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resaay, ﬁw ‘mitemads mv:roﬁmantwh«um lms mnotuilthnmultof:rbmry happnnings 1t hay structurs

_ | and smbodiss mecniug Mmymdmwmmuﬂwhmofm’smmdmofthamm
_enummtmdmnﬂnmmingemnl. A study of man-mede place, therefors, ought to lave & natucal
- bing, Xt should take the rekuu;whsp of the nggml environment s its point of dupu.rum. Norburg Schultz,

Mﬁmmmpmmmmmwadmmmmmchmﬂdﬁxom spmm'

MWIWMmtndybymufmmmmmWw A rational base

_ mbadwdopedtomh@mﬁm *natural” and the "urban” whmhmnﬂuemtofmseulemt.uweu'
--ammmdmmcmmwmhwmidmuxe, muinmdmﬁaplmx '

no.

N Munyof!hmdm nxpmed tame fromehﬂ Hough’spush for & "urban vermacuhuc” {1989, 1991, 1992)

- and McHmg's principlox of dauguwith nutute” (1971 inamngmo euuﬂltmnsto determing aansltmty,
'_mupmtymdulnmﬂclyﬂwtvpeofhudm. Inudﬂ;ﬂonmthxmmﬂaspmmdmomicmc o

; (ummm, 1977 and de«kynandcﬂlhorpe. IWl)wmmmmnﬁwﬁ.u&mﬁcwm E

J' R mﬂd!hmmymhmhmuﬂemﬁonmﬂu Uxbmeeulogyauihwmioﬂmdalmmmttopmve
~the importance oF ecologicsl principles in the -bolistic lppmnh Al Urban: Designecs should adapt. m S
mﬂmtandmz ﬁrucmﬂng phnmgmdu!tmtaly ﬂwzmng the total Usban Envitonment,

The cnmapt bf urbsan _mlogy wag ﬁrstc!wched by mea Ha!pri*i (Muzaum of Modem Art, 1991) m hig

search for design resolves drawn Torts nxtars during the iate sixtios. Halprin then daveloped this w&

fusthor by ww’mnug it into bis theatrical exploration of sarth-inspired sohitions to « tango of urban design
 relaind proj

-incorpovation of wologx&l principles sppropriats tt:r'the urban settlemnents into the creatior: of a sustainwble
 environsment, msuting hum nieedy wlthin the pmmtm fot hy Nature,

’I’kahmiksﬂllusadm:lommy, but thors is u general consegsus that it refars fo the

* ‘The foous for this d:seome will not nnly ba so nllad landscapa solutions, but the fundamental ecological

prineiples which should guide the dmgn of urbin environments, mcmtlmg mal and sconomie concerns

relovant to urban design. Asmﬁ&ammalhﬂgdom.mmmeﬁonbehmmmlsandﬂammmmmm_ _
' partofth\qwmlsttmmm Thusamﬂmpomisrequmdwmbtammmmmhaw&h. _
Urban ecology theroi’om calls fauhohsucaudmtegmted approwch, '

Johan Bacard

Octaber 1003
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14 INTRODUCTION TO URBAN ECOLOGY

-mWafmmmmtmmmﬁmMﬁMMMtythu '.
. bmgmxﬂetofpubhmtmm&mgmdmﬁumthemdmmdmuﬁcmmm

i }\

. 'Barthmabmhmkschwdsymvucaptforﬂmpemmuwofm light enecgy, lhmughwmsﬁllmnx
luyess, mwulunomy and dynamic: mm&mrem-mstms nfhvm;;,orgmcmdtummc compnmts sustain

oo lifamthiracloaeclsystemonﬁmh. mmmhum, sp«tofthmmtemﬁon 21 importent link

_ mm&ommwm&mmmmmlﬂtyafowﬂ*ﬁlmm Bydeﬁm‘honallhumucmnm snd
intardctions must fundamentally not be wmm&ymmm Bot it is - * Man in space is
enablad ¢ look upon the distnt eacth, & calsstial ocb; amolvmxaphm. I-Iasaeutmbagmnfromthe
' _.'-mrdumopt&umd, signe greening the ocesns, & grean colestisl fruit, Looking closer At the earth’s crust, b
pecceives blgtshes - black, brown, grey, sxtending dymaslc. tentcles upon the green epidermis, These

- blemishes ho recognizes as the oities and works of man end he asks: "Js man but a plasietary discase?”

It scams that society at lurge is vealizing that this i not the case, W havo Jostthe genetio link to the ecologicat
principles, mtemhons and forcss that croated the biosphers that we lmmv in modam tmes a polluted,
 threatenad habitat, (Rmmchmnowdeamedneceswytoasuhluhtha degmofriskwhwhlsm\‘omdm
gpace programmes inveiling through space rubble Vilich are already i in ‘orbit around the eurth’s atmosphere, -

- - geaetated mmaﬁmmmmﬁnmﬂ;aglobﬂspsmpmgmmlmebmomw EarthWarkszoup.

£

190 | |

_ Inthaciuaticn(planning, dsigﬁmdmmmbﬁm) ofoutsotﬂementaimémsthathmhaw%rgmmt
the forces of naturs are still at work, forming und eroding the thin crust we live on. It must be poaalb!eto |
momodammdammmﬁmmmspmmofcityhuﬂdm :

'rhapnmses 'vhiehshapedthaprehiatc-t?ofalindmpq on which ntsn hes settlod, still have an impact on the
environment. Would it pot make sense o first uaderstand these processes and thed acknowlsdge and
ncorporate them in creating pleasant cnvironments for peopls to settie, Tife sad work in? “This, By 10 means -
| mc!udﬁs the other nit,jor information. clusters of social, economic wnd form :@._lated'aapécts T pdrt of a
comprehoasive syaem of definition aalysis, synthesis sad evalustion of conclusion. The environmantsl aspects

;\ g
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* undepis nocial intesaction wnd striwcturs ss well as the ccopostics o feasbility ead the form relationships of .-

oW
s
oo

our ity envircuments. Urban design was defined by Lucmi Krofl i~ "... .nsither a work of art, ver-an

. intellsotal achmemant. But a living procm an opensd dynausic nwvlty in wh:ch mh genemmn adds new
_ mmug nud atirlches it with its mmcﬁons. (m Hums. 1992). B :

b

_'Ihedlscmmwhomfmmmswwgwmm&ﬁagromgmmfoﬁhommmmashasbm -
firmly satablished through tha media by ways of the pzone problem, the build-up of gmenhnusogaaes andsven _
enwvironsiental disusters like mud slides, floods, vis. ‘i’hctachnologymthghandaofwdmmmtohave- B

transformad, integrated pnd compiicated ecuaﬂmtama and onvironments to what zould be cailed hiclogical sterils
Inndscepos lncking the vesilicaso of riatural syatems. Tn addition to thess designs, many do not even sonsider

' :hasocu&mtsofﬁﬂdmgnthoygmmc but;ssddydnmbywmmmdmgmmgpammmé
: phnmngmgulatwns-

‘fho ‘Inwa of 'Nnturb are acuslly 4y integraied, yot affactm struoturing devics - ordering compatible uses

togather sad still pulling the thin thread through lmktug diversity inta & complex, mtainahla‘ho;e. The main

reason for investigating the importuace of the tofal environsoent on the urbsn system is to establish the
 diffarence batween the price we pay sind the trus cost fo the total sivironment. Thuecosystnmupproaah could
"actasabmmmmdmhngthadxffamubmthemputmdﬂwdmhnrguofmgy mdthataswhat

thaecosystam revolves around: the flow ofauergytasmtsm thusystem.

~ To concluds anottise plrase from Desigu with Nat:are ;Mcﬁsrg, 1971) "I we could abandon the sad arrogance
of ignorance and Introduce 4 mood ofrmmablc !nqu.lvy, rhen circumspection will temper our Indictnent and

we can reinterpret the stories, lf we assume thit man i a banq‘im und constructive agent in the world, we
could imagine the gmu celestial frult as a gm:r epidermis indssd, but we.could consider ihe green film &
epeoplasm and the biack, brown and grey dentre not us blemish, but ar nuclel and plasiids - directing,

 produging, storing and circulating material for :he cytoplasms the creativa centres of life.”

