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The irregularity in the curve at 110 miles is due to the
high habitation ratio in the Klorkedorp district. This poinis to
the high degreo of urbanisation in this d%etrict and to' the
oxistence (and nossible duvolopment) of an important urbaii centre
or centres. This high degree of urban development is primarily
due to gold mining in the district which lies in the western arm ofthe
"Golden Arc" from 90 to 120 miles from Johannesburg. 4% 70 miles
the curve riccs stoévly end becomus almost a straight lina (expo-
nential curvc) to attain z higher value at 10 miles than any of

the other metropolitan communities, namely, 1'53.

3 Sector Curves JF'IGS, 32a and }ZbZ:

Bocause of the secale of the inital base map and the con-
verging nature of the zoneg, vali3s could only be detormined for
zones more than twenty miles from the centre, thus rosulting in the
ourves temminating at 30 miles, that is, the average for the 20 to
40 milea zone. Only four of the curves bogin at 190 miles because
the metropolitan vommunity in the other soctors does not extend tc

the 200 mile limit, the maximum distance for which the habitation

ratios werc determinod.
Viewing all the zonal curvee together significant
groupings may be made.

(a) Becondary Poaks. At 70 miles secondary peaks

occur in Sectors 1V anc VII, making Heilbron and Koppies sub-foci

in the former, while P-thal is an influential centre or sub=LoCuB s

in the latter sectoT. In none of the other sectors are sub=-foci

a0 close to the metropolitan focus.

The curve of Secior V1 has two secondary peaks showing
the influences of Standerton at 70 miles and Volksrust at 130

milas At 190 miles a higher value is recorded than at 170 mileas,
. i

but this is due to the Very small area between 18C and 200 miles

in this sector. s/ Sectors
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Sectors I, II and III display secondary peaks at 110
miles from the focus, thus indicating tho existence of important
sub-foci, urban centres or urbanised zones which are strong enough
to disrhpt the exoocted population pattern in the metropolitan com-
munity and to establish their own spheres of influcnce. These
contres arc Lichtenburg, the mining ceontros in the Klorksdorp dis-
trict and Kroonstad respectively. It is, however, not only the
peaks which indicate important urban centroes, but the flattening of
the curves may do so as well, Centros responsible for such a
flatteniag are not as influential as thoso f;rming a distinct peak
but are, novertheless, important sub-foei. Accopting these flat-
tonings as indicative of othor influential centres, Sector V may
posaibly be grourcd with the above threc sectors even though the
curve only begins at 130 miles, Reitz (and Vrede) being the chief
sub=foci, but a more likely explanation is »vovided in the next

sub-section (i.e., 3b).

be Sgcondary Troughst The secondary troughs or the
valleys in the curves mark the division betwe... the aphoeres of in=-

fluence of the focus of the metropolitan coumunity and the sub-=foci
surrounding it.

A more likely explanation of the flattening cf the curve

betwoen 110 miles and 130 miles in Sector V 48 that it is a

pecondary trough. On closer inspoction o * the habitation ratioo

in areas adjacont to Suetor V in the communitics of Bloemfontaoln

and Durban, it is ovidont that thure is no secondary peak in the
habitation ratios of this scctor within tho Johennesburg metro-
nolitar community, but that *ho jeak lice outgide the community

in the kothlohem=Harrismith arca.

In Sector III the demarcation betwesn tho soheres of

influcnce of the sub-focus and tho metropolitan focus lics at

90 milase. .’./The

=
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Soctors I, IT and III display secondary peaks at 110
miles from ths focus, thus indicating ths existonce of important
sub-foci, urban contros or urbanised zoncs which arc strong encugh
to disrupt the exoected population pattern in the metropolitan com=-
munity and to establish their own sphores of influence. Thege
centres arc Lichtonburg, the mining contres in the Klorksdorp dis-
triect and Kroonstad respectively. It is, however, not only the
peaks which indica%e important urban centros, but the flattening of
the curves may do so as well, Contrecs reasponsible for such a
flattening arc not as influontial as those férming a distinot peak
but are, novertheless, important sub-foci, Accepting these flat-
tenings as indicative of othor influential contres, Sector V may
posgibly be grouved with the above threc sectors even though the
curve only begins at 130 miles. Reitz (and Vrode) being the chief
sub=foci, but a more likely explanation is »rovided in the next

sub=gection (i.e., 3b).

s Secondary Troughs: The secondary troughs or the
valleye in the curves mark the division between the spheres of in-
fluence of the focus of the metropolitan community and the sub-foci

gurrounding it.

A more likely oxplanation of the flattening of the curve

between 110 miles and 130 milos in Soctor V is that it is a

gecondary trough. On closcr inspection of the hubitation ratios

in areas adjacunt to Soector V in tho communitics of Bloomfontuin

and Durban, it is avident that thore is no sgecondary peak in { g eren

habitation ratios of this sector within the Johannesburg metro=-

nolitan community, but that the soak lics outside the community

in the BothlehemeHarrismith arca.

In Sector III the demarcation between the soheres of

influcnce of the sub-focus and the metropolitan focus lice at

90 milese .../The
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The dumarcations in Scetors I and TI are fixed at 70
miles. In Sector VI a distinct trough occurs at 110 miles. This
trough, however, demarcates the boundary between Volksrust and
Standorton, 'he trough between the lutter, the noarest sub-foci
to the netropolitan foous, and the metropolitan focus is 2t 70

miles ae is indicated by the tormination of the flattening in the

cCurve.,

Of 211 the secondary troughs, those in Sectors IV and

VII li¢ closest to the metropolitun focus, namely at 50 miles.

(c) Fogitive Crossing of the Mean Curves by Sector Curvest:

Ty e p—

The grouping of ssctors acnordiag to the noint at which tlie curves
finally crosg thse mean curve positively is significant, since
this allows for a determination of the relative differences in the
urbanisation of scctors and th: ratios, indicated by ‘he mean

curves that may be exnected.

