazaar ﬁay be focused on a traditional market, a religious ]

center or transport node which is important to the indigenous ;eople. \{
The bazaar and the Occidental center seem to vary in size -

depending upon the relative importance of the Occidental and Non-

Occidéntal cultures. 1In Lagos from Mabogunje's comments:- the CBD is an

Occidental creation and through demolition and fragmentation the Non-

Occidental markets have not established themselves as a unit as they have

in Ibadan. No doubt there are other examples of 6BD9 (e.g. Bogot;) where

the Non-Océident;I structure being described here does not éxgzt for

similar kinds of reispns: In Khartoum, in Dar Es Salaam, in Lourengo

Marqﬁes, in Dacca and in, Guatemala the Occidental and indigenous

influences are clearly reflected- in the-CBﬁ structure.
)
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-

It is clear that some of the differences between Occidental
and Non-Occidental CBDs just observed are similar to tﬁe results obtairned ,
for Guatemdla and Bogot; when they are compared to London, Ontario. None
of the Non-Occidental literature %rovides the detail in analysis that is:
available for Guatemala-and Bogoté. It is valuable, then, to use the
results of the London/analysié and. the assignepents to the typology to
rép}esent the Occfdental‘CBD and the Guatemala and Bogota results to
represent the Non-Occidental CBD. London,'asxf smaller city, could Le
untypic;I of the Occidental CBD but the large amount of consiq‘gncy with
the typology adsignments suggests that it is not. T%e London case study
is valuable®since it has a detailed description and uses the same~
techniqués as‘the two Non-Occidental CBD studies. The literatur® on the
Occidental CBD is also used éinﬁe\it provided the typology with its ‘
mechanlsms and general patterns. The Non-Occidental literature jpst
reviewed is used to suppled%nt and substantiate the understanding of the
Guatemala and Bogoté CBDs. .

e

Comparison of London, Guatemala and Bogpt5 Land Use Patterns

Some of the problems in making comparisons between cities should

be noted. First the CBDs are of different sizes and shapes ,and the land
use categories and the numbers in each of the categories are different.
?he Bogoté and Guatemala classificixions are very similar but not the
same, and London's is quite different. Despite these problegs it is -
assumed,that.L;qdon'usefully represents the Occidental CBD and Bogoté and
Guatemala usefully represent the Non-OccidentaI'CBD. The land use®detail

and the common methodology applied to all three cities provides informa-

tion and a degree of comparability not obtained before. The methodology-
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is constructed around Occidental patterns and processes bug its

-

Occidental bias is nonetheless useful since the study compares Occidental

and Non-Occidental land use patterns. Where the patterns are the same

«

it is inferred that the Processes giving rise to them are the same. This
“comparison should isolate laéﬁ?uses in the Non-Occidental CBD which have
unexpected land use patterns and respond to different processes.

This is not a CBD delimitation study so the exact position of .
L
the boundary is not so important. It is assumed that the intermal CBD

prgﬁesses are circumscribed so that the CBD patterns are enclosed. The
data is preéented <in rank order so that useful ‘comparisons which are
independent of the area, shape and numbers in each land use can be made.

While rank ordering facilitates comparison of the three case studies,

.

o
there are inherent difficulties in that the different number of land use J

classes gives different numbers of ranks. This difficulty js only partly :

reliéved by using medians and quagtiles to compare the positionlof land
uses. Description baseq on the medians -are most maaninéful where the
- land uses are at the extremes in the rank order. It is felt that a
considerable ;mount of information can be &btained by comparing positionms
relative to the median values. The rank ordertag has proved useful in
this study and there is a very similar arrangemené'of land uses for many-
, -

statistics. The comparison of the thrée cities is a comparison of

-

relative positions for the various'qtétistics with the median used to
- i N 3

differentiate between broad categories. The statistics and thé division

’ k)

by the median value help to défine certain patterns which are produced by *+ Mg

.

*3 known progess in the Occidental CBD. a
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. . s
The Comparison of Scattergrams <£}:§ ‘

A nymber of important general similarities in the statistical

results for the three cities should be mentioned before a more detailed
comparison begigs. The distribution of points in the seattergram for

Guatemala and Bogota (Figs. XII and fo) shows a positive.relationship :
Sé%ween the two axes suggesting that the greater the distance the focus
bfga land use is from the PLVI then the more dispe;sed it will be.l As

. K .
a result, sections A and D of the scattergram are well filled in these

two cities. London, hdﬁever, is somew“gé different (see Fig. VfiI);

’ . -~

sectors C .and B are of increased importance seo that there is obviously
better differentiation im the periphery of London than there is in lhé
other two CBDs. . The éeriphety of Non-Occidental CBDs appears to be
poorly differentiated as noted by Mabogunje and cited earlier in this
chapter and for the Dacca CBD described by Majid (Majid, R., 1970, p. Ep).
‘The original scattergrams are divided into four sections using
the median values of each axis so that there are four relative sets of
ﬁatuerns. The median values remain as the bases of Figufes XVI and XVIi.
In these figures the spearate London, Guatema{a and Bogotd scatterétams
are 60qbined by superimposing the pedians and locating each land use for
each c%ty in its approximate positibn in each of the four gections. The
Qombined scattergram.is then divided into industrial and don-indu’st'rial .