L1 URBAN DESIGN: THE EVOLUTION OF THE DESIGN GENERALIST

In the evalution of mwa sud his settlemonts and technology the notion of & generalist has made way for the

_mudem spactalist, ‘The idex of the Rensissince Architect bas diversified into many pmfessions ard axperts
_neaded ta plan, deuxnaud implamnthumsottlmts Thi..uppmch ix now known as- mmﬂwc:plmary '

e

]

ﬂl"’ % o4
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L FlgIJ - The posfﬁon qf Urbrant E‘mlogy relative 10 nhcmhcrﬁetda Q‘Faq:errm ckmly maciamd wfdz wﬁm
| design, qﬂwﬂrﬂagerﬂad‘m amf, course nores,

W
o N

.

e

- Sos Figold
. Ttispropossd ot thesis et what is mesded mors than specialists is the generalist and that the urban designer
"mmemt facititator, Amongst the Architect, Plamer, Bagineor, Landscape Architect, Geographer and
Envirodinental Designer the des;g:famparhas nfﬂsambsn genml:st:smqmwd forevuy apecmlk:alargar '_

i

geumiwt ﬁnmawcrk waul;‘ be mquired

._‘

' Intheamdy&nddeﬁnmgofmdwgnnsaﬁaldofexperusethamamofgemmhs:bmmpsclw tha '
.mbmtyufmarebumof:hafacaamungmdmnrbmmm "The urban gensralist wnnldgmwdama o
structiring spacial and suvironumeatal framewori for the setiement of & *1000 designers* (Semior, 1988). The -
theoretical fmmwork of the urban das:guac shiould therefore inclode tha pnnclples of urban ecology asa
- suatahmbla eommumty is one of hix primary goals ' '

s

~

The ugban dasigner is reqmred to have s fange of skills, expertiss; k&wledgc ind creativeness, 'rhr: fields

dxnwnﬁommqmmhhummbutoﬁmwrypmal. allowingﬂmappmachtobeopen focusing on botly o
- !hapwcmmﬁpmdnctmdmarfargatmmmpommnfspm sealaa:ielhumnnacti\rttywhman_
' envmmenmimmwnrk

’ &' 0. I.

12 m‘s'romcu. OVER VIEW

Singe tha ﬁma of the hunem"-gam :mly ﬂlreo szgmﬁmt transitions can bs noted; fhe tmnmtmn to eommrcml

 agriculture ad setftoment, the mdusmlmﬁon which fntroduced the moderu urban pattecns and the eloctronic
 siage whors oommumcahon fo all corgers of the earth brought high technology within reach of all dwellers who

st connected, %ﬂ&mhasalmdyuplomd outsr space. Thesa- devalnpmenta wers mnmfested in the
sattlomsent pattsrns through hssﬁory (oee Bacon, Mumford and others). The easly sattiements wers compact,
konse towns aad thiz phenomenon persisted through the Dark Ages. Because of 8 laek ofmusport technology,
ciﬁas remrined relativaly compnct Hll lhe 1800’3.

The iiiveution of the cmﬂ fired stoata onginss, lead (o industrialization which it brought about snormons health
risks in the deasely populated mtxea Modem <ty planning inctads land wse zoning for industdes, comimerce,

housmg and park (and, ‘The inveatioh of the motor car, made mmmuhng easy und quick so that people settled.

far from the problems ot’ the ovmowded city cantms, suburbin was bomn it the aurly 1900%s,

Urban sprawl, and the snotmous wnsta of :eeoumm wl_:ich hwe_been associated with-'it, was the result.
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 (After Cain, 1976 in Hough, 1991}
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Fig 1.2 and Fig 1.3 - Bedford Park, Chiswick and Bournville, Biminghari (Cadbury brothers, 1898) clearly

show the yrincipls
s of prouping public facilities ty create activity

s integrwwgﬁmaiandl open space into the community,

as well as providing housing close to work: oﬁpoﬁmgr. (ellicoe, 1975)

i
Ihe .||';1.!§1'-‘J%
L

I -

I-,ti'n
Ul

ikl

Flg 1.4 - The two court yard house, traditional, rural Egyprian design, with a deeply shaded and cool couttyird
and a larger, warner courtyard. Ihe difference in gir pressure Induces a convection draught from coal to
warm, Maziara cooling jars are placed in passageways 16 add to the cooling effect becanse of evaparation,
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Technology, and -particutas the development of .computeis and modein telecommenication enabled not only tha '
horizontal expansion of the resid_éntial components, but also the decentralizetion of business, retail asd industrial -

| seciors, In studying the reasons for thess transitions in the besiz urban structuce, the possibility for an new
tounsition becomes mors and mors of & reality. Among all these evolutionary transitions thers isa larger whole

« 2 more encompassing system of forces governing the shape, functioning and life of our urban settlemients,

A paradigm shift towards ecological planning, resource manageonent, nafure snd sustainability was noted both

iti theory and in practival works,

The foundation. for the changing peradigun (sfer Abern and Fabel, 1988) thus was lsid cven before Ebenszer

' Howard and the Garden City Movement, (fellicoe, 1975) The shift in emphasis towards a more integrated

society and settlement patéerm wes slready svident in Norman Shew's Bedford Park Hstate, Chiswick (1870) and
the work of William Morris, See Fig 1.2 and Fig 1.3, S S

Barly cities where inhabitants struggled for sorvival, they were less aware of their environmeat, because of their
sestrictive technology and access to enerzy. Electricity and the intermal combustion engine changed man's
isnpact on his euvironment for ever. In older oities and settloments the framework for compect and efficient
settlements were dictated by fechnology. Access 1o energy, naturel light and ventilstion with cleacly defined

-~ ‘zones of transition between public and private wes coramon knowledge, Not onty livable spaces, but
© environmentally friendly setilaments wers the result of thess basic exvironmental principles.

The reashn-why the design of urban evironments in histr rical settlements were successful conld be seen in the '
way built form related to the environmeat, See Fig 1.4. These pstterns wors born from local climate and site
specifics, growing incremsntal and organizationally « thus continuing adapting to address social and community

. needs, _Thqnatﬁral system can also provide clues as to liow and where a human settlement should take place.

Topography formed the boundacies of settlements, it defines space and divides communities, Rivers on the
other hand, converge space sud unify communities, it offers water trassport, water for industries and human
consumption, Ses Fig 1.5. ' ' '

It the cléséic civilizations of the Aheient Gireeks and Romans, going ons step further than just environment and
 people, ecology and sociclogy. Their cities had also a bearing on the cosmos, on the universe and on its forces
© upon human beings. This could explain the genus loc! of classical croations, classical cities and classical

buildings, in Bgypt, Greeca and Hialy,

 Thers are limitations to nou-renswable resources, Hks land, coal and oil, as well as the costs of infrastructure,

maintenance and eavironmental degradation, and have finally convinced politicians that the present urban form,
present mors than just socio-economic problems. In the words of Peter Calthorpe (1991) *The cutrent social,

environmenta! and psychological pressures can produce a now philosophy of design and planning: replacing

Fl




Fig 1.5 - Rivers, the amﬂé&wiy qureréﬁd the qw It gives t0 the Iandsmpe have dictated many settlement -

through thy ages, Venlce is o case in point - the meandering viver indicate a river not prone fo flooding. the

bend defines a "place® and the permanent waser .ﬂqvply and harbowr activity made r}xe settlement sas:mu. o

{Dewar and Ibrtenbogaardr, 1984)

._\._- .
Lo pugtgeer s, g mg oI fewt, 3l
Lromniration i Ben lmpm ; e

Fig 1.6 The Grea: Vaﬂey, east qfrhe Rod:ic.r « t broad nndﬂa: m!ley with rich Iinm:anc sotls, spread aver
daff;:rg:‘e aquifers, Metarg used the "overlay” merhod of ull :he environmental deta 1o establish development
ogu s, . 3

e bont ruteeatn i il pg../
. L e shaly radger That e nox 4 low : 1 PRLHATH
. _ Reibtvony 3500 405 ) unaitalie g clture vetoe Bt i ety Satne Gultman e Thadt
. S T rew crm Ak ofte’ admvrably tor © o Devieabdylof shittmant. : :

The Vathy Fermits mlmm smop stk

L TN

© thay ﬁmdarﬂmug the budt mvimnment.

W .
|

tarm mrket forces with long-term stabllity, and u!mtely amphfymgtha mnth quxhty o}“\anch e, rather

. "»,:} .

Co

Urban Beolog. as well is priucipm of wstainabiiity could help in developing a mew modsl of holistic
- understanding in urban design, The empimsts is o the environmental factors periaining to the city, but as is
the pase with natarsl communitiss the social realin shoufd also bs fncorporated. In an eﬁqnmpromoteuthm '
ecology from a lmplemmtahon point oF view rconomical concerns skould also be addressed, The ‘total re- B
-, svalugtion of the modamcxty form, msxlm.dy lear with tlmpnhliﬂnng.m 1959 of IheDeath and Life of
 Great American Citler (Van der Ryn, 1991). The oil crisie of the 1970's showed us how expedisive ous city
| form aciugily was. The destruction mqumd to mainixin these ~owitg medhenisms lad to the public outory

against the use of Chioro-Flusrs -Catbos’s (CFC'S) enutonmmtal polium md globd wmng. have
mddenlymdomvmnmmmliwuesapubhc.mm - S L

_ .d;uresult of the mwnsapﬁbhc campa:gn t‘ortﬁaprotectiun ofﬂmamromtand for the thmts that we as
. deva!uped \mrld, posa for onr tulal eavironment, acological factors &by bwnmmg rore and wots important in
~ planning decisions. The wurld’s atmtmn has been drawn towards the verious duiougs that tcontrolled
exploitation of natusal resoum could have, Suddenly everybady was willing to pay more for an “ozone-

fiendly" fridge, bsodegmhble dmrgmtand rec.ycled paper. Eutas the scgument witl shove, the change must
ba mors ﬁm&mum—atmtbemmrpommdmthamymwmhwemupy the fand. Plaing snust start

- with & cleer mderstanding of the virgin liiscape as was cslled for in Design with Nature (McHnrg, w7y,
: Das:gu shuuld inwrpomta euologmal)mwphs in all th[ﬂBlS. Sae Fxg 1.6.