Ths curves of three soctors, namely, I, V and VI cross the
mean  curve at distances which are rolatively close to the focus,
namely between 50 and 60 miles, The curves of Sectors I1 and IIX
cross the mean betwoon 140 und 145 miles, and lic close to that
of the Jobanneshburg metropolitan Community. Urban habitation

ration in Scotors IV and VI1 are higher than the mean and do not

erosa the mean curve at any staje.

urban metropolitan community curve close to the

; --v‘"‘“
g I, V and VI arc the curves drawn for predo-

eross the mean

focus, namely sector

minantly agricultural aread. The furthest crossing v»oint of

theso three, is the resuit of Scotor VI containing tho national

I+ is to be notod that this curve also crogses

Firstly, it is noticeable that all the sector curves which n{
road to Durban. !
|

the average curve at 130 milos, that it, the effect of Volksrust.

Socondly, Sectors II and III extond along the national
+ss/ronds
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reads to Kimberley and the 0.F.8, respcctively., In the case of
the formor, gold mining is the outstonding factor allowing fon a
socondary peak at 110 miles where the habitation ratio is 58
parsons por sguare mile highoer than the average for that digtance
and ratios which are higher than tho <ohannesburg 1.tios after
crossing the mean ourve. The national road in Sector III links
the Witwatorsrand to vhe O0,F.3. goldfields, agaiu rointing to the
offect which a national .oad, here ecmbined with gold mining, has

on the urban habitation ratios.

Thirdly, Scctor IV includes Sasolburg and the surrounding
conlfiolds 2o well as a large portion of the Vereeniging-Vanderbiijl
Park indusirial complex, resulting in & curve which is well above
the average, zlthough it must bo tuken into account that the curve
begins at 130 miles. Scetor VII includew part of the pro-
ductive Bastsrn Transvaal Highveld agricultural area, but even 8o
the ourve is very closo to the average betwoan 190 and 110 miles.
At 30 milous this curve attains a bighor value than any of the other
sootors at this distunce because of the influence of tho East Rand

(Springs) and tho doveloping goldficldo onat 0® the Witwatersrand
(Kinross area).

Tt is thus seon that four sectors have higher urban
habitation ratios for all or most of the distances and three have

higher values only relatively close to thu foous. Thig indicates

that there is a groater amount of urbanisation in most of the

Johannesburg metropolitan community than in tha moan matropo;gyuum.m~“.

communitys, In fuct, tho ourve orospes the individual ourves of

the othor three metropolitan communitics at 135 and 140 miles.

(a) Johr.nesturg's Sphere of Influence. By making

upe of the urban habitation ratio curves as determined, it is

possible to domaroato two sphercs of influence, an inner and an

mne boundary of the inncr goliore coincides with

Ooo/thﬂ

outer apharc.
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the socondary trough in the curves of tho various sectors and where
these troughs are not wuell defined the flattenings of the curves
provide the basis for division, This method was followed in order
to draw the voundary linc in FIG., 33, The inner line thus shows
the division betwoon the gphore of influence of tho focus, nemsly
Johannesburg, and the separate spheres of influence of the sub-foci
surrounding tho motropolitan focus. These sub-foci are markedly
influcntial causing a significant irregularity in the habitation

ratio curvu of the motropolitan community.

The outer boundary is less well dofined, To determing
this boundary rclutively accuratcly the habitation ratio. of sec-
tors in all tho surrounding metropolitan communities, Pretoria,
Durban and Bloemfontein, must be determined. The lowest ratios
in the areas betweon those motropolitan communitics will indicate
the boundary line. Bxceptions arise where sub-~foci are on or close
to the metropolitan community boundary, such as tho 0.F.5, gold-
fields between Johannesburg and Bloemfontaein, In this study taic
boundary was not detormined as described above, but the curves of
Scetor III in conjunction with the mean of Bloemfontein and Sectors
V and VI suggosts that tho outor boundary lies somewhere botween
110 miles from Johannesburg and 70 miles from Bloemfontueine The
0.F.S. Goldficlds lie in this arca pointing to the transitional
naturc of this boundary., Furtbr the boundary bdutween tho two
metropolises underx consideration ag dotcormined geometrically is al-

go located in thig aroca, Whon habitation ratios are detormined

R PR

for tho areca adjscent to Scotor VI then it aprears that the boundsry

botwoen Johannesburg and Durban motropolitan communitics lice at

160 miles from Johannesburg , thot 13, midway botweon the latter

1
and Durbans. The coincidonce with the goometrically” detarmined

motropolitan community is strikingde «+s/The

1. SGO p 143.
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The ra?ults 8 deseribed above suggest thut the geomotri- i

cally determined boundary for any metropolivan community is very

satisfactory when takon us the outor 1imit of the influenoce which

the focus has on the urban nabitation ratios of its surrcunding

territory. ﬂ

If a netropolis wers situated in an agriocultural area |

the offect of tho focus would bo morc easily noticeable than Za & 'f

case like Johannosburg whore its metropolitan community contains
mining communitic.. where the chief consideration for the siting of
urban contres is thv srusenco of tho minsral to be mined, thus dis-
rupting the more even distribution of urban contres as determined

by thc needs of orurely agricultural communities.

