FIG. 14 : SOUTHERN TRANSVAAL--MAIN FUNCTIONAL ZONES , 1958
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to relate the findings to the theoretical distribution of land uses

a5 outlined by Olof Jenasson (1925),

In the Southem Tranavaal five distinct zones are identi-
fiable within the land-use stiructure of the region (FIG. 14), Of
these only tho semi-rurcl zone of small holdings will be diacussed

as well as the true rur:l zone lying borond it.

1, FARM S1ZE:

On the fringes of nast large citics a type of lanc-use
evolves wnich is a "transition betwoon will~organised urban land uses
and the area devotud to agriculture"(Wehrwein 1942 p217). This urban
~rural fringe is a mne of intonsive ¢ “fcultire with market garden-
ing horticulture and dairying being of prime importance, The Sen~-
dency in South africa is, howover, for this gzone of small bzldingsl
(4.0, smail farms and agricultural holdings) to becomc a zone of
"mainly large residential plot32 witk food »roduction for the market
no more than a minor side=line" (NRDC 1957 p44)  the income of the
occupants is mainly earred in the nparcst urban centro., 4Althousgh the
above situation normally prevails onc does find thet in certain agri-
cultural ficlde theee arall holdings nake vital contributions to the
city, eemecially as regards nilk production, as in the case of the
Witwatorsvand and in particulsr of Jolanmmesburg., In 1955 the Trana=-
vaal had the largest nunbur of small holdings, nancly 57,721, of
which 4B8% we.e found on the wWitwatermrand, including 11% on tho
Contra: .and (NRDC 1957). This concentratisn of small holdings
gurrounding the main urban arca of the Witwatersrand, represents
ore of the impustant impacts which the Witwatersrand, including
Johanmnesburg, hae on the rural surroundings. In FIG. 15 the per-
contage of White owned farme with sizes less thar 20 morgen, that

ig omall holdings, within a radius of 150 miles from Johannesburg
. -/a.re

1, Sizes vary mainly betwoen 2% and 20 Morgon

2. The population density iz generally less than 40 »ersons
per square inile.
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FIG. 15: WHITE OWNED FARMS — PERCENTAGE LESS THAN 20 MORGEN IN
SIZE PER MAGISTERIAL DISTRICT, 1955
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are shown (Burcau 1958). The tondency for farm sizes and their
frequency ofceccurrence to increase with distance from Johwinesburg,
as the focus of the urban complex, is obvicus., The largest conc. 4=
tration of small holdings occums closc to Johannesburg i.9. within a
radius »f 25 miles but the same concontration is not found throvsi-
out the Witwatersrand, Adjoining this innor cone to the north-
woept, n20orth and south-ocast is a belt where small holdings account
for botweon 45% and 69% of the total aumber of farms in the various
magisterial districts., Thio zono lics within a radius of 40 to 60
miles from Johammcabursg. Pringing on this zone in the north-weat
and on tho inner zor.e in tlec mouth-west and south lies a third zone
wherc the small holdings account for 254 to 45%, Wheveas the firat
two z2ones owe their existence to nroximity to the urban concentrution
on the Witwatersrand, tho irfluoncc of the Rand is less in the third
zone, for oxamolc in Brits whore large sesle irrigation schemea are
found. Irrigation schomee are ccnducive to intensive farming und
small farms. Between Johannesburg and Vereeniging the small hold-
inge arao, “:wever, indicative of the urban influence and lie within

50 milce of the focus.

In the light of the nattern denicted in #I1G. 15, the con=-
clusion is that the urban concentration definitely has an influenco
on farm size within a radiue of 50 miles beyond which zone the
offoct is less noticeables The grallor size and freguence of OC=-
curcnde of small holdings is further partly an indication of an
intonsification of agricultural activitica,. This intensification
48 not necossarily due to more favourable environmental conditions,

but may be ascribed to the prosenco of a large urban concentration
guch as the Witwatersrand.
2, TP%T_LANDUSE PATTERN.,
As has been stated the urban complex of the Witwatersrand

provides an cconomic gstirulus to agricultural activities ir its rural

« o /surroundings,




FIG. 16 : SOUTHFRN TRANSVAAL" TYPES OF FARMING
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surroundingas, btut soil types arc also important. The rosultant ﬂ
patturm 4o “a basic natural farming pattern over-lain by a secondary

intenaive patteorn of horticulture, daivying and market gardening”

niscs several taruing zoncs (FIG, 16):

1, The Bastern Zone is the most important farming region in the

(YRDC 1957 pH6)« The Natural Pesources Development Council recog- ?
|
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Southern Transvaales Potatoes and beana are secondary to g

maize, while dairying and cattle rearing arc also practised,

2, In tho Southern Zonc maize is the most important crop und other i

significant activities are dairying, cattle and shoep rearing.