;Jdmg to Michasl Hough (1?89) the resource potentml of material, mcluding wists should be udvacated ~
thus sowerngs i actually not & urban waste product, but up under utilized resourcs of nutrivnts. The same

L appﬁestoi:ﬂgaﬁunwatarmdmldhfehabma. Hacallsforﬂmmmralmaystomiommamin&e!invrbm

anvimnmenm o enable tho recycling and utilization of a regxon s biomass, a8 well as resist in mitigation

 envisonmental problems i urban aress, The mdnsu-lalfteclmulomcal appmsch of resourss. explmtntmn art

wastadwpasalomﬂdnotbeuﬂ’ord&umylongmduemmaenvnonmenmm not s price « we are paying,

A urben framework which muld ascommodats these ecolc,.eal procosses wlnch would msko cities o, viable
- and sustsmublo. s

Ann Winston Spirn (1954) Ini The Granire Garden slse calls for ax rbun form responding three-dimensianally
to the ideus first put forward by McHarg (1971). Trees should not only be plantad for sestlistic reasons (e
Avenues ofo.), but to reduce tisbulence around tall butildings, create a more suited micro-climae, reaycle
ntrients leache from the top soil tayers and reducs the atmospitera’s mnmsiug caibon-dioxids contcnt Trees

 are in the first instance bmloglcal facl:onus. habxtat indicators and vaw ﬁmchunsl mechanisms, -

mnbohc gostures and tready stylea with purposuful forms whxch Honour acology ad hlthl;’( replacmg short:
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South Aﬁ‘nm citios Kava tobmma mors mpomvato current mut needund pmblm Wﬂhmu *designing
with auture and fullomg & hohs&c appretch the pmmg mvmmmml conmms will uitimately ocsur
{eadmgbnmnusmomc,uwﬂasmalm Anﬂmmptwﬂibemndemthspmuuhonmm '
.gmddmu slong - M‘lieh Rt damgn frameworks would develop 'into mumablu cominunitiss - by
acknowledging the sits specific opportunitiss, socuI noads and ecolug’ml pnnc:plas, 28 well as !ahng the long

term ~oats of cmas mtu aceoint,

s 'mmmt:owe’f AS A SOURCE ¥OR tmm'nnsgcn o

By

:"Thenmdd ofmhnmhsycﬂhformmbmdeﬁaumwlﬂ:uhohsﬁcmwafﬂzepmturbmpmhlms o |

Hnsndeasmmbamhmmdsliuwfntmmlmmmtmn,formmmﬁeedomofchom,chmgean:i

growth, He should therefors interprof the sits, Iriran nesds snd activities, culturs, Inatoxy, politicy, econoriic
feesibilitie, and the fanctions of the city, both fom 2 ecologmlmdmal point of view. Utban design must _
~ thersfors act in both & Facilitating capacify, as well as in au intorpretive capacity ~ casbling md 3witnuhng

mamgﬁll oppo:tumty sind chmc.s. but guiding dacimon-ma!unx #paca, form and mtum. '

.Pmﬁm of gmundwutar bﬂﬁﬁa air pollution asd the-obliterstion of senaitive ccosystems sro also issics
aot nlwnya addreasud ‘Ths mxxdern tradition of city ﬂasign has contributed listls h'anvimnméhtal heslth,

sustsinable dﬂvelopmentmd fcologml principles i in Toan-made mv:mnmsnzs Michnel I-Iough (992) describes

urben design s bemgthnrt and scisace dictated” to subauce the quﬂxtynfhthmcntm. the provision of

civilising and euriching placss for people tflive fn. 1fl;ua views serve us the bwaﬁr defimtmn of utbun
daslgn.thltbamwinhavotnbbro-oxamma&. '

Tha pmmplee which guided the shaping of tie eaxth nvar mlhons of years have now globally beea replacad_'
with 2 manifestation of "symbolic capital” (afor David Harvay) The limiting wpproach, =4 & resalt of the -
successful industrialization of the planet, i that of mqna-ﬁmcuonnl utilization of city space, &8 well s the

Jandacaps aod its resourcos. MeHaeg, Spim and Hough {1991) argues that, resourcss are beihg squandered
bauuae of the vy citine ars being d«valopud. sxploited and cropped for mnnmﬁmctional uses with only an
econémw. soncen, and 1o long tarm savironmenital understanding or concern. This atgument slso appliss to

theSouthAfneanappmnehtothammgemmmd maintenxnce of our environments. The landscapes and the -
 settlerients we create mallmghiymmmmmtmm. mnmned by owiers and not thoss who have

daveloped and exploited the reeource in the first instanes. °

In & practical way ecology can provadaa basu for densn 1t could spable & fong term workab!a fmnework for
facilitating the linlmaes betwean soelology. svisges, aechnaloay. oconomy and the environment &8 an apymeh

oy i
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© Fig 1.8 « Mariwnhill Strucisre Plan indivate some qf‘ﬂw am'immmma! concerns
sustaingi:le dcmlopwm Dewar, t&vmbogncrdr mmmz 1.9?1) :

wgm‘nd In strucsaring a

to the design of human settlements. Naturs compmm centuries of svolation in the patterns and

 interrelationships of the satural savironment, *Ths integrity of nature cen guide us, for i broadest, tmest
| serise, nature is thaonlycmﬂ:onlhﬂhnpmvmadaptwaudmmﬁn in the fong run® (David Moxriy,
. 199 1)

'Ihummbunonthuufomulxkdmmmmnfmmwmtmmwmapemnd

o nertsin interventions. It is tha satablishnwnt of an uchan structurs, facilitation Immt;: seltlement withina
: tsyMafﬁmchonalhndmpw which would accomumiodste dressification, urbunasmutm. me nupwoff
' and waste recycling. Itmmwmnmmwmﬂpm«mmgmbmwwfmmm&' '

humaa settlemonts, Ses F:z 1.7

' I ;mgsosm OF URBAN 'ECQLOGY_ o _ | o

141 Whatisa CiF?

Yo

' ﬁcity'r‘sndiguatuatﬂemwt- & placs for peopls to stay « & <ity is & manifesto of hum:n life sad neh:wmnt ' |
 Acity coagist of layers of history, a sequensce of cultucal clues, itis pacn for rit 1l © . .action, it is a fmctional

gymbiosis. It hae got diension, structiure, patiern and maumus for its mhraatunts ss well g its visitors, It} is
a living, growing “thing” dzat shouldba treated 2z suck.

"The pleces of greatest interset in cmas are the places of greatest appomqr for activity. The way i wlnch

. Urban environments ars built can cither promots or retarc formial intecsction and communjcation,” In South

Afcican Cities (Dawm- 1991} & city is defined a2 & guaerstor of opportunity, » gensrator of setivity which is
called urbmty But that also refers to & pltce of complexity, of diversity, of inteusity and of freedony.
According 1o Dawar & Uytenbogasrdt the limiting factor is access, Euy 4cce84 ta the opportunities it 3enerates
shuuld be avulabla to ali paople. See Fig 1.8

"The reason for emiﬂwcu ofﬁ:ﬁm adft!gmeutu’ is the activity, This is yonseatod through nppdmnitymd acc0ss
to activity which makes peopls immigrate to urban settletneats. IF we are going to sccept nature 2 an equnt
pertrier in the system, thmihouldalmbaopgorumtymnm to sasiaz, and nature toen-amt\mh the

 socinl nved foroppoﬂumtymdacuwty Seel'*‘xxw i

The word "balanca® explains the forsasr statements, Dewss & Uyteabogsardt (1991) idsatify the key balances

~ needed for sustsioablo living, The balnce between socioty and the cosmos, the balsucs batween society and



Fg 19 - mmwmhwmgrﬁammm&w Buman aa:myandacm mbungsbe
‘communicerion, Dawar, meogam-dt and Roawdal 1991) _

Ea

LS

| natum,and the Balamoe betweon mmtyimlf-ﬁc mmmufmxamm sotivitios. (Mane

comnios, man-sabice, mirwoe) Bary Gusson (1993) added the paramoters of cotoxtual *fit* aud

 cavironmontsl “harmony”. mmd,mmWMMmamofmamm

ofnuuml wlmralmdtampml mﬁqmmofzpimmhrplm

mmmnmdwmymmmmmmmm;mmm;m' The

Buntec/gathierse obtained enough information from his nawel saviroament (in cluss and cues) to survive
depandmgonnnmalm. h&mbmmmmﬁwmdmmﬂsmwmthambmmwluch
ﬁmﬂmﬁsmdmmhgmdmmmﬁam ‘Ihurafmtolegihhtymhmubdityuadvom& '

- by Kevin Lynch Image of the City. m:mmmwmm*mm* intormstional style and
~ fupckionalistic urban form,

Suaﬁimble nat'ﬂmmts must thersfors achisve & dysamic balance or equilibrium between man's sctivities and

 needs and nature's resouross sud carrying cupacity. Déwar & Uybnbogusrdt {1991) describe it as follows:
"Sﬁmqﬁ:l perﬁ:mﬂng suviroomants are nwemnly complex. They contiin a variety of oveslapping conditions

mnd activities, Thaypmwdntheuppormmwfoa‘ﬁmspanﬁaneousmd\mmpwledwm They sccept

: o;mgﬁmt.'_‘ Rappoport _mmdihntqusmqmmcluny;t;kraorm and at & smallee szale, complexity.