De ANALYSES C™ RURAL HABITATION RATIO CUKVES:
l, Loap Curve:
F1G. 31 shows th: mean curve for the rural habitation
ratios and tho i-.dividual curves of the four metropolitun communi-
tios which determine ite With the exception of . very slight

secondary peak at 120 milos, obviously the result of high ratios at

thic distance in the metropolitan commun? iy of Durban, the curve
ahows increasing habitution ratics as tho focus is appr ached, The P
consistantly highk ratios in tho motropolitan community of Durban |
are cniefly due to the large rural sopulations in the large number .

of Bantu Homelands throughout Natal, the Transksi and Pondoland

and to the large rural Asiatic populations in cortain of the magis-

- M\#. o
torial districts in Natal, such as Inanda and Lower Tugele,  The'

peak at 130 miles rosults from Jarge rural population concentra~

tions in tho Trauskei. The high ratios #t the greater distances

from Prctoria arc also dus 10 such concentrations in the Bantu

Homelands of the North-Eac Tyransvaale In the metropolitan

community of Bloomfontein tho highest ratios are found in .9 good

. ; oF‘bo
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23 Joharneaburg Mean Curve:

The ratios in the Johanneshburg metropolits\ community
approximatef best the mean ratios of the four comrumities but are
less than the mean ery p%t at 190 mjles. The peak at 170 miles,
because of the small aiea which is covered in this zone, is not
gignificant., The ratios increace gradually az the foous is ap-
proached, from a value of 18 at 190 miles to 34 »ersons fer sqQLAre
nmile at 30 miles from the focus. The steepness of the curve in-
creases rapidly from 70 mileas, At 30 miles there is a sharp dron
ir the ourve to the lowest ratio recorded in the community, namely
17. This is the result of ho magisterial districts of the Wit-
watersrand being classified as urban, despite the intensive agri-
cultural pursuits carried on near tho focus (intensive dairying

within a radiuc of 25 miles from Jokhannosburg).
3. Secctor Curvest

(a) Secondary peakse Secondary peaks for Johannesburg
are not as well dofined as those in the sector curves drawn for
the urban ha itation ratios. Flattenings of the curves geen to
nccur more frejuently. This indicates that the influence of sub-
foci are not displayed ar arkedly on the rural populations sur-

rounding them as in the case of urban ponulations.

Taking the flattenings into account, three nectora have

secondary peaks at 130 rmiles, namely, Sactcrs I, IV and V, In

Scotor I oqual ratios occur over a digtance of 60 miles, primarily

the effect of Lichtenburg, thus coinciding w~ith the secondary pgdgﬁ.v\

in th2 urbar habitation ratios. Considering that the nurve for

Sector V commences at 130 miles, the result is the samo as that of

Sector I, tut there is no correlation at this distance between the

urban and rural ratios for Secoctor IV,

The peak in Soctor I1I oocours at 110 miles, illustrating

o affect which the goldfislds in the Klerksdorp district

.../haja
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-Reitz arca (or Harrismith~Bethlehem).

Three sectors have secondary troushs at 70 miles. In

Sector I this io the houndary betwosn the focvs and Lichtenburg.

Because of the equal rutios betwien 130 and 70 .ilsa, it is however,

difficult to denarcate this boundary clearly, but because tho curve
riges at 70 miles, cho boundary is located at this distance. This
boundary coincides with the inner brundary of the urban influence
of the focus, In Sector III and VII the boundaries betweon the
focus and the Kroonstal area and Bethal respectively also lie at

T0 miles. In the lattor sector, Bethal causes a flattening in the

curve which then rises very rapidly from 110 miles.

FIG., 33 indicates Johannesburg's influence on the riral
habitation ratios in its metropolitan community as determined by
considering tho secondary troughs awd flatvtenings in the various

sgctor cCurvead.

(¢) Final Decreage in Habitaticn Ratio (F10, 33;. OF

the four metropolitan communitiocs considered, two show an inecreas.
in the habitation ratics up to 10 miles, that is the nearest woint
for which ratios wore detormineds Johauneshurg and Bloemfontein,
however, show & dron in the habitation ratios from a distonce

of 30 miles, This result for Johannesburg is understandahle be-

cause most magisterial districts close to Johanneshurg, especially

to the east, &are clasasd as "urban" according to census defini~

tiona,. In the case of Pretoria, the inorease up to 10 milco~ i

due to the large size of the macisterial district, which unlike

the magistorial districts on tlLo Rand, makes for a rural popula~-

tion which results in a rural habitation ratio being deteruined

for an area so close to tka focuGe. The fact that the ratio is

pighest in this ~amrunity, taking tho above intc consideration,

nevertheless, indicat.s that there is a tendency for ratics tc

ircrease towardg tho focus, althongh the increase possibly due

. .,’not
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not extend to as close to 10 miles from Pretoriz.

Considering the various sectors in the metropolitan
commnity of J?hannesburg, it is seen that in Sector I1II the decrecse
already starte at 70 miles from Johannesburg. The point from where
this decrease ltegins coiicides witi 'ne inner urban svuere of in-
fluence, thut is, the point where the urban habitation ratio begins
to increase towards the focus. This again appears to suggest the
influence of mining zctivities in this sector. The only other sec~
tor where suck a coincidence is found is in Sector VII where the
decrease is from 50 miles. This is also a sector where gold min=-
ing has exnanted rapidly in recont years. Sector V1 also decreases
from 50 miles.

Since thore must be 2 decrease in the habitation ratios
o the other four curves at some stage, the average Johannesburg
curve suggests that the decrease is from sbout 30 miles from the

focus.,

fa) Positive Crossing of tne Mean Curve by Sector Curves.

Of all the sector curves only three are nositive in relation to the

averege at one or other stage, Between 190 and 1€5 miles Sedtors

VI and VIT are positive, hut as explained sreviously, because of

the small areas of these two soctors not much importance 1is attach=

ed to thio fact, Fetween 115 and 105 milass Sector 1. just becomes

positive, the result of ratios in tho Klerksdorp area. Sector

"11 {8 again positive between 100 and 45 miles (Ermelo and

Bethul)., This stresses the importance of the Bastern Transvaal

¥ A

Highveld as an agricultural area which 18 able to carry a high

rural population.