3

uges for clarity. London, Guatemala and Bbgot£ land uses are differentiated

L]
by -the use of symbols. ' o~ -

/ .
lThia description is based en a visual and qualitative assess-

ment of the distribution of points in each scattergram and is not a
statistical description.

s

v




v 145

Industrial Uses

Industries (see Figure XVI) are not a feature of the center of
Occidental CBDs; as large space users they are not expected to be able
to afford the most central sites. For Guatemala and Bogot4 certain

;haustgies do occur in A although none are heavy industries. Those

~

industries in A are pedestrian oriented including the manufacture of
leathér and products (09), clothing and footwear (04), printing (08),
’ .

tobacco (02), and diverse goods (19). Most are clustered (althpugh

leather and tobacco ({02) and (09)) are randomly spaced by the normal
deviate statistic). None of these centraMly occurring uses are commoh
to both -Guatgmala and Bogoté, and most are likely to be small space

[ e

users. It is curious that they occur centrally in these Non-Occidental
¢ - -

CBDs for in London ahd in the typology there is no industry or industry =

¢ related uses in this gection. Modg industrial and industry related uses

[ .
® - do conform to the Occidental models despite these exceptions. Most

industries are perlpherally oriented and are in sections C and D of the

3

scattergram. Industrial uses constitute most of the random uses.

Non-Tndustrial Uses !

es in Figure XVII are described fa this

e >

s The Non-Occidental us

section. i . 4 .
L J s ' ]

- The land uses most typical of the most central part of the

\
.

' " Qccidental CBD are consistently central-clustered -for all three CBDs. .
These, Lt is lnferred, are uses which either seek the most accessible
+  sites, have a mutual’affinity,'locate in relation to a central phyﬁical
\\ - resource or locate according to a{combination of all three. The useé

3 which locate thus are, the clothing types of stores including women's,

~
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. ) £ -
children's, men's wear and shoes (land uses 4P ¥o 44¢nd 5300, 5630, 5670,

5660). Clothing 'accessories also feature cénsistently in the Central Area

in a clustered fashion and jgwelf}y (67 and 5970) is among this group.
‘< - A >
All of these are consistently clustered central uses in all three €BDs

and are also clustered by the normal deviate‘statisfics. ’ ®
Uses which are members’of‘Section B‘are tho§e which féspond to
two of the.properties described fo; X. Peripheral clusters are those ——//’
which share a mutual affinity and/ér are atéracted to a physical resource. -
The.third process, the infludnce of general -accessibility, is sxill‘
important in that the c}usters are peripheral Pun‘not so ?ominant that it
produces a concenttic belted patte¥n. Membership of Section B is much .
less consistent for ali three CBD8 than expected. Tﬁere'are no:hsés
consistently in this group for all three CBDs. Automobile sales (zéhéné
.5500) normally eﬁpeéted in this ;gction are ﬁn-éection C or D.. Eandfuses
associated with automobiles are periphesal-clustered-by many;description

& i .
in the Occidental literature yet in thégeq;hree case studies auto reqair

-

. ¥nd éhsqline (64 and 6411) are consistently in Sectigq D. ﬁoét"o:hér
automobile oriepted uses aEe'peripheral but 6n1y i; a few cases are_tLey
clustered. Furniture (52, 53, 61, 62 and 5711) is not peripherai-

clustered ;s it is~in the assfénmenp te the typologys Professional *
services,(65fT.andl6590) are in geczion B in Londpn but do’ not exist ;s
classes in the other’ two cities. These observa:ioﬁé_confirm the absefice..

of perapﬁéral differentiation a}ready mentioned ;n\khe rey}ew of Non-\

. , oy [
Occidengii/}icerature. '

Most:.of the similarities common to all'three studies occur in

. ‘ . A 3 . ) ) , .
Section A: the central and clustered patterns.

I1f only Bogoté and GCuatemala are compared, a - number of additional

.. *

- . . .

*

>
‘t

«,

4
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consistencies occur. Some of these consistencies are additional
ﬁcentral-cluscered patterns in Section-A, such as, other retail merchants
A3 . .
(40), general cloth and .clothing stores (45), bBokstores (69) and oeper

’

merchandise (72). Ipese land uses akl conform to. the typology and its

. - ,
aessignments. A number of other Guatemala/Bogota consistencies do not
- ; - L o

. conform to the typology. Opgfcal and precisiop instruments (69) and

- :
exporters, importers and distributors (87) are of this type. Tbey are

N - '
also clustered by the no{mal deviate statistic. 1In Australia Scott ootes

import and export functions are on the zone of discard side of the .

Occidental PLVI (Scott, P., 1959, Fig. 15, p. 309). Here in the Non-

Occidental situation the use is more centrally located on the opposite
side of the PLV¥I and, this concurs with De Blij's descyiptions of Dar Es P
‘Salaam (De Blij, H., 1963, Fig. 43, p. 63) and Lourenco Marques (De Blij,

‘ H., 1962, Fig. 24, p.‘75). These last o§servations indicate thﬁt certain
’ E ' { Q .
commercial uses like the industrial uses previously mentioned are much

’ 3 .

+ more central in the Non-Occidental CBD than would be expected frqg

.