142 Can Urban be Eeclogical?

Eeology in the broadsst seqse of the wond is the scifuce of the relationship betwesn living things, us well a8

'thamtmcuonbenwmhvmgargamsmmdthurphymalmﬂchmmlmmts(aﬁernolmﬂa, 1986).
1tis actually ssarching for the patierns whicl connect thess. Urban scology atienpts to do exactly that - uding
- thiose pitterns which can connoct ths urhis form mt.‘:emvimnmtmd which eonldmmﬁvmgacologmuy. '
sucially and economically, - - :

Lol

Wo can go fusthor and see the city #s & “liviag orgasism”, in the same manner James Lovslock (1987) saw

- Mother Barth. The city, a5 in the cas of the sasth, actually do 4ct in & nsaner resembling a living organism

{after Le Corbusisr), ‘The earth is generating the bio-physical and chemical couditions gecessary for man's

survival, The city is the physical manifostation of how mian bas survived and ﬂcmnshed. It gemerates the

eeonomit and social ucﬁv:tywhwhm to bias beatt the resson filr mman’ 5 success (Ithas oulybeenmca o
havasatﬁdmmtmthutthnpopulthondmﬁmllymm&) o

- Uzbm ecology posss the wonderful uppurtunity for the designer and the design procsss, because of the whole

new set of resirictions focusing on the dmgnor croativity. ‘This, as most restrictions do, focusss on the
functionality of the design and will ultimately also influeace the creativity of the design. Khosla (1986) states:



B

- 2

We can go further and see the city »s & "living organism®, in the saoe manner James Lovelock {1987) saw
Mother Eaxth. ‘The city, as in the dase of the sarth, actuslly do sct in & manner reombling a living organism

' (afier Lo Corbusier). The carth is geasrating the bio-physical and chemsical conditions necessaty for mu's

i

survival. Ihomtywthephymalmfuumnofhowmnwmvadandﬁwﬁam It getsorates the:

mnﬂcu@mhlmntyuﬁchmtombmmamn fnrmn'ssuccm (Ithascnlybeeusmcam
h:vaw:tladmmuﬂthatthe puptdmmdimul!y m::und). '

Utban auolegy poses the wondnrﬁxlappormmty for the designer and to desiga prooses, becausa of the whole
msaofmm&cmgmthedmgwcmhmy This, umoﬁmmmmdo,fomw:mtha

functionality of 1o dosign sod will ultimately also influsace the cxsativity of the dssig. Khosls (1986) states:
» "To meot the concerns of human well-being, the practice ufdmgummtnowalm be ths goal, if incarporating
. abroudauatofmal objectives, including sustainability and the otber critesia at:mpliessuchas oquity, -

: eeologml mhmeemddovompmeut, anlmxla. 1986) '

: Suemubﬂny conld b&ﬂaﬁhed hy Kaug’h- (.1991) as *... this use of enctgy and mateial in x urban area be in
balance with what the region van supply coninuously through natural processes such es photoaynthesi,

‘biological decomposition and the blochemical procasses that support lifo®, “Thus » ustainsble comumunity or
 sattlement requires lmohtsmhabmntxmcnst,effortmd mainteaance, and, at the same time, demands less

of its eavironmental resources {land, s0il, water, ot} to waintain & dynawic othbnum. The susiajnsble
etmtbmmnt MOV towards the balancing of the smount of importad suorgy, the wn‘gy Tocally produced and
tham'symd lostorwaatedmd :ecyoled . o Lo '

;o

 Urban acbrogy therefore addmea not unly the ecological sound wtilization of s envitonment, but slso the

holistic ecnnomml femlblhty ("prics” and "cost") and gocial beuaﬁt of & specific settlement form. Utban
emlogy thus promotes passive soler design whereby thertosl comfort is derived from climats responsive des:gn
(design that mﬂims solar snargy is hmldiug mnstrucuon) rather thry cont!}r fossil fuel dnvm heating options.

A

* Ths words "Susteinable developmeat” wies first populmd in 1972 at the Stockholn UN Cunt‘erenca on the

huntas eavironment, ‘The cansept hes its toots in the natueal rescurce conservetion mvement, Howaver, the

_ pamhgm shifis towasds sustainsble dovelopinsst represents an effort to move beyond. the reactory recponass

of eurly conssrvation movements towsrds developing & holistic, construcum and proscriptive alternative o
growth based ecological, social and economic desvaloproent approaches. Che formation of the Tternational

Union for the Codssrvation of Naturs and Natural Resources, TUCN, in 1948, was tho fisst step towands.
Yecognising the connsction betwenn the processes of economic devalopiaat and mvxronmantnl concerns; and
the dwelopmant of & holistic concept of sustainsble development, Sustainable design should steive to maka _
- devslopment mors sfficisat in tha use of ensrgy and resource matetisl, as mu 85 the re-uss of wasto, rathicr
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 than s‘imply :‘rying to mmsa i'ta_ impact,

TUCN (198 pmpmz hiat the World Comvanon Stfatagy (W.C.5.) shoutd provids 8 global framework for
© the ssesntial integration of conservation and daveiopnwnt effo:ts. ‘l'im aoneept of sustamable davelopmant '
_'thmbyexpmchmmthmmﬂmmafmmwaummoughh i - ¥

- (@Y - ._mmdmgmmethehoaphmﬁommwthmedecommc processes that
P nons:ger Imng resources 4s e;memal to tim.,developmentpfocess

S B _'Hmancnlly adw'saxy mlauuuxh:p; betwoen - slmalnpment, eamation and
R _pmvahoummuaupommﬂymuml!ybmﬁcmone e

(iii) “ C Itmfﬁrmsmnnwralmpmuvetouctasmwmds worhnxasleeepatsmc]mt.

axplom of the bquhm, 50 that tha deveiopmmt ofa new socisl euwronmental _

etbm:sposmhls. o

- Momcultm. "blab' zmiing mergy-mtensm mchmary ancl wasto dnspaaal s out. and compa diverss and
 biologicat stable sattlements are n. Mixed uge, swall site ‘specific. enterprises sind community is important,
" The imbnlunca split of eight hor produear‘ wutkdav and the rest as "consust” should ba 1ntagrated. The
. hommuldalsopmdma ﬁ:od. chup mhranargy and g cleaner envmmtbmsa of Tess waswproduction |

' through recynmg

By ro-sstablishing the notion of ve-ue, the orban designor must, sscording to Calthorpe (1991) *relearo miny
- of fhe traditious and &mp!iﬂmlostmmdammmtecm aud planning.” It is fmperative that issues such as-

maximus solar mm, protection of anv;rommtsl featuros and social pmmples of community and privacy '

- beeonsidsredmdnwlopmgdesxguframaworksfmurbmsetﬂemm

Thie, thuul.tinnwgoalnfmbm ecologyas abtmsforu!bmdesizn cauldbothu followmg' Ihauke city, as
environmenzat, social, economic and spatial resource, will be developed in such & way that it wowld create an

__ integrated, multhfunctionc dimu mamﬁwnework which will not only consume but also produce, and not

only have waste whick have 1o be dl:pmd qf; b pmnfuce usable by-pmdum s:bnula:lng an em*-increasing
divarsity of users and ihus, oppmum:fm

‘E‘hase views wiJ,l boﬂnnmnstmmd by way nfsutchmgﬂunughﬂwbmcclemmta of nature {beu:g watar,

chmnte. so0il, vegotation, wildhfe, &5 well 28 the social, economic and sgncuitmul aspects mthm the utbm
acological ﬁamwork) to 2 alternative spproach which would conteibute to the theory of nrban design.

10
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Theﬁmafmknowhdgewavﬂmblemmdmfamw(mmm lgss)m-ant‘amrha N
mpmﬂfmm.mmomuudsmdmv&onmmpmbhm Togunlomlknowleugs:s G

_mpombmm:ghihepmap&moﬂocﬂpwple, nnaincqammdwithﬂmrmbﬁammmofthe

Tocsl environment and socisl values. ‘Through m;gmt, kuowledge should be extended and pnnc.lples
adapted to bécome & tight kmt, fntetactive ayﬁlwm. : .

Localkuomedze mspomlly xmpomntwhm itcnm mthnmmem qnahtyaudvaluu of e environment,
The interplay of human sspivation and ecological & xgnty is an undarlying thems of susteinab  “evelopment. -
At times mhnolm has provided breakthronshs in sustainable socisl devehpmentwhams i el Also become
environmentsl constraints which maedeucialsugmnonmdhmasuffemg Uthsn. dava!opmmtmustbs

* able to uccommodate changes, oven radical changss, within specific sputial nmts to be ausmmable

murdmg to Formsa (1988), mahunab!a dmtopmt includes four 1my characteristics:
@ Aﬁmw@wmhumwm,
: (u') | :" Aiiptuﬁi}ity mdohmge .iuﬁcolqgi;d &:&ﬁum-sjs@,
R oy i i i o

()  Mosio etability permitting oogoiyly wnd rapid flucteations within componsnt spatial units,

Jost a0 i scosysiecss the interelationship with soil wnd the erosion processos aud wate ax well as the water:
cyels and nitrabs oycle ace importaut, just so aro the specifics under the social systams, the culture, the ethics,

the ethnic groups, language and sommunication, all ars integral parts in 3 systainsble anmonmt.

e
%

Thy
[

15 cxmm. mms_m mmncomaf- S

: Althoughmﬁonofurban wologydmfoped out ofaatmngoonm for the ucban setting, thacentrsi xdeaswere

taken from the ﬁeldnfwology A fewecolagmaiterma w;llbadiaeussoﬁtnshmthwmection

u
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151 Frocess and Frodust.