E. RANK CORKELATTON COEFFLCIENT .

It was furthor investigated whether any correlation exisis

between urban and rural habitation ratio rank with distonce

gince eny such sorrelation ese + oo Jmould
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would be highly significant in pointing out the effect which urban

settlements would exorcise on the

used is called the Spearman's Rank Correlation Coefficiont, the

formula being as follows:
2
B g GSE
n3-n, where R is the requirod rank correlation

coefficiont, d is the rank difforonce botween the urban srd rural

2
is tho squars and.égz is the sum of the squares, and n

data, d
tho number of pairs of occurrences. The method is given bolow

and ie applied hero to only one of the distances.

£
Sector Urban Rural d 4° R (110 miles) = 1 ~ ééén
Rank Rank n--n
: 6 (RCH- RS .y.5220
I £ b S B o i
113 2 3 4 1
1V FUNE g S AR
v K § 5 2 4 -
VI 5 AT 323 7
it S i -1- 3
4“=20
= ] - 00357
= + 4643

Although some positive roletion is suggested, it is statistically
not aignificant at the 5% or smaller levele, since & value of at

loast ¢85 45 significant at the 5% lovel, when the -~greec of freo-
dor is 5.

The rosults ars tabulated below:

: g 4 Rural Habitation Ratios
TABLE 2931 Correlation Dstween Urban an
y with Distance in the Metropolitan Community of

Johannasburg.

D4 ¢ e Rank Correlation| Dujrees of Significant
31§§§"§;oi” Coefficiont Frosdom (n=2) LLevel
foous g 1 _—
0 ++4214 6 =
go -—~a929 B i
70 ++.500 5 .
90 ++.536 § '
110 ++.,643 0 t
130 ++.608 5 .
150 ++.,867 g | 3
170 ++.967 5 } L
190 +1.000 | i

ir rural surroindings. The mathod

o, T G - e e e r———
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All but one coefficiert are positive and there is a
definite tondency for the corrolation between urban and rural
renks t0 inorcase as the distence from the focus increases. Ex—
cept for tho one negative corrulution coefiicisnt - significant at
the 1% lovel - none of the positive cosfficients are significant.
The fact that tho numbor of zonos is less beyend 130 miles, lead-
ing to a subsequent rcduction of "n" and that the areas of the
zones teond to bo smaller in relation to their distance from the
focus may very well have affected the rosults. Both these affects
stem from tho shape of the Johannesburg metropolitan community.
The results, nevertheless, suggest, firstly tuhat a closer re_ation-
ship exists between the degrees of urbanity and rurality as the
distance from the metropolitan focuas becomos greater. Secondly,
the resulte indicate that although there is a general increase in
the urban ratios of the individual sectors as the focus igasproach-
ed, and an incrcase in the rural ratios till relatively close to
the focus, an incroase in the urban ratio does not necessarily lcad
to a corresponding inecrease in the rural ratio. Statod difforent-
ly, the rclative ranks of rural ratios do not nocoessarily change
to the sumo oxtent as urban ratio ranks change. Of all the
sectors, Sector I displays the best relationship, the urban and
rural ranks coinciding for five distance zones, and for the re-—
maining four distance zones the ranks (d) never differ by uecre than

1, with tho urban rank being the nigher in all four cases.

It is thus cbvious that no cloar corrclation oxists, but

that, generally sneaking, urbanity and rurality do increase toward

the metropolis up to a cortain soint from where rural activitica

and occupancy decrease in intensity because of the prodominant

urban usage of the land until the former completely disanpears

from the sceneo. Those results are similar %o the findings of

Bogue (1950) though he did not doternine the correlations batween

. ./urban
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urban and rural habitation retios.

F. POPULATION GROWTH  SPatueri |

p 14 Domparisong. I+ hag boen ascertained that
Tohanneshurg as a metropolitan centre effects the sopulation habi-

tation ratios, esnecially urban habitation ratios, in the metropo-

litan community for which it ie the focus. To attempt any
reasuremont of the urban population in its metropolitan community
it is essential to comvarc the population growth of the motvopoli-
tan focus witl other metropolisvs, not only on a national level,
but also internationally. Such a comparison will indicate whether 1
Johannesburg is in any way oxcoptional or whather it morsly follows

a pattorn similar to other metropolises,

In & report on the growth rate of 906 metropolitan arsas
(MeAs's) Gibbe (1961) tabulated his findings for twelve "World
Regions", and in hia comparison states, "Perhups the most oul-
standing feature se.. (TABLE 30) is that the growth ratos in
the less industrialised regions (Southern Asia, the Middle East,
and 3outhern Africal) aspear to be much higher than thosc in the
highly industriclised regions (Oceania, North amsrica, and Nestemn

Europe)" (p384). Yurther, the greatest regiona’ differonces in

li.A, growth rate is furnished by Europe and Southern Africa. 85.2%
of Western Burope's M.A.'s incroased at & rate of less than 2.0%,

whercas in Southern Africa none of the U.A.'s had rates less than

thia value, TABLE 31 4ncarporates sora of Gidbs' {findings and

sompares the South Lfrican M.As's with other African, Buropean ...

and United Statos LA's
«es/TABLE 30,

\ (1), Conge (2)
« oouthe Afr-ca includes M.A.'s from Angola ’ "
s gi:ﬁa ("), Kenya lg Madagascar (1), Tungayika ?Z
-

and South Africa
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TABLE 31: Growth Rates® of asi
ected M
: (G1bbe 1961). etropolitan Areas

World Metropolitan 2
A G
Region Area Period Rzzzgh gzzgzh

Nerth Cairo 2= 6

Africa Algiers EB-QZ g:]

Southern | Accra 31-48 2

Africa Nairobi 48=56 6:3
Bloemfontein 46=51 32 249
Cape Town g 4.1
Durban u 4.9 3.1
last London # 2.3 ; ‘
Johannesburg n 27 24D
Port Elizubeth ) P |
Pretoria s 152 449
Vereoniging- |

Vandc -bi jlpark . Ted 4.55
B A e
North | New Yerk - North—
America Bastern New
Jorsey 40=50 1,0
Western | Paris L 36-54 0.4
Burope London 31=51 0.4
i

1, Average annual percent incrcase in nopulation as calculated oy
the formula r = 200(Pp = Py) / y(P2 + P1), with T the
average annual percent increase, P; the population it the
beginning of the weriod, P» the populsation at the end of the
nerind, and y the number of years in the period (Cibbs 19€1

pB6).
2, The initial and termiwal yours of the growth neriod.