Oecidental exgérience: ) . ) . ) /,,,/’\

f!Even when the two Non-Occidental CBDs are considered alane they
§ N

do not produce conSistent clusters in the periphery. 1t is worth noting
’ L ]

that only the London results reflect the periphdral-clustered arrangement
} ~

‘made by Horwood and Boyce (see Fig.. I). .o A t

. The peripheral seqtioﬁs C and D have consistencies for Guatemala

-~

and Bogoté.. The uses which occur n-Secfiqns C and D are notably the

-

outer retafl cypesrffqu and sgme serdice_types, which have the same

{ .
pattern in the typology. The industrial uses, already mentionmpd, are

here alﬁo. Th%‘normal deviatg‘values are lower in Sectfons C and D than

in A op B; this'is pa;ticulaily_true of Guatemala. It follows that most

-

- . . N [S
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of the random uses are also in this section includipg the industrial uses

-
-

already mentioned for Guﬁtemq}a such as industrial machinery and equip-
i L
ment sales except electrical (49) and in Bogotﬁ'agricultural machinery

sales (48), washing, disinfe;tant and cleaning-'plants (29) ;nd transport
materials and accessories construction (18).

fand uses unique in'either Bogoté or Guatemala confirm the
observati;ns just made. There are various retail  land uses which
intg{tivelx and in the Occidental CBD, would be expected to be central and. .
do in fact'occur in Section A. There are other unique uses ;f the
industrial and space using type that occﬁr in Secti;; A and so are closer
to the center than would be expected from the'typology.

In Section B in Bogoté the unique uses ®re al}l space using,
most bave a transport orientation but thgy qre'a mixed group and do not

-

conform very well to the typology. Eating and drinking places, the only \
) . !
N L]
unique Guatemalan use in B, are equivalent to c&fes in London where they

-
are much more central-clustered. Cafes are focused on Calle 18 in

Guatemala which is_the area of the bazaar.

" The unique uses in C and D conform quite “well to the typology f 2
and they are all either industries, sell bulﬁy materials,’'or are space .
using public services. .

~

From this c 'parison of London with Guatemala 'and Bogota there
is clear evidence of :jLad similarity in theffollo;ing land use patterns:
clothing uses for men, women and children,” the sale of shoes and acces-
sories to clothing, banks, theatres and other entertainment and hotels.

) ) -
All of these are central and clustered as ex?ecled JSrom the typology and s
its assignments. The peripheral sections also contain uses which are-

expected by the typology. Most vernment uses, transport oriented uses,

! * ~ ' o
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and thase selling bulky goods.are peripheral. 1Inmdustries are in most
cases peripheral, and auto sales, although they are not always-

clustéred, are nonetheless peripheral,

-Closer inspection reveals certain meaningful exceptions to the
typology in the intetfiat structure of Bogota and Guatemala™~especially

the latter. The central area, Sectiorf A, while it contaide some consis-

.

tencies also contains most anomalies. All of the expected central

-

clustered uses are in this section but there are others also. The 6thef
uses are unusual from the Océidental point of view and can be divided into
two types. ,There are manufacturing usés with a.retail btas such as
leather work, clotﬁing ménufacture, tobacco and diversg industries, many:
are in Guatemala. The second type have a high capital input and reflect
the links outside thé nation. The import, export and distribution use is
in this category, as are wholesaling and storage, optical and precision

- .
instruments and the sale of electrical articles for construction. The

3

position of all of these last uses is much more central than would be

expeéted from the typology and the assignments from the Occiderital liter-

‘.‘ .
ature. Comparison with the wider literature on the Non-Occidehtal CBD
. [4 L] )
also supports these observations. Th€ ‘differences which exis’ is evidence
of a difference in the Non-Occidental CBD when compared to the Occidental

-

stereotype. This difference in pattern no doubt reflects a different
\
proéess which is operat{ve.
There is further evidence of a differe!cd in Occidental and ,

-
Non-Occidental CBDs in the detailed Guatemala study. Unfortunately, the

quality se¢paration implied by the sin and ¢on contabilidad description is
not avatlable for the otﬁer CBDs. It does, however, show clearly that

lower quality land uses are oriented to the native bazaar (located at the

[ d

.

B
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minor peak in land values) and the higher quality land uses are oriented

to the PLVI. Some of this clarity is lost when the land uses are accum-

ulated but the detailed study does show a clear distinction in the orient-

ation Sf land uges by their quality. e

- A further result of the three empirical studies is that

clustered patterns, measured by the normal deviate, are much more common
&

[

than random patterns and regular patterns do not occur at all. The
mutual-disaffinity mechanism producing maximum spacing does not operate

in the CBD. Patterns which are the product of a random process’are not

common. The clustered patterns froé‘the Occidental litetrature is some-

[}

timég the product pf a general accessibility mechanism; sometimes a mutual

affinity mechanism and sometimes an attraction to a physical resource;
N . r

each of these mechanisms or any combination are of prime importangg in the
[ ]

CBD. This study does not disentangle the three mechanisms completely but
it ggows which land uses respond most to‘thé clustering processes.

Each CBD appears to Iave a grain for & great number of .the land
2 3

’

use d%itributions have a common orientaﬁigp. The orientation tends toward

the zoné?'of assiT}dation and disecard, Hhere-land uses have a contrary
orientation, they are almost 31:;§s peripheral in:gheir\distribution.
There appear to be f;rces at work which influence the orientation of a
distribution; In London especiall} the centrally focused Eand ;ses are

oriented like 1he pattern of’pfdesFrign densities. N
The importance of -the land use andmalies just mentioned is rein-
forced by (1) the difference in Non-Occidental land value structure, and (2)
‘ﬁ"': the emphasis given inAthe-literatuTe to the difierentiafion in the CBD
caused by the presence of (usually) two cultural groupg., Land vaiues
(counted as a_sutroéate for general aécessibility) declines from the PLVI

-

i
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in the Occidental CBD rapidly at’ first but more siowly later; in the
form shown,in Figure VII. Building heights, pedestriad density and
int?nsity éf use all decline from the PLVI reflecting the importance o;
the: general accessibility mechanism.