G

: _The!mdmpmmammofbowmmmmpmm Thefcmnfwater,windandgeolqsicﬂ
.uplxﬁmt?mallpmcmwhchhwefomad ind 4% stll modifying, the landscaps we ssttle on.  Natural |
_phonomenashuuldthmfowbepamivodmmmsofwmmpm ‘I‘.hepmemofe:omo-:,m:cm—- _

‘clismate and the sabssquaat charige of the fandscaps should lave soms jmpact on the decision process which
fomournrbmmvmmants “The dynatuics of the natural forcé. 3t work Will live an iportaat jmpact on o

thoupkeepofurbmlandlmpns. Hmmdwmpmmmmumb a;workmodifymgthelmdsnd_

the landscape,’ ToquotaMmhaeIHough {1984); *I'he naturs ofmbmdcmmumoofimtmngpmpoufn}md -
beueﬁatglahangn with wolomrlpﬁmsa nsxumdispmbla bm._“_ '

_Thu:mpor&nmofpmcmumwedbyboththewologmgwaﬂntheurbmdemgnﬁuonsts It is

lmpattanrtoundetstand and apply soite pationcs when engasmgthese tws dynami¢ ocourrences wits procedural
qualities. This clearly shows the cmiatinu of ecologicgl prigeiples with that ofnccapred pknmng theow

' 1.5._2 ‘Natural Econumy

- Thobaswrmhma mthatcomplmknowladgamdundmtmdmgofﬁamralsysmmandway thatxt
‘functions and maintains itself, could reduce foskucial inputs into davolopment and maintensrics of urban
'anmnmnm By dusigning for the optimal site conditions,. aeleehng tha spproprints vegstation and
implumﬁng m appmpmta mintenance ytoce'dum, the lmdscapa wﬁlba improved at an affordable cost. |

c:uas have baoomo nujor consumers of reeources. If the mowentum of this natson could be remsed ami wasts
cnnldhaunhsedopﬁnﬁllyn resotirces {as is the came in mtura}lmtlml Teonony wouldha in placs (Facobs,
1977} eaid thatﬁmnsadmdunwmfodmmluuchasanargy. garbegn and stormiwater couldbeiucorpornted
into & vseful syster of renswable resourcss with leas aavironmental dqgmdaﬁon and ecotiomic cost when ths
right linkagas are established,

153 Carrying Capacity and Threshold
 Cariying capweity is & term indicating popu_luﬁ_un' limits, ¥n scology tlw carrying capaciiy of the land is

extracted from a ranige of environmental data, :"hq wonther, micro-climate, geology, soils, vegetation
composition (quality and quantity) as woll as wildlife utllising it is carefutly studied to be vuderstocil prior 1o

12
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" Fig 1.10 - The environmantal vigble vity: A performance diagram. {Gosson, 1989}

BASTERIA, PRODURE
- NITROGHN TCE
FLANT GEWTH

Fig 111 « The flow of Nitragen ihrough a natural, selfsustaining cycle. Nitrogen-gas fosms a subsrantial part

of atmaspharic air (80%), but is of no use to higher organism in this stare. Through lightning, rhizobimn and

Jrea living bacteria In soll, nitragen can be fived in nltrate and organic forms. an'ogaugf.r anugmmlal element

G - promating vegetative growth: of plants,  This fucilisate the production of chiorophyll which €aable planis 1o
- phorasynthesise. This process converts energ, of the sun into basic building block of the food chain, :

determining the carrying cipslity. It must be sceepted that.al!; systems kave limits tq._ﬂtilisatibn, sxploitavicn

- ‘and consumption,

 In promulgating the World Conservation Strategy, the idea of cartying capacity was linked to human systess

throngh analogy. The concept of carrying capacity includs husan population as part of the satural process.

The svailability of essential environmental resources becomes a primary limitation of carrying capacity and hes -
beco used to yeovids insight fnto population-food relationships, particularly in developing coustries. The

optimum tarcying capecity involveg the tosintenancs of & seaitered popﬁlutiun allowing a baffer against

disturbancss nd disssters which is potentislly more sustainable in the long term. See Fig 110,

In the wrban milien, it is of parsmount importance to comprebend, evaluats gad respend to the carrying

 capecity, with regard tos (1) total savironment, (if) local setting and (i) available resourcss, to develop the
eritical framowork enabling sustainable development.  The savironmental, sacial and economic intemsts,_gll

‘must be integrated to the mutual bepehit to wsn and his respurces, The rasuit would lesd to @ more 2ost
effective methiod of utilising natursl and finaacial resources. 7Thiz xpproach hss been emphasised by the
Integtated Environmentat Managament procedure and documentation, (Depurtinent of Environmsntal Affuirs,

1992) o

154  Natursl Flow of Energy, Elements and Chemicals

The notion of the flow of ensegy aad circolation of organic mztfer, through controlled mechnnisms in a natural
system or scosystem, ia the basis for “stable” ehvironments (dynamic stability), The circulation of elements
in the natural and alsc a mun-mads snvironment is decisive to form natural geomorphologicst and biological

- strvotures (hebitats, living conditions and food), The principle of the creation of life of all organisms, the bixth

ot the formation thersof, death snd decomposition of ths rerains and also the food chain sre incorporated in
the organic matter, witrogen and hydrological cyoles. Cycles should be contiomous, a3 breaks can cause
imtabll.' ity! . . . : . . .

IF ecosystems are interrupted, boxed in and éonﬁned. a5 is the case in the urban miliey, the robustness and
-~ Runctioning of ecological landscapns are severely affected. Ecosystems require a reasonabls connection to w8

aatural hebitat as csn be explainsd in the following exemple: Nitrogen-gas forms a substantial part of
stospheris ir (80%5), but is of tio-uss to higher organisiy in this stata, Through lightning; chizobtim and free

fiving buoteria in 0il, nitrogen onn be fixed in nitrats and organic forms, Nitrogen is an essential element

promoting vegatative growth of plants, This ficilitate ths roduction of chiorophyll whish snable plsats to

* photosynthesise. This process canverts enstg; of the sun inta basio building block of the food chain, Ses Fig

1.1t -

13



Egllz ﬂrdcrbuildmgsmm&wwdmbgymmkdk al related the le that move
'{.rcale)mimndm rha t.‘limarcmdanvimnmem thay mf;lacdb:. peer mzm!!bm

Evolution _ : }
primitive state advanced state
simplicity complexity
uniformity diversity -
instahility stability
. -+ ({steady state)
fow number of high number of
spevies _ species .
fow number of high number of
symbioses symbioses
- high entropy fow entropy
Retrogressinn € -

A l13 « Choice and Diversizy (McHerg, 29??)

| Clm.tif.tha miost, concerning problems of he urbsn aystem is the uxcmmn mnaumpaou of éhargy rich

materiala. Imnotonlyt&amommusbmdmoiﬁumchlaspmorhmre,xtahodmnotcomplytothe

'mmmhmofsymreplamabmgtbemourcu Enamnehmmdsﬂowmtbymofmﬁdm

disposal, organic refuss dumps, sewuge waler, which are i) scparatéd and contained. Becsuss of the high-
coucentrtions of cartain hezsrdous slemeats; which sccunulate, could lead to polluted sud toxic environments.
mmmofmplmsbmwtofmwmhmkenwmnhmmmﬂtsmhghmmuhwd cost of
nvvmmuuml dmposal

.smdmu(m\’mdarRyn,1991),pomtedoutthatthnnxmmrappmmnofsbuﬂdin becummthe_

consequencs of the faernal organisstion, a5 woll as the materiul struchis of the bmldmg which relatos directly
mmt.eomomxcsm&thaﬁnmmlbmeﬁtwthudmloporw!ham Wheyeas the oldes buildigs with
Lees technology o their dispowsl cetated the people thatmmnmmdthom (mle) ant renpoudm the climsts -

mdmvimnmmtthaywmphcedin. SaeF‘gllz

188 Chnm and })imsi_l:y |

‘ _8peem dwmity in :mtumi eavironments are of the mmoet ampomnco. The nomplexit}r of Habilat ctructure

makes & comaitmity or habitat stable, robust aud thus sisisisable - abla to respumi produstively to chunye in
Tabitat conditions and charactecistics, The mors diverse an environment, the mora steble it becomes. It ie
bacauss of species diversivy that the rainforests tust be swved and protocted - the trt)picml1r:u|:||ﬂ"nnrestmeem:w:l;r
the most complex and divacse ecosystem - having more than !500 ﬂnwmné‘;ﬂgnhng per msqum hlnmh-es