3., Orowth rates as given Ly CGibba.
4. Orowth rates as determined fer the 39 year neriod, 1921 - 1960,

5¢ Verecaniging only.

1+ immediately becomas apparent that comrared to three of
the largeat urban concenirations in the Western World, Southern
Afrioals Mede's are expanding much wore rapidly. South Alrica,
although it has the largest nunber of M.A.'s in Africa is not oul-
standing as a country of rapid metropolitan development in this
continent. M xing attontion on Johannesbarg, it aprears that,

with the exceyti.n of Dust London, Johaunnesburg displays xhe

lowesy growth rate of Jouth African M.d.'s. Wren compared, the
ooo/mwth
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growth rate as riven by Gibhs for the nericd 1946 to 1951, when
taken over u longer nerior, is lese in all cases. The differences
are considerable in some of the casos (Durban and Protoria), but

Johannusturg shows a differcnce of only 0.2%.

By datermining tho population growth rates of urban
contres in the community 3t will be attempted to indicate the
effocta, whother advantageous or disadvantageous, which Johannes-
burg has had or is still Lhaving on the urban contres in ite come=
munity, and or in fact whe.her the focus has any effect at all on
the noputation growth or urban development of these centrag.

PTG, 34 depioia the growth rutes of four metropolitan foci (a),
tLe seven sub-fooi (b}, and a number of urban centres ol vorious
gizes in the differont eectors (o) and two contres which lie ¢

the north of Sector VII (4).

2+ Metropoligos (F1G,. a Bocause the
discussions on population have only taken into account Durban,
Pretoria and Bloemfontein in addition to Johaunesburg, the same
procedurs is followasd hero, Since the nopulation of each metro-
polis 4. made up of people living in the munieipal arca and those
living in the rest of the metropolitan nrcal, three curves are
drawn, onc for cachk metropolitan areag (M,As's) 28 & whole, for

tho municinal areas and for the rost of the metropolivan aroas.

Of the four metropolitan arcas, Johannesburg had the
a a whole =znd ir the two areas

rote by no ,n«dnﬁ”“‘*'

larzest population in the MeA. @

forming the M.A. However, the population gro

means places Johanneaburg foremoat among the metropolises as will

be seon from the discuseions of the noriodsof growth and from

MABLE 31, s+ +/Considaring

. o the torm is similar to that of the Bureesu of Lensusi
. Usﬁf..oiargo towns which conuiat of the narent municipality
together with adjoining aroas whick are urban in charactel,
and which are economically and socially linked with the
parent towm” (Bureau of Cenous, 1962 pvii)e. e
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Considerirg the full period for which growth rates were

determined, the tondency wae as followas

(1) the 1921 to 1936 poriod saw Johannesburg as the most mgpidly
expanding metropclisg :

(11) +the 1936 to 1951 and the 1951 to 1960 pericd brought a de-
crewso in the rate of develupment of Johannosburg, an in-
ceronse in the rat : of tho other centres and a subsequont
pas.ing of the ohannesburg growth rates, both municipal
and the "rast" of the M.A.}

(1i1) the most rapid rate of dovelopment took place in all centres,
to tho partial exclusion of Bloemfontein, in the areas out=
side the municipal arcas.

‘iv) Although the most rapid devclopment took place in thu extra=
municipsel aroas, it is only in Johannesburg where tha number
of people in these outside arcas approaches tho number of
poopls within the municipal area, the latter exceceding the
former by approximately 38,000, Tae very large population
in the outside arcas of Johannesburg results from tho groat

number of Bantu living hore. In fact, they constitute 85%

of the total number of people in the areas forming the

"poat" of the M.A.

(v) Although Johanneaburg ia no longer the most ra»idly develop-
{ng metropolis, a similar pattern of development is foliowed

by thoe other motropolises only ut & later period.

Y4nce the importance of the Johannesburg M.A. has boen il
i

ahown in the light of devolopmental trends in other M.A.'sy 1t

will be significant to compare the grovth rates of Johannesburg

with those cf the gub=focis

3, Sub=foci (FIG, 34b)e  The growth of the M.A.

g and that of the extra-municipal area is compared

vos,/with

of Johannesbur
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Wwith the seven sub=fcei, ono in cach sector of the metronslitan
community. A pr .tern very sinilar to that displayed by the
metropolises o "Ny (1) JolLannesburg is the most rapidly
developing centre vrior to 1936, (ii) The 1936 to 1951 period
saw an increase in the rates of growth of the sub-foei to such an
oxtent that 2ll but one of the ratos surpassed that of the Johan-
nesbturg M.A. (1i1) The nine yours prior to 1960 led to all the
sub-foci doveloping at a rato groator than Johannesturg., (iv) Tho
growth ratos of {.. sub=foci lic botweon the ratos of growth of
the Johannesburg M.,4A, and the gruater growth rate of the aroa
referred to as the "rest" of tho f,A. This stresses the impor-
tance and attraction of Johunncshurg ne a source of labour supply
+0 the Pantu who 2re housoed mainly in tho tovmshipe to tha south

weet of “he motropolis.