There is evidence that in the Non-Occidental CéD not one, but
two, land value peaks” occur. The first nede'is at the PLVI ana the
conical shape from this node would, if it existed alone, be completely
similar to the Dccidernfal case. Also siq}lar is the clustered loca}ion

of land uses such as the retailing of clothes and shpes at or around this

node. At this point there is no difference between the Occidental and

Non-Occidental situation. Eveh the space using uses and automobile

oriented ympes such as the industries and fu:omobile and accessory sales
are peripheral to this central and mobst important.node. The seco;d node
is at é short distanée from the first and forms.a separate CBD sub-area.
This second cone (see Fig. XI) forms an annex to the first. It ig the
focus of poorer qualfgy land useé'ﬁoc able to'compete for more central
positions and concentrated because of native activity'in this sect%on of
the CBD. The detailed Guatemala study gives best evidence for this
division b;t there is other evidence in the accumulated results and in the
Non-Occ{dental literature. If the separate cultures in Non:OCC;dentbl
scountries (usually two distinct cultures; oﬁe Oc&}aental in orientation
and one indigenous) have a strong‘influence on the CBD.stquctur;, and the
literature and findings in gh;s dissertation suggest‘th}s is so, then the
principal cone 1is one of Occidental influeh:; and the secondary cone {s
one based én the indlgenous culture, The;e are numerous statementé in

the Non-Occidental literature to substantiate this bicultural fnfluence

and its manifestation in ther CBD structure. Land uses are divided by

aceh sy
et
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. ' s
business ownership, quality, patronage and size or scale into separate -
cultural area, one Occidental and centered on the PLVI and the other

. N o .
Non-0Occidental and centered on the bazaar. \

—

. .
The separation of cultures in the Non-Occidental CBD means that

general acceséibility may have to be seen c¢ulturally, Land uses may be

. arranged according to Occidental notibns of general accessibility around
the PLVI and Non-Occidental notions around the second peak at the bazaar.
The Occidental movements are Based on the private car, taxi and truck, .z
the Non-Occidental «on journey by foot. Both may use’ the bus but the
0ccidéntal§ use it for the intra city journey to work or to shop whereas
the Non-Occident;ls use the bus for journeys to the city edge or to tﬂe
hinterland and for the transport of goods. The, important bus routes £t
Occidentals focus on the PLVI' while for the Non- Occi;entals they focus on
the markets and bazaars. . The bazaar or Non-Occidental center, although

it may be near a religious center or public building, is more colmonly at

N
a focus o outes or near a bus terminus.

s bl

CBDs are themselves Occidéptal features; the product of an out-
side culture, it {s the focus of the ties of external nations with the ¢

interior. The Occidental core area may have located near an indigenous
] . ‘

markei, perhaps displacing it. Whatever the process- is in time the
LY ’

h !
spatial result is an important Occidental center with a more miror

.

indigeﬁoué annex on one side, in the periphery. The unexpected central

position of some external-trade oriented uses and some industries could
PO
‘be explained by their changed relative competitiveness (for location

-

near the PLVI). The external trade. {3 no doubt important and many
. -

. . ‘
.external-trade oriented firms are part of the Occidental economic system

and so have a high relative competitiveness in the CBD of a developing

.

. J
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country. This seems to give them a more favorable position by the
general accéssibility mechanism.

The presence of retail oriented manufacturing industry close to «
the PLVI cannot be explained by an improved relative competitive position

.

because of the industry's orientation to the external-trade economy.

These retail oriented industries produce for the internal market. It is

proposed that their unexpected central position may be due to an absence

. ]

of 'off the peg' clothing and consumer geods so that these firms locate

.
.~

more centrally, although mot usually an the main strests themselves er on

the front of -the block. From their central locations they may pro&uce

.
- . -

what is almost a consumer service. ¢

Peripheral clusters do not occur consistently in the Noa-
]

Occidental CBD.. Peripheral clusters are influenced chiefly by the P

mutual affinity and/or thz physical resource attractiveness mec@%nish.

iphery of the Non-Occidental CBD these mechanisms

1t seems that in the p

are not as strong. The population do not have the same use of the

private automobile as in the Occidental CBD and bus routes focus n the
PLVI, so that in the Non-Occidental CBPY a specialized node with albias to
one side of the CBD would not be easily accessible. to the whole city as

it is in the Occidental CBD.

(%

The hotion of general accessibility ought to be ;seen in a two
’ [
culture context for the Noh-Occidental CBD. The mutual affinity and’

physical resource attractiveness mechanism should be seen in the same ,

wayt When the'proéesses affecting land.uses are interpreted in this new
[ . » .

context they help to explain many of the consistent &bg-Ochgencal

1

anomalies of pattefn noted'above. It is recognized that ‘other explana-

tiohe of the anomalies in the Non-Occidental’land use patterns are .
. h Y

[l

- .
* N
.
N v
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possible but Ebese interpretations, based upon the four recognized and

impércanc CBD mechanisms seem a useful first step, The five original

meéhanism§ can be reduced to four since the mutual disaffinily mechanism

producing regular patterns is not predent any CBD so far studied. .