3, The Wostern Zone is also an area of mixed farming, where stock i

rearing and dairying are immortant, but maize is loas signifi-

cant.

4, The Northorn Zone iz & poor agricultural area where mixed

farming is carriod on in different degress. '
5., The Scuth-Bastern Zone ia & zono of low nroductivity. i
,

6, Horticultural Zones, including the cultivation of fruit, vege-
tables and flowurs, ocour mainly north-wast of Johannosburg
ag well ns south of tha eity. BSuch zones are dependent on
suffiociont suppliocs of water and are thorefore located in

the Jukskei and Klip River valleys.

3, 1OLK PRODUCVION.

Although the typos of agrioulturcl pursuits in a parti-

cular arca are largely detorined by the physical environment, the

dairying industry is ono mresuit which is located to a certaln oX-

tont by the sresence .f ¢ lavge urban concentration, FIGS. 17 4

and B 1llustrating tho jercentage of cows milked and the poroontage

of milk sold as fresh milk rospectively, portray the important

rolo of the Southern Transvaal in the field of dairying.

eea JFI0, 27
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FIG. 17 . FRESH MILK PRODUCTION, 13955°
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FIG, 17 shows tho fresh milk production for 1955 within a radius of
150 miles from Johannesburg. Milk production has alrcady been dealt
with with referonce to Johannesburg, but where the total production
of frash milk for conswiption in the wvarious magisterisl districts
are aepicted, Deopiie this the concentration, especially in the
Central Rand, and the iuportonce of this area is unquestionable., The

inteneity of production decresnces with distance from the focus al-

though not at a r~gular rate us 18 clearly seen from the continuation

of highk producticn to tho ijouthecast. Sinco speed is essential in

the marketing of fresh milk, one finds that as the distance increases

especially whore transport routes are not of the best, the environ-
pontal factor becomae rore provelant in the location of dairying.
This is clearly indicated by the relative low production in the
north, Tria area, is however, of more impertance to Pretoria. In

the 0.F.5. only tho more suitable areas are utilized for dairying.

Comparing the map of the distribution of small holdings
(FIG 15) to that o« milk production a ccancidence is found to exist,
not only in the areas closo to Johannesburg, but also beyond the 50
milos radius, This te orcet of tho intensification of dairying in
tho zonc of small holdings, and is indicative of the impact which

the rvan concoentraticon has cn the landuse pattern of the area

gurrounding it.

4 . MAIZE:_
in FIG. 18 the area sown to maize (and wheat) is mapped

in torms of the percentago of tilled land which it occupied in 1955

This aspect was mapped bocauso it immodiately indicatod the import-

anca of maisze as & orop in relation to other orops, although these

other crops are not specifically mentioned. Those magistorial

dinatricts whore maize occupius 75% ond mo ¢ of the tilled land is

really the northern rin of tho so-called maize triangle and lies

The lowest percentuages ma"cd
doo/l'!.@

wost and south of tho Witwatersrand.
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FIG. 18: MAIZE AND WHEAT—AREA SOWN AS PER
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lie north-eastwards of tho Rand. With the exclusion of the western
and eastorn oxtremities the Rind i3 an arcs whore othor crops are
rosnonsible for moroe than half of the tilled land. In Johannesburg
for exampnle, %aizo ocoupies only 23% of the tilled land, The high-
est milk production occurs within this arca where maize occunice
less land than the total occunation of other orops, though it ia
gtill the most important zingle crop. Boyond this inner zona with
about a 20 mile radiua, maizo and miik »roduction are found in com=
bination.

9inocoe maize is a product which ia not dependont on rapid
transport for reaching tho markeot, it would nrimarily be found in
areas wiich rfulyil the necessury physical requircrients ol the plant.
However, in areas which are suitable for aroduction of muize but
which lie closo t¢ a large urban centre, the crop is ousted by
agricultural activitics which do reguire locations neax to the centre
and which are more remunerative. Further, small holdings because of
their limite” sise arc not suitable for maize cultivation under South
African conditions wherc¢ tho yields are small in comparicon to ylelds
in other countriaes.