4. Urban Contres (FIG., 34c),

a. Sector I. Prior to 1936 only Krugeradorp's
(18871) growth rute excecded that of the Johannesburg M.A. The
following fifteen years saw Roodoroort (1886) and Kooter (1921) as
tho most rapid developing centrea,  Frior to 1960 Koator alone

surpascoed tha growth rate of the netropelitan focus.

Aa far as size is concarned, Roodepoort and Krugeradorp
are in a cize olass of their own in this soctor, Roodepoort, the
contre closest to Johannesburs, took the lead from Krugersdorp, 80

that in this sootor the gizesof urban ceutres decreoase with an in-

ercage of distanco from tho focus.

« o1

be Bector Il, 1.. rolatively rocent establish=

ment of urban centres in this sector is attributed to gold mining

asotivities. Of the soveral towaships proclaimed since 1937,

Carlotonville (1948) has ticomo the urban nuclaus with a popu-

jation in 1964 of more than 85,000 sentonaria (1938) whough
o o vs/or0C124med

1, Date of proolamtion.

——
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prociaimed ten years prior t» Carlotonville has by no means

developed agn rapidly as the lattor.

All towns had steoeper growth vates thar the metropolitan
focus pince, 1951, with Carlotonville oven surpassing the growth

rate of the "rost" of thc Johannesburg M.A.

Carletonville, Potchufetroom and Westonaria are in the

samo sigze category,

¢e Sgctor II1, Inly iwwo Orange Free State towns,
Parys and Vredoefort (1892), both primarily service contres in an
agricultural area, liv within this sector, The growth rates of
the centres ar¢e very similar, and both surpissed that of Johannes-

burg after 1951 and display incroasing r s of developmenti.

d. Sector IV, This is the industrial soctor of the
Johannesbury wmotropolitan community eince in it lic Voreeniging
(1892), Vanderbiji Park and Sasolburg (1954), 611 centruc in this
gector of new urban dovolopment disolay vory rapid growth rates
whiol. exosed that of Johannesburg, while Meyorton; 10 miles from
Vereeniging and an developing jnduptrial contre, has a growth rate

greater than the "rest" cf the M.4.

us BSgctor V, Since this seotor is agricultural in
nature, tle urban centros mnainly provide the necosrary gervices.
Frankfort (1868) has a relatively low rato of increaso compared %o
nost of tho urban centros dealt with so far. Villiors (1890)

approximates that of the Johannesburg Mei«, while Twoeling displays

a very rapid rate arior to 19

year

f. Sector Vi Four of the centres lie on the

national road from Johannesburg to Durban, o link which would

sond to oromote urban dovelopmont. wlborton (1905) and Balfour

sater thar that of Johanneaburg for the
oo/ full

have ratos of growth &

36, a Ceercased rate in the following

g ond after 1951 a dgorease in thu number of inhabitants occuwed,

imd
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full period under disoussion, whils Nigel (1912) cxoouds the lat-
ter'o rate prior to 1936, This town has a rate of growth which
decreases rapidly, especially sincc 1951, iberton displays &
romarkably even rate for thi 39 yoars under consiloration. Accord=-
ing to census it is vart of the Germiston lM.i, However, it ap-
pears to have develope’ ns & dormitory for both Garmiston and
Johannosburg, and is now rapidly bocoming an industrial contre of
its own standinz, bpain it is roticernle, in the absence of gold
mining, that the centre of most rapid growth is situsted close to

the metropolltan focus.

£e Sector VII, Of ¢°" the sectors, Sector VII
is the muat highly urbanjsed. Of the vightoen largest urban
centres, including metropolisos, in South Africa, five are g3 tuated
here. Two of these ccuires arc indicated by the Bureau of Census
a5 being metropolitan in character but thoy %ill not be dealt with
as such, since in “‘lke case of Gormiston (1887) the irdividunl muni-
cipalities com rising the "rost" of the M.ais, are liscussod as
s.parate centres while in the case of Rononi tlie "rest" has only
shown 2 notoworthy increase until 193€ and an actual decrease in
nunherg has ooourred since 1951, Further, population of tio
"papt" of the M.d. consiste partially of inhabitants of agriocul-
tural holdings, and the total population is relatively snall corie

pare¢ to the population of the municipal area.

Prior to 1936, the Jolimnneabarg growth rate surpassed

those of Benoni, Germiston and foksburz (1887), and was equelled

by that of Elsburgs.
with Cermiston oqualling the Jo innesburg growth rate, and Brakpan

and Sorings having smaller ratos. The neriod befors 1960 saw

Benoni, Gsrmiston, and Delmas as surpassing the growth rate of

Johannesburge
. I/Gemiﬂton

g
The 1936 = 1951 period shows tay Same pattorn

e
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Germiston shows the most rogular growth and though
excevded by Springs and 1inoni in size of population in 1936, it
surpagsed boti towns in population size to become second only to
Joha:masnburg on the Wiwwatorsiand, The increase has been due %0
its proximity to Johanncaburg an. its strategic position on tie

railroads of tho Witwatersrand and Southern Transvaal and 3outh

Lfrica.

The urban contree on tue Witwatersrand ir this sector
fall in the same size category. Bedfordview and Eleburg, though
senarate municipal areas, are not well- deviloped urban centres
because they are orimarily residential in character, and ave
regorded ratber as part of the Gorwiston M.A., ospecially Elsburg,

gince the rormer pro.1bly ceateos an equal amount on Johannosburge.

5, Other Usbsu . . nizes (FIG, 34d).