The important conclusion to this dhgsertation needs restatemente

at this point. It is that the Occidental and Non-Sccidental €BDs are
e . . .
very similar in the ground floor establishments pojfit patterns of land-

uses which they display, The same uses consistently ®ccur in center and

-~

peripher§. The anomalies-of pattern however are significant for in their

consistercy they indicgte that there are'difﬂgrencés in the form of the

‘Non-Octidental CBD which show that there are important modifications of

. . -
the recognized Occidental forces. Chief among fhese modifications is

" the change due éo the (usually) two culturesﬁactipg on the CBD. The

-

majority culture is economically poorer than the majority culture.
This dissertation has looked for patterns which result from

recognized CBD processes. There are only five processes: general

4

accessibility; mutual affinity; physical resource attractiveness;

randomness and mutually diéaffinity. The statistigs successfully méasure

-

the patterns fésulting from all five but there are two shd}t-comings'which
could be improved. The first is that belted hses, especially those

intermediate betwe®n center and periphery, are mot easily recognized. -

The second short-comfng i1s that the three separate mechanisms which’pioduce
. ’
clusters cannot be differentiated. This‘coqld only be iﬁproved by the

use of a questionnaire. Th1§ digsertation concentrates on the analysis of

a number of cities and many land uses and the use of a questionnaire was

N
-

not possible., . ‘ . :
P . w

There* is a second order 8f problems in the dissertation which
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are the result of the close pzpcess/pattern'relationship. . None ﬂi.the

CBDs are controlled environments and many mechanisms operate rather than
just these important five. The/:;ﬁitional mechanisms@ although minor,
distort the patterns. This dissertation has looked at, for exémple, the
relative degree of circularity or clusteredness rather than ;bsoluté
circularity or clusteredness. Improvements can perhaps be made by map
transformation to correct, for example, an el}ipticalipedéstri;n density
surface, or by £he use of new statistics which are independent of
boundary, size of area or lanq use quantities.* Such transform‘;iqns or

. L 4
new statistics may improve ou® ability to recognize patterms. There is .

< . ; .
clearly a need to account for other mechanisms, some of which are shasm

. to be important here, such as land-use quality or culture in the Non-

Occidental CBD. In future, it should be possible to isolate still

-

furthgr the'influences due to each of these mechanisms.

g
Rl J

o
/‘
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- APPENDIX 1
London Land Use Classifica:\Lon . ’
. T ———
1100 . Households units :
. 1210-1290 Group quarzers
1300-1590 Hotels g
221Q-3914 Industries ; :
4114-4291 +¥  Trapgport terminals
4600 o ~Car parking
4711-4923 Communications and utilitiés ‘
* 5100-5199 | Wholesaling . o 7 '
' * , “ 5300-5399 Department and dry goods .
5400-5499 - Food gles | N~
5500-5599 Auto retail ‘L .
5610 Men and Boys' wear . )
5620 wWomen's -apparel - o
R~ 5630-5650 « Women's accessories fow
’ 5660 *  Shoes - ‘.
\/./"\5670-56%! ", Custom tatloring .
: 5711-5732 " Furniture sades \
\ 5810 ‘Eating pl®Res '
BTN Drinking cy T
' 5910 -, Drug stores - :
v 5931-5932 - Antiques , - '
5941 ‘ ) s oo
T 5950 /:%& o >
, ‘ 5970 Jewellry ' ° o
' T 5990-5999 Other retail ‘T
' 6111 Banks ~
6121 . " Credit Society
. 6151-6152 -« Real estate
: 6210 . Persoral -services
' 6220 . ‘;{-'Pho;og_raphic
6231 - Beauty sdtvices
I 6232 +  Banker services ;00
oo : 6251-6253 * " Apparel repair, - ’ >
g 6310-@360 Business services
6370-6379 - Warehousing A
.64l Aito repairs and gasgline
. 6491-6492 , Repair gervices
. 6511 Physicians
6520 " Legal services .
* ' «= 6590-6599 Other professional serviges .
LS ‘ . 6Bl1:6622 Buildihg and constrgstion . "
O €200-6711 + Governmeht ’
. ' . . 8710-6753 Executjve, legislativé and judicial se{{v‘ices ,
. 6920 - Charie S ) o
. 6990-6994 " Other :zrvi.ces . ] . ’ ‘
i . 1212 .~ Motion'pitture theaters -
v, 7219 Other Entertainment . g
7620 Parks ! .0
., 9400y, -, . Vacant .

o AN

L a .
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. 61117

2010
2050
2060
2200
2310
2320
2410
2433
2440
2510
2513
2590
2600
2601
2602

2604 .