Se I,

Although whoat is cultivated on a large wscale in this
part c¢f the country, that ig within about 150 niles from Johannesburg,
it is cnly in the Brits arva (FIG. 18) whoru it foaturce moro promi-
noent than maize, thereby almost closing the gap wiich maize has

loft to tho north-wost of Jolanaesburg, thus naking tho Witwaters-

rand gurrounded by a zone of e¢ren cultivation,

6+ THEORETIC PATTERN OF LAND=USE (JONASSON) .
0lof Jonaason (1925) summarized the theoretical pattorn
of land-use trends nround the great Buropean cities. Hie zones

of landeyac aro given below (Dickinoon 1964):

¢ ¢+ /Horticultures

T T ——




Horticulture:

Zone 1; City, plus greenhousos and floriculture.

Zone 23 Truck products, fruits, sotatoes and tobacco.
Intenesive Agriculture with Intensive Dairyings

Zone 3: Dairy products, beef cattle, shesp for mutton,
veal, forage, crops, oats, fiax.

Zone 4t Gonaral farming - grain, hay, livestock,

Extensive Agriculturet
Zore 5t Broad ocereals and flax for oil,
Eitenaive Paszture:

Zone At Cattle (beef and range), h rsas (range), sheep
(rangd, salt, snoked, regrigerated and ounned
meats, hones, tallow and hidea,

Foreat Culture:

Zone Ts Outormoat poeripheral arvas. Forests.

From tho inveatigation of the supply areas and the land -
udo around the Wit atersrand the oxisting pattern of lund-use agrees
closoly with that outlined by Jonasson. Tho boundaries are not
gharply defincd thereby separating thoe land-use types, but the zcnea
csn be detormined in terma of tho intensity of the ugricultural ac-
tivities. One should also kecp in mind the differencos in the
ohysical environment, since soil, climate and the availability of
water for irrigation all act as determinants, but in arcas very
clcse to tho urdban concontration tho economic factor is of great

sgignificance.

Zone 1. Bocauso of the differences in olimate betwoen
Buropo and Johannesburg and its surroundings, groonhousss do
not feature prominent in the latter. Floriculture, including
nursericns are found close to and inclosed within the built up area

but do not forn a distinctive zone.

.../Zono 21
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Zone 2. With the exclusion of tobacco this mone also exists

around Johannesburg.

Zone 3. A8 in Zone 1 the differcnce in climate offocts the
pattern as regards the crops which arc cultivated., A fodder orop
such as toff is especially impcstant to the south-cast of Johannes-

burg where it occupies at lenet 15% of the tilled land.

Zone 4. Surroundirg Zone 3 is a zone of mixed farming, the
division being one cor intensity of farming.

Zones 5 and 6. Maize farming is very importart south of the

Witwatersrand \Maize Triangle) while cattle is emphasized to the

north and west and shoop to the south and south-west.

Zone 7. DBecausc of climatic econditivns forestry is located
along the South African escarpment and carnot be regarded as part

of the land-use nattern.
T. Concluaion.

Although the wholc country does assist in meoting the
agricultural needs of the Urban complex of the Witwatersrand and in
particular Johannesburg, it is the adreas closest to it where the
city'e influence is portrayed best, tnst is, in the intensity of
activity and in the mixed oharacter of the land use. As the dis~
tance increases from the focus farming activities are less ceatred
oa the focus and are Aseorganised as to agree best with the phyeical

environmont.

C. WATER AND POWER SUPFLY.
1, Watexr,

(a) BSupply. Wator is tho essential of life and without
adequate supplios of water modern urban growth is grer "y impeded.
Wator may be obtained from subterranean sources, or from surface
gupnlies such as lakes and rivers. Because of its very position

«es /asiride
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astride the Vaal=Limpopo =atershed, Johanneshurg has insufficient
surface water, Initially sufficient supplies were available from
bore holos in the dolomites at Zuurbekom, 17 miles south-west of
Johannosburg, and at Zwartkopjes, 12 miles to the south of the city.
In 1903 the Rand Water Board, a statutory body supplying water in
bulk primarily to its constituent suthorities, came into being, but
vty 1911 with tho rapid developuwont on the Rand, the Vesl River was
turned to to augment the supply. With the compleotion of a barra¢e
23 miles below Voroeniging a supply of 20 million gallonr. ner day
(megepeds) was assured. By 1934 the supply became inadequate. The
Vazldam was constr od above Vereoniging, but subscquently the wall
has beer raise! ?o make for a etorage capa~ity of two million acre
feat nroviding for a dasly supply of 630 miilion gallons (Cole 1961),
but rights of abstrac rmounted to 230 meg.pede in 1964, 4An in-
quiry (N.R.D.C. 1953) into the Vaal River's casacity predicts a

shortfall of 206 meg.pede by the yoar 2000 A.D. (TABLE 19).