Two centres uot disen. .~ - ‘ar boe, lse they lie
north of Scctor VII betwoen the Witwatorsrand and rietorlas are
Bdenvale and Kempton Park (1903)s Both centres have experienced
phenominal growth uring tlLe past, growth rates which in part sur-
pass that of the rest of the Johanncaburg . A. Their rapid
cevelopment stems from theoir becoming to  f the most ‘mportant
dormitory towns for the {ndustrial and commercial hubs of the
Central ¥ ! twatersrand, According to Census Zdenvale lies within
metropolitan Gormiston, but becausc of its indusirial and commer-

cial development it is regarded here as & distinct urban centre in

wrg and Bedfordview nentioned aboveo.

Js® ’
contruat to E ot -

" Conclusion,
Johannesburd, thouzh a fast developing metropolis

in relation 1o metropolitan growth rates in the world's highly

industrialised countries, is by nc means an oxception in africa

In its own metropolitan conmunity its

«ss/growth

and in South Africa.
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growth rate genorally surpassed that of towns in the 1921-36
»oriods  The 1936=51 period indicates an increasad rote of urban
development in the community s¢ that the growth rates of most

towns approximated that of the Jolannesburg metropolitan araa,
After 1951, however, Johannogburg's growth rate was surpassed by
the rates of most towns. Tho rust of the metropolitan area main-
tained a high rate of development throughout tne neriod under con=-
sideration, but it too was surpassed by the growth rates of several

towns during the lattor part of the neriod,

Trroughout the Johannesburg metropolitan community,
gsneeinrily in more recont years, urban growth has gonelally beeon
sroaler than t.at of thy Johannosburg municipal area, und it is
d4fficult to doteimmine Johannesburg's vole in this developmont.
Howsvor, 2n apparent tendency was {or the centres nearest to the
focus to develop most rapidly so that thar population sizes cven
s irpassed those of former largor townas Such development is
j1lustrated by Gormiston and Roodepoort. Johannesburg's influonce
ag a focus is further oxomplificd by tns ranid development rates
of townec assuning the role of dornitories primarily for the foous,
for example, Edenvale and Kerpton Park, as well as by the develop-

ment of thae areas outside the Johonnosburg municipal area. D=

sides thuse influences on towns, suburhs and peri-urban develop-

ments in an area which includoe Roodepoort, Kempton Park, Cer-

miston, Alburton, and tho South-Wosicrn Bantu Townahips, Johannos-

burg must exercise & less direct influence on tho ratesof growty‘*:GJ‘

of urban settloments boyond this innor core. This influence

would stem primarily from Johaaneshurg'e role as the geonomis

foous of the Southern Tranevasl and from its importanco ag Soutl
Africa's principal markots
G URBAN SIZES IN THE Jogéguggsunc LETHOPOLITAN COMNUNITY.

rg and tho other 74 twatorsrand towns were not

sen /BBtﬂvblﬂ‘.ﬂm v

Johannesbu

L "t han, g )
= RN gy e T
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entablished originally to perform certain reguired functions for
) surrougding rural territory, but arose from the discovery of
gold, that is, they arec nct typical contral places, and theref.re
no theoretioal pattern of spatial distribution as outlined by

Christaller (1933) and other investi gators can cxiste.

In TABLE 32 the sizoe~categorics have not becen selectad
at random in 2 continuum of urban sizes, but the divisions secem
relatively clear cut when tho urbar osopulation uizes are ranked.
It noed be noted here that urban centres, esprocially when they
devalop ranidly as in the case of ihe more roocently established
gold mining aad induatrial towns nay pass from one category to
another, s#Although Jhis diviaion of centres according to size is
11luminative, it is doubted strongly whether any functional basis

for such divisions exists.

TABLE 32 indicates the sizes of urban cenires (as in
1960) and their distances from the metropolitan fofus. It is
appurent that the aumber of towne decrease as the distances from
the focus increase and that the larger towna are relatively cloce
to the focus,. However, in a metropolitan region such as the Vit-
watersrand tho initial effect of the gcld%dning activities in iao
older ocontres, and the prosent effect in more v 111y established ;
contros, muset bo kept in mind, To isolate these sffects 18 vir-
tunlly impossible, but there is no doubt hat geld mining has beor
rozlaced ag the most important activity in many of the Witwators-
rand towng, anu that secondary industries have replacea the once —
major act.vity thue allowing centres to continue their dovelo%-
ment e Other factors apart from the location of the gold bearing é
reofs have come into play and it is here that vi.e effect of |

Johannosburg as the metropolitan focus has influenced the dovelop-

mental pattern of ite gurrounding urban centres.

ess/TABLE
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FIGs 35 clearly shows tho sreat concentration of centrec
on the Witwatersrand and the oxtonsions of the gold mining area,
as well as in the Verceniging aresa, An application of Bogue's
(1950) gectors does not explain the pattern satisfactorily becauso
of the fixing of the settlemont landscanc by the oczurrence of gold
and in the Vereoniging area due to the specific requirements which
are fulfilled in that area, Taking DPogue's criterion for a motro=-
polis (a population excceding 100,000), Secctors ITI and IV, (the
route to Bloomfontein passos through both eectors) and Sectors
V and VI (two main rovtes to Durban), would be classed as inter-
metrepolitan a.:turs having populations exceeding 25,000, The
‘rntormetropolitun sectors ocontain more ccatres than tue oihors, but
as indicated above, this may not bo ascribed to *heir position
along the main routos, though the rcutes may be an additional

factor affecting thoir growth.