+ 2720
2801
2930
293
300
3002
3110
3190
3320

T #3390

3420
3500
3501
3502
3507
3700
3830
3840
. 3841
3842
3853
3920
3930
3940
3990

61141
+ 61143

" 61151
61193

2008

" Guatemala Egnq Use Classification (Deta{led)

. Motor bicycles and bicycles

_Slaughter amd processing of meat
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APPENDIX I1 (i)

T

/ , ' ) .
Cocoa, chocolate and confectionary manufacturing

Flour and milled pyroducts '
Bread manufactyre

Tobacco indust i
Spinning,eweaving and finishing of textiles
Fabrics and sewing industry

Shoes (except rubber) industry

Garments (except shoes) mapufacture
Articles of rextile (except clothing garments) *
Wood and cotk industry (except furniture) . .
Saw, workshep and planing etc., in working of wood
Other wood and cork products

TFurhiture and accessories manufacturing

Metal furniture manufacture and repair

Wooden furniture manufacture and repair
Tapestry workshops

Paper and products ' .
Printing : ‘ : ‘
Leather and skin (except shoes and clothing) -
Leathex (except footwear aig clothing)

. Rubber products manufacturing . »

Rubber co&ts and ponchos manufacturing
Chemical products

Diverse chémical products

Glass products )

Other non-metallic wminerals

Non-ferro tals ) )
Manufactugg\%i.metal p{Quucts (except transport equipment)
Tinsmiths, ett, workshops

Blacksmiths and coppersmithg

Doors, windows and metal products manufacture

Electrital machinery. \

Automobiles manufacturing .

Automobile repairs . .

Automobile manufacturing and repair - Py
Body shops N

Photogfaphic and optical ,
Watches i s
Jewellry L Y.
Other industry

Prime agricultural sales

Machinery and materfals for industry, commerce, agricultural
and vehicle sgles * .

New and used vehicles and accessories

Iron work and electrical tools (Large) sales .

- Sports goods, toys and ornaments ) 1

~

-

t




61196
6119Y
61211

61212,

61213
61214

. 61215

61216
61217
61218
61219
6121X
61221
61222
61223
61224
61225
61226
61227
61231
61232
61233
61234
61235

61236

61238
61241
61242
61243
61244
61245
61246
61249
61251
61252

61253

61255
61257
61259
61261
61270
61281
61283
61290
61291
61292

61294
T 61295

61297

' 6129
6129
6129Y

8412

' Garden, warg _ C

Importers, exporters and representatives
Othet major commercial services

Li% heng and their products

Licquors and sweet sales

Milk and derivatives'sales

Meat, fish and hens

Fruit, vegetables and \
Bread, biscuits and pastry v
Beer and soft drinks ! .
Supermarkets and variety stores

Other minor commerce

Cigar stores and tobacco shops

Drug store and sale of medicines
Perfumes, cosmetics and beauty products
Veternary products . ,

‘Candles and soap sales

Insecsicides, fungicides, fertilizers and
Paints, varnishes and lacquers

Plastic articles sales \

Men's wear

Shoe stores

Thread, cloth and gfabric sales’

Men's, women's and children s weat
Leather wear-~
Haberdashery
Native '‘costumes and traditional goods
Record stores

Musical instruments

Ornaments and presents

Electrical goods -
Beds, mattrgsses and pillows
Furniture sales

Other domestic goods

‘Hardware stores

Glass,-pottery and crystal articles
Motors and electrical materials

Vartous domestic goods .
Tin plate articles :

Ceramic goods

_ Auto and motor cycles repairs

trol stations ' .
VarTety and nlscellaneous sales '

Florists
Leather skins and furs “a

xfw agents and book stores ~
rticles for transportation including bicycle repairs '
Optical, photographic and prec#sion instrument sales

Lime, cement and construction maferials

Jeweilry and watches

,Othar minor commerce

Bargain stores \ ~

Cinemas !




821
8424
8432

852L.

8522
8524
8529
8531
8541
8551
8552
8561
© §591
8595
8596

i

Media, television and stereos
Orchestras and musical organizations
Cymnasiums, billiards, etc. '

.. Restaurants and dihing places

Cafes, tea shops, etc.

Bars and“Weverage rooms o
Other food and drink establishments
Hotels and lodging places

Laundries and dry cleaners

Barbers and hair dressers

Beauty salons

Photographic studios

Funeral parlours

Automobile parking, washing and lubricafion
Charitable services
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] APPENDIX II (b)
\
Guatemala Land Use Classification (Accumulated)
. \ ’ .
0 Mines and quarries exploitation industries
1 Food industries - )
2 Tobacco industries !
3 Textiles industries
A A Shoe clothing anyg other articles manufacture - ?
. 5 Wood and cork industry
6 Furniture and accessories manufacture
7 Paper and paper articles manufacture
’ 8 Printers, editors and connected services
9 Leather and leather production industry
10 ¢ Rubber industry
’ 11 Chemical products manufacture
12, Gasoline and gasoline products industries <
13 Mineral products menufacture
14 Basic metal industries
15 Metal products manufacture

) Machinery construction : .
Electrical machinery constructien '

-
i

o/
——
~ N

18 - Transport materials and accesfories construction
19 - Diverse manufacturing industries .
20 . Construction of buildings '
. 21 Electricity and gas services
22 Provision of water and sanit§ry services
. 23 Beverage industry
. 24 Repair workshops .
25 Bird raising (aviculture)
26 Manufacture of plastics '
27 Wool, cloth and carpet manufacture
- 28 Manufacture of glass and derivatives 1\‘
029 Washiog disinfecting and cleaning plants
T30 Hotel in&ustry . .
! 1 Unprepared food hqs drink sales
v 32 Meat sales . .
| 33 Fruit, vegetables and tubefs w
34 Milk eales .
) * 35 Special grocery, liquor and tobacdo sales
36 Bread, b c‘its/ﬁnd pastry ’
) T-37 . Cafes .
38 Beer and soft drink sales
39 Other grotery sales. . . ‘,
’ 40 General merchants sales AN
~ . 41 Cloth, clothing and footwear sales . ‘
! 42 Women's clothing and articles sales
43 . Children and 1nfsnts clothing and articles ‘sales
44 Shoe and, leather.articles sales’ .
' T 45 " Cloth and general fabric sales
’ 46 Automobil¥s and accessories sales . s
' 47 " Accesgories sales '
4
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48
49