In the light of this threat posed to the Sovuthern
Transveal, ducentralisation of industries has been advocated "but it
48 unreclistic to argue that inadequate locai water supplies demand
that the meotropolitan eoconomy o slAwed down in sympathy., Water is
2 neod *- be satisfiod wherever it is requived and +.... it i8 in
these (metropolitan) centros that the climate for continued economic
expansi.n i most favourable an? where capital is gonerated and
markete built up for onocouraging new growths in less developed

rogions" (Fair 1965 p33 & 35).

Various sources of water augmontation have been
mentioned wuch as the storage of water in the dolomites near the
Witwatarsrand, the Schoemansdrift Dam near Bloemhof, and the Tugola,
Caledon and Orange Rivers (Midgley 1961). "The supply from the

Orange River anpears the moat suitable as the flow is in excess of

.. o/ﬂOZ‘ﬂlBl
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rit 19: SOUTHERN TRANSVAAL - WATER AND POWER SUPFLY
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normal requirements, the works required to make the water available
are likely to be revasonable both in capifal and working costs and
the supply would meet *he future requirerents not only of the Beard
but of all the large centres of sopulation and industry between the
Orauge and the Vaal rivers" (Robinson 1962 pl54). The proposed
"Ox-bow Lake Scheme" in Basutoland h.. also becn cited as a peseible
source of alditionul water for the Southern Transvaal Complex
(Sunday Times - 1966),

TABLE 19: Demand and Supply in the Vaal Catchment, 2000 A.D.
(Olivier - 1961),

MILLION GALLONS PER DAY.

Demand Supnly
(a) Municinal arees including 2&3 Vaaldam after raising ... 370
0.F.3. Goldfielda, the b) Source in Pretoria and

~ . Rand and Pretoria seees 325 SUuUrbekom eeeseserssses 40
gb Electri~ity Supplies .... 44 ¢) Small dams on Vaal River. 60
¢) Mining and 1ndustry eeeees 117 d) Dam on Hartz River .....s 35

d Adrioulture R R R ) 390 =] F‘urther raiaing Of V&Bl-
o) Evaporation losses sseevs 115 dam ssseesssccrsnncoee 80
991 85

in 1958-9 the Rand Wator Board supplied 58,653 megepeds
to the Reef municipalities of wnich total Johannesburg received for
domestic pursoses 43.473 meg.p.d. or 39.6 gallons per capita per day,
and 41,198 m.g.p.d. were supplied tc the mines showing the demand
olaced on clean water supnlies by the mines (Zklund - 1961){ Al-
though not the largest consumer of water per capita, Johannesburg' e
significance in terms of mere quantity of water is obvioua. In
1963 Johernesturys received about 32% of the total of 187.07T7 megepode
supnlied by the Rand Water Board to its suoply area. Of thie grand

total avout 95% was extracted from the Vaal river and the remainder

from boreholes.

1, During 1964/65 the Rand Water Board sold an aver:ge 07 134.5
MeZePedes t0 twel-rs Reef municipal tles, Johannesturg accountihg

for 63,7 MeZe, 7. (Rand Water Board 1965) .
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FIG. 19 shows the supply area of the Rand W.ter Board,
the various installa*ions and pipelincs and the focal position ococu-

pied by Johannesburg in this supply arca.

(b) Water Reticulation.

The wator which is purchassd from %h .  hanl Water
Board in Bulk is distributed by the responsib’ ¢ authoritics and bo-
die Johannesburg distributes its wator f7om geveral reservoirs
and tanks through 1,129 miles in White areas and 385 miles in Non=-

White areas in the Johanncsburg metropolitan ares (Mun. Yr. Book

1963),

2. Power.

(a) BElectricity.
1. 1891 the Electricity Undertaking was

astablished for the nurpose of supplying electricity to Johannesburg
and additions wore made as the load increased. At presont Johannes-
burg produces the bu.k cf its clectriecity supply. The staiions ares:
City Gonorating System capable of 110 MW (not in use but available
for service), the Orlando Power Staiion huving a capacity of 300 MW,
the Kelvin 'A' Power Station at Kempton Fark, completed in 1960,
consists of six 30 MW sets and Kelvin 'B! Power Station planned for
60 MW sots initially (Mun. Yr. Book 1963) (F.G. 19). Further an
agreemsnt botween the Johannesburg City Council and the Rand and
0.,F.S. Undertaking: of the Eleotricity Supnly Commission (ESCOM)
srovides for 88,000 volt connoctions between the two systems. The
capacity of the three stations in oporation is 540 MW, with &

further 180 MW to be added as and when needed (Johannosburg 1963).