Mention heg been made above that Johannesburg has affect=
ed tho developmontal pattorn of its surroundings. Berry (1960)
quotes that Bogue obgerved the metropolis as a factor affecting tho
size and location of hinturland citics, and that Isard and Whitnew
found that "(a) core cities have appropriated trade in general
merchandise anl apparel at the exponcc of cities within a 2C-mile
radius; (b) sales of immeliato consumer goods have been usurped
lenst; (¢) per capita sales figures reveal a general retail site
golection in favour of metropolitan centres when ocomnared with

citios located within a 20-mile radius of thease motropolitan o)
P

centraa" (p112)1. Twonty milos wag the commuting distance at
the time of thair study. Relating growth with tho development
of tho motor vehicle, Berry atates, "Porhaps the most important

reason for growth of metropolitan communitics is investuent in

«ss/now

1, Bffocts (a) and (b) ure truc nluo in the case of Johannes—
burg as indicated in Chapter V in the soction dealing with

retail irade, Effect (c) wao not investigated.
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FIG. 35: DISTRIBUTION OF URBAN-SIZE CLASSES
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new ond iuproved highway facilities, lerding to a reduction of the
friction of space and to incresced spsuvialisation and interchinge,
One implication of this ie the nossibility of commuting .ver
greater distances which, in turn, implies the expansion cf metro=-
solitan communitiest" (1950 p 112-3). He concludee that, "Tﬂe
impact of an exnanding metropolitan community upon an independent
contral place hierarchy i8 s... two=foldt 4in the development of
& populations function imbalance, and in tha projressive
specialisation of the business pattern within tho metropolitan

community" (pll6).

B, CONCILUSIUN.

Tho discussioas and findingas in this chaj ter wore
centred on tho motropolitan commanity as defined by Foguo (1950),
By muledng un. of the habitation ratio of mugisterial diziricis an
analysis of the urban and rural population structure in Johannoe-
burg's metropolitan cuwmunity was uttumrfbd. This resulted in
the identification of seve. 1 sub-foci, important urban dentrea
in their rogional setting, and a lolimitation of Johannesburg's
urban and rural sphercs of influerce, areas in which the metro=-
poliays influence on urban and rural population ie experiencod,
Rosults further indieate thut o positive corielation exists
betweon the degroe of urbanisation aad rurclisation, but sta-
tigt toally the findings wore not significant, The correlation

increcsos with distance from tho focus,

Ae rougards the gp ing of urban centrea the praesence Qe et

zold mining which has beon tho raioson 4'8tre of several centres,
does not allow for a uniforxm distribution of contres., However, a

tondenoy for the larger coentres to be located closer to the focus

'oo/thm
1, "A metropolitan community is that part of this region that
lieo within the daily “ag range of tho metropolis"

(Berry 19€0 pll3).
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than the smaller centres is discernable.

In conclusion it may bu stated that Johannesburg is
definitely the focus of a surrounding area and its sresency
exercises an influence on the sopulation size of nearbr towns and
on the rural population of its surrounding territory lying within

ite metropolitan community.




CHaPTER X

CONCLUSION,

An urban centre or urbun censentration, whoither town,
city or metropolis, is not an indussndent structure but is part of
an economic, social and administrative organisation, It is oart
of man'e total crcanisation ui epaccs An urban centre is thero-
fore not contained within specifically delimited administrative
confines and its limits are not indiocated by the termination of
the physloal oiiy, what is the built-up area : it has relation=-

ships with the area around it.

A muajor problem in urban geography is to define the
city's limii.. mnd this is ~clieved by "...disentangling the
regional component ani! examining the multitude of tributary areas
gerved by, and serving, tic city" (Dickinson 1964 p227). The
multitudic of functions locuted in our modern eitiss each have

Lanir owr tiibutary area or sphera of influence.

The relations of the city may be gr uped into four
categories (Dickinsc ,i 1) trade rolations, 2) social rela-
tions, 3) tho mo... .v of puop'e to urd from the city, and 4) the
impact on land uses, The objoctive of this study was a geographi-
cal analysis of Johannesbuxg's sphere of influcnce. In compliance
with the above four cutogories of rolationships the critoria se~
lec to dofine the cities sphore of influence (limits) and
111w aato its mutunl rclations wwith ite surrounding ccuntrysido,
wore ocononic, social and administretive in nature, but the spe-

cific factors employed arc by —> Lenns oxhaustivo. The critoria

were, however, not dealt with . these oategorivs ase such but
mainly in terma of the sorvic , ard functions provided hy Johan=
nesburg for its surroundings  4n torms of tho environmonts
provision of the metropolis’ ‘4

The objective did svely intend a delimitation of

ooo/tha
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the asphore of influcence, but also sttempted an investigation of

t.12 portrayal of thie influence on its surroundings. The influence
could in foot be observed in the type of agricultural land use
close to the metropolis, as woll 2g in the population distribution

patiern of surrounding urban and rural settlemont.

Johannesburg is inseparsble from the Witwatersrand urban
complex and as fooua of LLis complex it hns become the chief ad=-
ministrative, financial, economic ind socinl contre of attraction,
reaulting in a daily abb and flow=type of movement of neople

travelling by motor car, bua and train 1rto and from the Contral

Business District and the induatrial arcas of the metropolis. It
i% this flow of puople and wehacles which probably illustrates

bagt Johanneshburs'ae iafluonce in its urban surroundinge ,

S4.dios have indicatcd that a city's influence diminishes
as the distanco frem it increascs and that tynical relatiorships
oxi - with ite surrounding countryside, Findings indicate that
throe broad zonen exist (Dickinsen 1964). The urban complex
terminatos ot the limits of the rural=urban fringe (urban tract).

A second zone oxtonds to about 15 to 20 miles from the centre
(city settloment nrea) = a zono of daily contact. 4 third zone
is tho outor ringe of the aphere of influonce (city trade area).
Bogue (1950) culle the first 25 miles the "zone of direct partici-
pation", and identifius a "zono of intorchange" extonding betwean

25 and 65 miles, and boyond 65 miles a “"zone of oxchange" is

recogniscd, e

Tdoally thesc zones or spheres of influence of diffoering
intensity consist of concentiric zonos with the city as foous. In
the case of Johannesburg this idezl pattorn is disrupted by the
linear urban development of the itwatersrand due to the gold
mining »attern and by the presence of the Renublic's adminiptra-

eos/tive
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