50
-5l
52
53

55
56
57
58
59

60

61

62
63
64
65
66
67
68
89
70
71
72
73
7%
75 -
.76
77
78
79
80
81
82

. 83.--

84
85
86
87
88

Agricultural machinery sales

168

Industrial machinery and equipment (except electrical)

sales

Electrical industrial machinery and equipment sales
Agricultural equipment, seeds and, fertiblzer sales
Furniture for restaurants, bars and hotels sales
Professional furniture and equipment sales

Other machinery sales

Hardware and construction materials sales

Wood sales

Paint, glass and wallpaper sales
Bricks, tiles and clay shingles sales -
Electricgl articles for construction sales
Other afticles for construction sales

Furnituje, kitchen ware and do

tic electrical articles

sales, )
Radios and domestic electrﬁyd{/applianceg sales ¥
. - »

Fuel sales

Gasoling and ,gasoline progucts sales /

Other undetailed merchandise

Drugs and related biochemical saleg

Jewellry sales

Optical, photographic and precision instrument sales

Libraries and bookstores sales
Leather articles sales

Flower sales

Other merchandise

Rentals '

Production distribution and exhibition of films

o

Radio, theaters and connected services

Recreation services .

Hotels and lodging.plptes
Laundries and dry ners

Hairdressers and bewsdty services

Photographic |
Personal services
Vehicle parking in general:

| g

Tourist and advertibing services
Commercial banks And finance establishments -

Vaults and wargfiousas

" Animal feed gales

Tmpdrt, expbrt and distribution of merchandise

Banks and security services

)

LINEP BN
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APPENDIX 111 - B

! Bogota Ldnd Use Classification
f .
0 Mihes and quarries exploitation industries
1 Food -industries
2 Tobacce industries
3 “ Textiles industries
4 Shoe clothing and other articles manufacture
5 Wood and cork industry
6 Furniture and accessories manufacture

‘7 * . Paper and paper articles manufacture
, 8 Printers, editors and connected services
9 Leather and leather production indus:ry
W10 Rubber industry
11 . Chemical products manufacture
12 Gagdline and gasoline products induscries )
13 Mineral products manufacture 4
14 Basic metal industries"®

Metal products manufacture
Machinery construction

(&)
—t
[e ARV, ]

.17 Electrical machinery construction '
s . 18 Transport materials and accessories construction
19 Divers¢ manufgcturing industries N
] 20 « Construction of buildings ) L 4,)/ - .
- A 21 Electricity and gas services N
v 22 * Ptovision of water and sanitdry services
B 23 Beverage industry
v 2 _Repair workshops :
25 Bird.raising (aviculture) ,
26 Manufacture of plastics _
27 Wool, cloth and carpet manufacture
.28 Manufacture of glass and derivatives
L 29 Washigg distofecting and cleaning plants
30 ° Hotel industry
31 . Unprepared food and drink sales
2 32 Meat gsales
33 Fruit, vegetables and tubers
« 3% Milk sales ‘ ¢
. , 35 Special grocery, liquor and tobacco sales
36 Bread, biscuiﬁ; and pastry °
- . L3 Cafes ‘
o 38 Beer and soft drink sales
- ‘ ‘ 39 Other grocery sales .
40 - General merchants sales
; 41 Cloth, clothing and footwear sales &
42 . Women's clothing and articles sales
43 Children and infants' clothing and articles sales
i Y S Shoe and leather articles sales .
B : 45.°°  Cloth.and general fabric sales . 3 ' .
. . v 46 Automobiles and accessories sales ' o
. 47 - Accessorfes sales "
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49 .

51
52
. 53

335
56

61

63
&4
65

67

70
71
72

74

75

-~ 76

77

78

- 79
5. 80
» 81

. 85
86
87

- "Other undetailed merchandise
66,

»

AgriCUltural machinefy sales
Industriat machinery and equipment (except electrtlal)
sales
ectrical industrial machinery and equipment sales
icultural equipment eds and fertilizer sales
Furniture for festauraéZZT\gars and hotels sales )
Professional furniture and 3quipment sales
Other machinery sales '
Hardware and comstruction materials sales
Wood saleg
Paint, glass and wallpaper sales
Bricks, tiles and clay shingles sales
Electrical articles for construction sales ®
Other articles for construction sales .
Furniture, kitchen ware and domestic electrical articIes

sales . Y
Radlos and domestic electricat'appliances sales
Fuell sales

Gagodine and gasoline productf sales

Drugs and related<biochemical sales :
Jewellry sales * '
Optical, photographic and precision instrument sales
.Librarigs ,and bookstores sales