 (Fho Basth Works Group, 1990)

Diwmityauumgmm cioe, mmmﬁmmmmmm aduptability to chinge. Hough (1989)
saidi  "IF health can bo described us the ability to withetand stress, thea diversity can also imply health®,

Tharefore speeies diversity from a biological sense, implies # hisslthy envi:mment. inplies # secure sysiem
and stabls squilibrium. Becsuse of & groatsr vagioty of habitats, it could suskain 2 larger solection of
consuiters/animals which again could improve the stability of the communities, The variety of animal species,
thn plaat communities sad I:abmt age mainumod thruugh ® proma of natueal feeding, maintenancs und
fegeneration. Sea Fig 115 ' : : :

W i

I

. Thnaaimpﬁnﬁplem b&appl'ﬁdihurbamdasign Ths comman eavironw_itaf soltiion foundiuourﬁﬁm:
~ today move towards the monoculturs, simplicity and prodictability. "This fect poses serious suvironments'
-+ hreats 55 it i not based on sound principles, such as whes & broad section of difforant habitats, conditions aud

sctivitios &re incotporated which will inevitably be more mustainable, Vertion! zoning, mited usé the use of

Aifforeot options when implementing design proposals have beon usad with great success to create social

4
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dmmty. mmdymmmra s amph w6 conld undumndwhy&wm anvummntc. EEOnOmic smmgxoa.

 activition siz. fuewnntmorn comp!umtmem:e, mmblu, mmmngmduqloyablauuﬁmmtwheh

ualsumwh&chvalladlpnachmgcmdthmfnmmm

156 Dynamics and Stabllity-

Erglogy should bo scéa as n interactive procees - or Otganisma affecting the ofber wurmounding it
svironmeatal fuctors dictating habitst typos sod changee aew never ruled oot Eoology sefers o s extramely

dynaslc, complex and integrated associstion of & few or & maguituds of organists aod eloments. It is in this.
. dynastic aseociation that we bave fo Jook fur ths stbility « the resson why the eacth Bas survived for 2 100
milhnnyam. Thig diverss mhmﬁonmksﬁammmsubla,mmmbh “f dynmo pmgresswn
.mmrdsmath‘bnum S : : : '

Tho urban saviscnment certainly is dynammie, but dose the stability aad sustainability of oue cities develop from
its complexity? Are our attemnpls, to mlku citiss, econosnies and communizies more stable, dmlopad fmm 3

. dynmm compm basa?

1857 Hortloulture vocsws Ecology

“Ths horticutteal scieows. haa bocome the symbolis rewuants of the scolegical, functional sadscapes which
- existod before cettlemert. Hortioulturel landscagss ire & coatly strugpla to maintain man’s order and control,

a8 apposed o ecology 85 & delionte equilibrium between & somplex interectiea self msintaining systom. Thees
two contrasting Inndscapes, the pedigres end the natiral, the culbural vernscular symbolisss tha inhecent cofliots
of ervirommental values us & product of modarm trbag deéign. Tho first has little connsttion to the dynamics
of natural processss, yst it has high valus in the public mind as sn sxpression of care, assthiotic valus and eivic
spiﬁt The ascond being the nstueal, sypreseats thevitality of mtared but nonetheless fanptioning atiwal and
social v nese af - ork in the city. Itis regudedaa ;dmhetwuhalmdmneadofmhnbﬂiuuon,mdwmad
blight or ke * rbm !andacupa-

| Attitudes towads md pmapﬁons of the environment expressed itt town snd city planaing since the Renaissance -

tave, with some sxcspHons, been more concerned with the Utopian and aesthetic idesls rathar than with the
{functional) naiural process; ss detoeminants of city form.  Michael Hough (1991) said: ... responses to nature
ovex Jia past two conturiss have shifted from the A7 disn view ofpeaceﬁxl o-axistence fo ane that expresies

. thnuuhtmmmwafnm:aaumum Themmtmth:sdimumngmwﬂhmmmmdh

quite appl:cabla to South Aﬁm.
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_ Whmwuvalummahismfyofgreenxndopmmesmmnmmd:tsﬁmcummumdmgn.washnulduot
_ -tumto&:&hamryboohsdwnbmgﬁwwoudwﬁdpmmdsqmmaihd&tmmofthepr&mdusmﬂm
o thonldrev:ewthemal dampnmofwmmdm,ofhommedamdwwmsmswem
L onstgy, mmhut,mimmwmdmdpmdaammsmngh;mdm Thotradihmnfthearusuc
'phﬂmuphgwnmmemcaﬁedwmmd:mmhndsaponfmmmd cmmh?s:de.mmdfromtha
pruduchvlt}*of&mnatunl landscape, mammwymmmmﬁmﬁm.ﬂmwamﬂwdmd
socml mc.flonﬁ)r&m a:rvml ofm. ofurbm man, ofseuled m.

| ”Jumftermmdm tavnluuun, public parics were ﬂwnloped mhm;mm cities ofEumpeand Awerics
out of the romantic movesment, mmawpqafmmmve&ehw:haﬂhedtymmmmd the
pla, prov;dinzspm foreumnnd rahxwon mncmwded anhalﬂly. uutadmvmmnt

| Inumpust-mdmu-ialc:ty,mammmwgmof&amwmdmamm&gwmmdamm

- completely ignored, Parksare now excluswely agoa x recreational aress with no colation io their previous use.

W o e .

1]

I I

_ofmbmagnwlmamdenﬂmammmlmmummmagadby Ommadmdotkm Compare & moden
- mmmwmmmmmeMywbynmm(mmm 1975).

- 'ﬂmugh thaplauningcmmnuonnfmugfor aaapmhonofwmkmdplny,hpmandshm .ng,havabecome e
totally separate and distinct nntivitxas Groster mbﬂity, wealth wnd ability of implementing engintering
) -wc&mlogy totslly chmgad tha scals of the city, . The emumnmnta! effects ara often destauctive on maialy
© streams, soils, vegetation and wildlife. Becaunse thers is no Jong lerm interest or dependenca on the tand for
s liveliliood, his placs of wodk and his Jiving eitvironment, the stificial Ieisuts aivity hias 1o régard for
the long tsioa sustainiability of the space it is decupying or using for ifs activities, As lelsure hae becomo o
priins functis . of whan parks, thaacologmhudpm&ucti\refmcmm of fho land Buve Tegely been forgottea.,
Michaet » mh {1085} states that the esseatial creativity of neture, iy dopandant o the promses that continue
tomodlfymioﬁmdaandamm, hutwﬂlcmth:uotuﬁmcﬂm. : '

1.5.& Sucmsiou and Stability

i _ o :
'Suammmwmmmimpommmammmmmuommm Teke the forest, for
instanes: mry forest goes through an. infincy stage of establishment, x youth stage, whea vour pionsering
speciss reach m&mty. tiadult stage when climax species reach maturity, and finally tha old age, when the
forest starte regonorating because of increased sunlight reaching the forest floor. The whals cycls starts over
with the rebisths, when fast growing pionsering apecies geminats to reinstate the mature lesf canopy.

‘Iﬁmmuﬂnecmmmtam m!ogyw;pmm_o?nﬁm@wm»thwmfdﬂmn

18
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Fli 1.4 - Eoologieal structire in  typleal forsss indicaslng the diffarent layers, tARer Hough, 1991).

o

- R

ptedmrmmsd cyc!a of bisth, mam:-lty, demy md rgb:rth 'I‘hzs aequentul uycle, wheml‘y d;ﬂ'erent stages
foliuwapmdmmed mdmbustcynh, makey melamm Suceession iy dn orderly process

“__thmby ﬂwnrgwsms Te-ack to tha chauge in the fwbitat chmetensttcl whml: is predictable. By its reaction -

to the chunging habuat it modifies the physicat snvironment i wluch tha cummumly Tives, 'I!:is in remm

_ adjwstthe habitst - nukmg it richér - and stabling & whols new rarigs nfspecxeno eatablish andpruhfuais.
A suble ecusyaﬁem mgbmlogmlm is nover stahu :t;salwaysm:mtunfﬂm '

_ 'Ihepnmplasaf succession, taken from t natuml e — couldbmmplummtad i ou citios, reducing
mmdmmmcamourmm Bymtmducmgthecomymngapm,mecologicalcym
- -mllb:mnched and over time, alterthophymmlmvmmenh Thahostﬂeuthenv:mmemwﬂl,ﬂnmgh_

nmnﬂpmwmbamﬂcmmmtoplmgmwmw retsining the soil, mbroducmghumandmpport
so:lnmnism mchimmohﬂizummmmm thamlfemmy, whlehiﬁmwculdfeedthaehm

speeiaa iofoiluw. :