Johannesburg is the largest consumer of electricity

in South Africa, the number of units for the year ended 30th June,

19¢3 being 1,688,636 million, This was suvnlied to 88,852 consumers.

Booides the throe oporating municipal power stations,

oo JESCOM' &
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ESCOM' s Roshorville Station with o oapacity of 34.4 MW also lics

within the magisterial district of Johannesburg burning 77,496 tous

of coal for 1962,

Taking tho Southern Truanavaal as a region one finds
that besides ESCOM there arc eight other suppnliers of electricity,
including Johannesburg. Those eoight suppliers supply less than

30% of the total electricity generzted in the Southern Transvaal.

Since ESCOM is the major supplier of electricity and
Johannesburg is inseparable from the rest of the Southern Tranasvaal
it is noecossary to indicate the regional nattern of electricity
supply (FIG. 19). The Vereeniging area is the major genorator of
olectricit*y. This is based on the availability of water supnlies
of the Vaal and local low=grade cozl. FIG, 19 further indicates
how the Southern Transvaal as regards electricity supply is bound

togetheor,

Witk the continued dovelopment of Johannesburg and
the Southern Transvaal, the requirements for power will increasv.
It is thought that tho demand by the mid 1970's will have inoreased

four fold (N.R.D.C., 1957),

(v) Gus.

Jis tho demand fur was, whish was supplied since
1892, increased, a modern plant was er. ted at Cottesloe. The
gupnly of gas in 1962 amounted to 2,227,052,000 million cubic fest
while the duily capacity was 12 million cubic feet. The town gas

wag distributed along a distance of 575 miles for that year.

D.  CONCLUSION.

In this chapter Johannoabirg has been discussed as
an urban complex which has nceds, agricultural food stuffs for its
inhabitants and water and powcr fer its people and fer its proper

functioning as multi-funciional metropolis. Its position as @
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consumer is unchallenged in South Africa., The { ‘uthern Transvaal's
need for water is becoming too great for the existing sources to
supply and as focus of this urbanised area, Johannesburg also faces
this threat. This problem is, however, not of such a nature tlat

it cannot be solved although ite effect may be felt on the growth
of the Southern Transvaal. The importance of the Witwatersrand
including Johannesburg is seen in the extent to which it reaches
out and will continue to recach out into the surrounding countryeside
for water sources and in the extent to which the ESCOM power grid
has developed with a webb around it in the Southern and Eastern

Transvaal and Northern O.,F.5.
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JOELA JjoBTJRQ ..5 NISTRAiIV? FOCUS.

A. ZINTRODUCTION.

Administration is moot effuctivo when oarriod out from a
focal t)oint. For this reason urban centres havo a3 one of thoir
more important functions, tho function of administration. Adminis-
tration mani fusts itself in two ways. Firstly, ther<j i3 the ohyrical
nunifoatation seen in the buildings needed to accommodate tho ooople
and goods wliich are connected with tho tack of administration. Those
buildings represonting tho function of adninistration are found in
one or other pattern fitting into the wholo functional structure of
the city. "hie ohysical manifestation of administration lies outside
thj scope of thu nresont jtudy. Secondly, there is the actual job
of administration, an invisible manifestation or operation. This
aspect lies outside the field of study of th, soogrlbhor. Howe
it is tho result of tide operation which interests the geographer,
since this operation lcafis to the establishment of those services
which are essential to the proper functioning of the city. Those
services include many aspects of city 11f”, the bus and other trans-
port services, reticulation, power suToly, telephone services, fire
protection services, medical and hratlh services and a host 01
others. These services may be looal, regional or national, but all
aro concerned with man's well—-teing -ad his organisation of siace
and it is the latter aspecO which falls within the acope of geogra-—
Jhi— investigation, ouch services operate outward from the city
and the areas for which the services ire provided have very definite
boundaries. Services are therefore useful criteria in the deter-
mination of tin urban centrex . s .here of influonce and it? nodal sig-

nificance and regional strength.












