Leathe? drticles sales

Flower sales .
Other merchandise '
Renga

Production distribution and exhibition of films

Radio,. theaters and conhected services - -~ ° ‘.
Recreation services //

Hotels and lodging places oLt
Laundries and dry cleanets

Hairdressers and beauty servLces

Photographic

Personal services

Vehicle parking in gefleral -
Tourist and advertising services

Commercial banks and finance establighments
Vaults and warehouses

Animal feed”sales

Import, export and distribution of merchandise
Banks and security services

. . ! ®




1and Use
6920
6220
5950
7620
6611
6151
-~ 62}0
1390
. 6310
#5910
5630
5500
4600
6231
9400
6121
5711
6411
6232
5810
5941
5300
4711

4138

g
London, Canada . ¢

The R Statisti._c /(

. Value

ro .5169
..5138
.4882 .
.4827
4807

. .4702
4677
4604 :
.4558

. 24529
.4258

‘ .4155

: 4163
.3963
3782 °
.3657 -
. .3453
3447
.3370
.3327
.2693
- .2075

.1295

.05324

- .0000

removed due to population € 5.

/ .

Lanc{ Use--

5820 .
6710
5620
© 5990
8991
6700
6111
5660
5400
5100
5970
6251
7212
5610
7219
1210
5670 .
6491
2210
6520
6511
‘1100.
6370
(5931)
. (6591)
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' : ) APPENDIX V
. . ‘gﬁmments on Neargst Neighbour Analysis
’ /
Inferential Statistics 4

The boundary is more important for these.statistics since

. . - . . .
density and\déftance between points is used. The statistics are

-

inferentia

This comparison allows a judgment as to whether the distribution is mor

'

clustered or regular than the random distribution’ which is the basis of'

the comparisons. If the poinlé are significantly,clustered or -regular

then it can be inferred that they have an influence upon one another,
~ In a random distribution any point has theﬁsibeﬁchance of faRing upon

any sub-area as any other point. Any sub-area of a given size has the

LY ‘ ' . A

same chance of receiving a point as any other sub-<area. The"placement
L4

of any point has not been influenced by any other point.

Distances ‘between each point and its nearest neighbour dre

measured in a data set of size N. These are independent of direction

and form a set of 'y distance measures. These'are compared to

tﬁeoretical randémly distributed population of the same size. The

follbwing are the statistics used to cbmpare the two distributjons of r

1
namely, the actual observed distribution T, and the theoretfally

. » °
expected random distribution L .
A simple ratio of the actuai/zg-be expected gdves an index of

the departure from randomess: !

(A&

ause actual obseryved distributions of. points are compared

e

A s
~ 7

N .Y
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Here the means (rA and rE) are compared. The resulting R statistic has

¥ - . :
the range 0.0 { R & 2.1491. The ‘distribution being tested would be

~
random ®here R = 1.0, more clustered as it approaches 0.0 (when all |

\ . ‘
points are 60 Me loeus) a}d more regular as R approaches 2.1491

(when it is @istributed in a maximally spaced hexagonal pattern).

The statistic i3 based on a comparison of means, the mean of

(r ) is c(mpared to the mean of r, (r The mean of the expected

E A A)'
distribution i\s‘*based on the poisson series and is 1/2JT:, where )\ is

2
the densjfy of original points per unit area. It can be seen that ,l )\

conv‘; a square measure to a linear odne. Since density is used in .
the denominator here then -the sta'ti.s'cic is independent of density itself,
and shape hnd area of the CBD, and to the units of méasutement between

pairs. : s T

The actual and expected distance measures can be transfermed

so that tests other than a3 scale between 0.0 and 2.1491 can be uséd.
. ‘j
Tests with'kz‘ and the normal distribution ,are two of «the most common.

CHI Square N\

The probability that a point is a distance r from its

Arh

neighbours is gizen as 27\)@'@. dr,

o

« This function has a poisgon distribution and so can be

The values 2"\ and 2)\)\1'2 are distributed asﬁ_ with 2 and 2N *®

-
- >

degrees of freedom respectively.? The values 2,1\ are constants. )\ and

ar elated to area and to N, the population. The mean value of ¥(r)

can be’ trfnsformed to 21\)\;“2 and this value is also distributed asx.

This value id calculated for the actual population and- where it is

*

grea'cer than 0.95 it is over ,diépersed or regul:ar and where iess thanp
. . ]

o




.05 it is under-dispersed or clustered, ~

T

n

> *  The value 2AkrE2 for a random distribution is distributed as

}é. This value can be plotted for marked cumulatiye distances of Te
» -

(but_has not been for the purposes of Eh{s-égudy) and descrises.and 'S’

//f curve, The actual distances T when summed cumulatively by the formula
) ZRArAz should correspond to the~?:¥mer curvg where the "actual pattern is”
) ” &
random. ] _"
. . .

, . Normal ﬁeviate
This is calculated using Thompson's statistic and theqxz‘
statistic this time is transfo%med to- give the normal deviate. This

transformation is 4

N.D. = \‘ z'i' - 2n-1

and has a mean of 0.0 and standard®deviation of 1.0 The values of :1.96

) . B .
are at the 95% confidence level so that values above 1.96 are regular and
@ : - '

those belgw -1.96 are clustered. The value +1.96 corresponds to 0.05%

probability in the tablé. The normal deviate should be used only fqgr

- »

large values of N, put since the statistic deseribes whole populations

P

-

in this;? dy (and is not used for inference) it is used for all land

use populations.’ ’ . K ' .
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