_ Axthapmneu‘plmmgmwmg mo:nsaadsarucwmulatadintheshnda mdthasubéqnmtmmm-ciimm
'whchmnoulygmmmthacondiﬁmmfavmmb!e reducing the nsed for watering, fertilizing and -

oﬁmooatlymmtmnmpmuw 'Ihasoihspmecledﬁ-ommdandmnspzraﬁon, mls, feedmgmd
h\rmzh:ﬁia arua,mdepcmngsaedsform;:lm;mhhnnmfouw '

| 'I’hs fomns wlso agaod mmple ofplnnmommtmity struchury, Forest wmmnmueegrowunddwalap layers -
 of which the so called casopy is the first isyer. The leaf canopy pmvides the shede and subssquent micr-
: climats for forest conditions, high relatwshumdlty. shade-and low Hight conditions - keeping the roots cool and

woist, ~ The dmppmg qf‘ Isaves also mmtrodm nttrisnts into the soil, ) well as humus uﬁer thalr

'decomposmm

- The noder-storiss that follow each contribiutss to the growth habitat sequired to sustain the forest, These layors

add diversity, micro-habitsts and the pm‘mb:hty of symbiotic associatione, Up to nios taysrs can be cotnted
ira nuttham daddtmus forest, md up to 2 groups in tropical rain forests of Brazil. (I-Iough. 1991) See Fig
1. 14.
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. Procédura

e nmge menrporata tﬂna
- treatment 1o reforestaticn -
. firaag, shrithg, small treas
- lesve mown area betwaen
~ planting antt activity

: Qh;mwl
-~ piptaction from casual Jccoss
. w=2piring and fall colo. ¢
.~ gttraction to wila,.e
« mgintenancs of visual quality
- mown tyrf crastes planting

ol

*

= Intorporate viewing areas .
" whara appropriste. -

-~ islands and alds fodenteone

| g LIS « The forest adge as  integrasion of habitas,

14, et
N .-'_ -

i

. k!

. whot gtie moves frofs ona enyimtu thennxt, from ons ecosystemm G the next whers certtin animal and
'bi:dspeciuswmildneuinthnkmtﬁingﬁ,butfeedin!heniudaﬁrndjmmthafomt, and vies verra,

Bdge of the mor is also very mapomnt becanss that is the friction zone of the movisg water and ths stable soil

. of the siver bank, The same analogy van be dravn 10 bumans (ufter Geddes). Settlomeats are made on the
"adgaofthnfamttohavethawwmthaphmformtymdwhw mdfemubehmdihemforfood

a:id hmlding muatesind. Soa fig 1.15

1511 Ecology for Survival  ©

 Prior to industrialisution and modorn technology taxn wes deponcant on natire, snd his inter-action with abire
- &rmmmm&mm,hdamhhmmdmdmgafmmmnlpmmdwm

systam, the gystem of equilibriuwm, fian modsm mas, 'Who 10 10ﬁgarnaedxmlmmbamony with -tha
pmcmofmmhuthudwdopadwaysmdmofo\rmmgamhafomnfmm He can shelter
h:msalhgainstmms,min, wind and cold,  He can wove ¢atth, he can change climats, he cux alter
scosystems, b can WmmmytmﬁumdmmmﬂmwmommwmnmI:onegututa_

| -"-mthnamwfothumﬁrm \ o C _ Wi

' *Man by viewed His physical environat as isotropic 4nd b planaed accordingly, while technology hay

ensbled him to divarce hmsa!fﬁbm the naturel constrints itmposed on hin by the natucsl snvirommuent, The

‘tealisation of technological cuuatmntg has effectively dislocated mun from natugs, We shonld restore balance
“botweon man and his maturat eavironment.”  (FHirris, 1992) -

16  CONCLUSION

A mors dntersetive trtiak eavironment must thermfons be envissged - & plan whers agricultars, natural habitats,
conservation sanctuatios; water, recreationsl and laisucs ar interactively sssocinted with urban lving in *fit",

| “harmony™ and “baledes” (Casson, 163 ‘4. By implonenting thees principles sensitive aress can, at un carly

stags, bazoueds.ssemitiva, swwnt ?'ai:s:'.:{s,mtarsyatem and rechisrge ureas for aquifers are not demaged,
Axabl{@:i" rhiouid B enslted ftﬁm amlmha! sad nther cost intensive davolopmmts, 50 that this soil can be

| “put o feidk: wdpmducﬁmum

.-::.'"'-"'{' '-.\
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The ﬁmcnmﬁ sepnranon in tha modom city of dwellmg. work und recraation should be abolished and a new
 intaructive function division should be lmplomemd 'I'ha other adpect that o ¢ be addressed ix the strong

mrface exwusioncfthmfrinxﬂ Wmm Aguin for sommd piannin,, mmmshouldnot’aﬁmta"'

ot sategory of whan sprawl, Bht 'ppmprim donsities shouid bodmrmmed “The design of the urban fringe
should aleo serioyaly cons:der the imvwel of much ﬂwdopmm& on the urbats cliiamte, egpecially the movement

)
of pollited &ir, and the s:mrm or pocmomg of indugtrial arm which com-* have merious polluted

L _commmﬁons. {Spim, 1986} : SR T .

Eeolngy'nhqws ue that w:thm the carry eapacity of our snvitowment and the diversity it allows, tirough the
eyclical flow of eneigy, we would find a dyasmic sisbility sd % soatrinable system, Urban ecology pushes for
inclusion, holism, snd muv:ty mndmundmz who youare. whn we are and how we fit in harmony, not

1o upeet the balssca of evoution,

.-mﬁvuﬁbruamnofmim;ymppww Tt us struchers and sabodies meanin,  Thase meaniogs
snd steuchires ate roftections ofm’snndarsuudxmofthemmul mmmnmntmdmstanmt smuaonm '

 gonoral: A study of man-made place, tharofore, ought to bive & nateral biss, Ytshould take the rclmonsh:p )
of the natural savironment as jis point nfdaparmre (Norburg Schulez, 1580). \t

" Thia thesisis in essance mmwimmammm; mmmmwm,mmwimmmm |

porspectiva. Urban ecology and urben ecosystems acknowledge the interection of nutural, social st cconommic:

'procus'm wliich makes ﬂ;a urban mvimmahk " totally.diifmﬁ't from the natural or rural agzi‘olﬁtuml one.

' F!mliy.wemuatrgqugmm tlmtdmgninmwolnnom intagrative procuss mdthatmtambmwis the

ultimats goal, The critical queaunr;s therefore bucome the needs of the peopls oy the oxe hand, and the

" | pohnﬁslrmum jnheroat in ths Iandscaps. 'I‘hemcia! wid econormic needs of the people, snd Gie capcity
of the Iand, plecoes the physical, biclogival and amrmmul criteria into a smgla system of mvestngmon.

deimﬂinx P!mmins design, maintensnce and mmgemt.
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‘o upost tl:a balsnep ot‘avniutmﬂ.

-conmmam {Snm: 1986)

The fanctional séparation if the modéen city of dwelling, work and recreation should be abolished and a new
intmctiva function dwmon shou!d ba Mp!eman!ad Tha ather agpect that umt ba addmw! it the strong

~ surface extension ufihue Frmgaaxpanszonm Agmformm&phnumgthmmshouldmtfaumw_

the catspory of’ urban sprawi bnt approprists dumtzes should be defermined, The design of the uchan fringe
should also seriously consider the impact of such dmlnpmmts on tha urban climate, upacmlly the movament
ofpunumdﬁr, md&eamummmmdnﬁofmwmwhmh could heve serious palluted .

i

" Eeology sam us thut within the carry capacity of our eavironment and the diversity it allows, through the

eyclical flow of energy, we would fisid x dynemic stability and « sustainabls systam. Utban ecology pushes for
inclusion, holism, aad mu\ntyn aundmtmdmgwha ynum, who we axe and how we fitmimmouy ot

¥,es 100 ives not'as_- rasi:lt’of:rbiuﬁy happeninigs. Tt kasstructurs and smbodiea mumng‘ Thess mmmgs

tndntmemm reflections of wan's ﬁndmﬁndmgofth&mtmsleuvimnmtmd existentis) situation in

goneral, Asmdyofmmdaplmthmfom onghtmhweana&nihm Itahoul&uketharalataonshp_

- _nf ths nntum! envam:mant ay im point of dapa:mre - (Norburg Schuitz. 1980).

“This thosis i i in vesenice dealing with ﬁm holistic pmdigm, 8 wodel for mulnab:hty, from an envisonmental
perspecnvn Urban ecology and urken seosystems scknowlsdgs thainuncuon of natyeal, social aud economig

h ~ processss which makes the urban envitonsment so thtally different from the natural or yusal agricultural one,

Finally, we must recognize thas design is an evolutionacy integrative process and that sustainability is the

iltimate goal. The oriieal gusstions thorefore becoms the noeds of the peapls on the one hand, and the
 potential yesources inkierent in the landscaps. The socisl and economic nesda of the people, und the capacity

of ths land, places the physical, biological and environments] critetia ml:o 2 single system of m‘teshgataon. '
undorstanding, planning, dea:m mamtmm and fmanagemeat.
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20 WATER AND THE CITY

21 INTRODUCTION | -
Watex has atways been sn important vesource allowing human settispient, city growth and developmeat, Port

cities, cities-on Iakes asd at river crossings have through tho ages proved 10 be mors sustinable cities, Water
in moderate climstic sreas, supports thapmuﬂforfoodpmdm It hag also beon misrs than & resource

_ _pmttmzsuwm} xubmuuhmdnaammsofdafmcu pmv:dmgpnwmdpm"adadxmof

wmmm«ﬁunmdtrmpnrt. Watanlan wmm oonmcﬁuns to recreation, leimurs aud place with sceaic

Comecuonsmuscbemﬂebamnurbmmdmmral pracsesss mmbladnﬁolimcnppromhmprcblm _
-relutedwmm Ifmexmnaeundiuomvnﬂmthecomtofmurbmmmt. the city open space

tnvabeaomaﬁmdmhfﬁﬂormuﬁhhshmgmton!yhy&xologmlhﬂmbuﬂknaﬁmcﬁmﬂm

'forﬂxmarm Themlomalhasforurbmdedmmzm&ttmmmmmcmesshouldbnrwycled _

backintnthasym mmdm&uwmmdmmestml mdmwmmmlspm-oﬂ’s.

| Watkr, isa 'p'.meaous oatoal rencurss sad. for too long take for gr_anusd. South Afiionis 20 msption. The

exorbitant costs spent on the Tugela-Vaal watér scheme aid the Losothio-Highlands scheme proves the point,
Not withstanding the high cost fo pravids water we in South Afiica prohably kave the cheapest drinkable
quality water ist the wosld. The roason for thesa eapital intensive schemes are mainly to supply the demand of
the PWY ares. Ths Cape Peuinsula i is auether example of sxpanding bayond the available water resources,

- The Ckpe vammul Adivinisteation aro sommitted 1o building dams in, amongst othisey, nature veserves,
 submerging ssasitive and procious mystams naver to be gusn :gum, to allow the zumval of vur so called

“socumulaed capial” (after Harvey)

1t hns beis paor plaaing to segregats the race and etbnic groups - to build Kayaleska on the Iargest aquifer in
the South Bastern Caps (Gasson, 1989), 1t is poor planning to ssorifice endemic envirorments becuuss of
segrogstion rules mplamentad by politiciuns and veated intscest/capital. But water hes 2 slgmﬁctnea bamd
ma trmpam&on, econnmze and recreational aspels we ususlly affribute to it.

-Tha’larg’osteomum%ofmt«mﬁmiam mdumﬂsuchaadzomﬂmd"mml works, generating of

u!ecmcity and rha agricultural sector. Substiatint subsidies from central gavernment finve kept water prices lovww -
which rude good quality, aheay water availahls to them sad to the broad puhlic Unfnmmm!y it ig true that

mmadunxthatwmaplswmdaumﬁx!
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" Fig 2.1 - & sectlon rough & naturally funciionlng steam.. (After Shimonds, 1978)
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Plg 2.2 - A diagranmatic description of the hydralogical cycle. (After Haugh, 1591)

[
Y
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- The approack aﬂvbum& by urban ecolegists is the opportunities locked in zha progent urben ;:roblam ¢ wasto

manegement, Effiusat i irrigation, agricultural and leisurs revotirces, if orated and appropriately treated.
Solid sewerage wusts hus potential of alsa fertilizing agricltural land, increasing the orgunic component of the
soil, T short wasto swoducts should be ssen 18 resouccss. Advinced treatment and disposal of efflent may
be accomplished hy returaing witer and its nutrisnts back into the snvironment in such s way that it does niot
dxsturbﬂnmungsysm Ses Fig 2.1.

‘241  Tho Bydeological Cycle us a Basis for Design

"Tha ecological tols of witer a2 contingous systers is not shvays realized. The hydroiog:eal cycla for instanca,

smphasizes the fact that water isenusuatlybemgmplmahed being » senswable xesource, Itis cunnnuomﬁy

' avapnmﬁngfrom!hsncnm.c:rctdntmgovarlznd.mmmlargecloudnndfaliwlhnlan&umormow. :

Pmmfarbelowthosnrﬁca ofthesoﬂmdmmmtothamviamm, lakes snd marshes, At every

- pomtm:tscycla,mofmammmmyhmgmmmdtoﬂmﬂnmphmmwwmmtumm
tho gystem. SeeFu:iZ.Z. ' :

mmmmpma sround the continent as & whole, anil the sunual precipitation of the earth averages out
wadh varies between 675 mim and 1000 man per Anns - very sauch the sams as that of Johanesburg. - Although
the source, being the ocean, is widely dispersed over the earth’s surfacs, the dmmbuﬁanofmnfall varies
enormously, Thero are desert srexs that recedva very little rain (Sﬁmm or ess per ), and then fhe rain-
forests of Aftics and South Ametica up to 10000 min & year, (Busth Works Group, 1990) At sy given time

" an average of 9% mors moistitce is svr arated from ths ocsuns thas that which flows back and falls beck into

tho dceans Yia min. mspmwmummmﬁlﬁngm:hahndmdmm&mnm,dm

- wnd ground weter, (Hough, 1991)

Tha hydrélogical cycls musteins the vogstative cover which pratects drsiniags busiss against esosion and improve
water quality, The plant communities sustaining in a drainags basin is puueuiuﬂy adapted the hydrological
regitue of the specifie ¢cosystem. “Trees with their extensive root aystoms usually protect the edges of rivers
anid streams, 88 well 48 areas with high antual rsinfull, They stabilize the slope, minimizs erosion and reduce
sodiment inputs into streams while malntaining the water quality by extracting largs amounts of ntrients.

21
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 Wiio culttres bave svalved around the titual of watsr, the uss of water, especially washing, Special momeats
i Frgrapcsing and Avchitecturs have bsea celobrated by water. The Roman baths, the aqucducts «s well 25
Ta Ivoman’s fuvmm{nmmthadaacammdma built in 700 BC. Pellicos, 1975) As in nature, water is of -
pmmtmpomwthamwwﬂofcxmmdm Itlstharefom:mpmuntwnotonlymﬂmmﬂthm
pmmbutmbaablewmsdngammualmam

: mmmormmmm“mhmthbyammmMMMMt
fucilisles, Mostof thess surfnces ars non-porous the probles of fash ﬂnodmgwd srosion: becoyne mots critical

- wdmmbhdnmgthundmrms UMnmmknm%ahavaﬂmpe&smdMBIthuthm '
¥ tfing of theis doreaal How. Thit plates stress ou the baks and foor of tha river, constantly kesping the river -
in flux, of silting and sroding. Enginesring systems have beett used to try and roctify the probilem, but they

are ususlly costly and becauss it does not address the cause of the problem it is ouly & mitigatiag fuctor.,,

The sctual supply from whters water ix ploatiful in sivers, Iskes and undergrotisd resarvoirs. to where it is

neededhnsbemxmuwmmmmgpmb!m 'Ihﬂoerimtarmppiymﬂ:emtlunnghatsstom :

dama and reservoirs are now being sa;:plamanmdthmugh himdrads ofhlumetm of pipes from Lesotho sud
-t Tugsla catchments, This cortwinly does not 3ot % b8 & sustsinable situstion,

Tu the Soutts African context, tha pollution ihreat of hmy msisls and otber chemicels are also issnes for
concem.  Strict snforcement of the regulations controlling effluant should be fntroduced. Industrios must be
holdreeponsiblafor themu:wﬁonofwmrnsedbyﬁam - w.niow social culfira of water as & re-usable -
envitonmental résoures must be comtmunicated. - The pollution of High quality water bodies through pollutant

soopags, sutvophication and wasts spills are incroasing the problesy, (After Gasson, 1089)

The saginesring solutions to storm water drainago dssign is not the onfy problum. Flkaning without considering

the natural resourcss required in deuse yrban settlecnants calls for an alternstivs apj.conch. The eetablishimeat

of a functional landscape ftamework to address the re-use of water, both from sewerage and storm water une

off, . : ' o '

Opén space, toa often eads up being just "SLOAR": spacs feR aver after planning, All typss of open space can

3y be funictions), providing recreationsl and ‘sizurs opportusicy, but alio acting ks storm water retention systems,
" (fnthmmwdSouthAfncamlmﬁqmﬂongxmgwhmdmhnsmiumn&ofwmmmd
(S _ - #torm water is collected for industeial an domestic uss.) '
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F!.g 2.3 A localizad sewsrage mmm:ﬁeiligr. Inompoming mlo,glw! pdnc;pk
s The Bishop’.r Lodge, Sama Fe, Mm‘can {I.an-y Spiﬂm 1985)

W amc.m
Ursmts o mtBAST BxoEas
e *‘tamra Teou W

' ﬂg 24 - Waste waer Lreatmant Plants and its uge in treatmant facilltiss, (Afier Thurman, 1983)

22  WASTE WATER AS URBAN RESOURCE

221  Water and waste -

' 1thas been mentioned that all wasts sources must be seon =s usefol resourcee, T same is trus of waste water.
: Dnmstmmyvmu-couldmﬁﬂthﬁformmm.&emﬁtﬂuumdmhumvedorvull '

reak down when axposed to sunlight, while the p! mphammmﬁnnddummaoil. Butu:bnumugooould
be_onmammpm TOROUICS, :

.Thawntetsapimedﬁ'omthesolidutebemgus&&mmgmpummand toproducameataudmﬂk Such

& purification strategy muldprm‘tmpmtmnri:hfoodpmducts. The solids are composted for uss us organic
fertilizer and the sfflusat from tis primary tesatment is used for frrigation. Technology slready exists to purify

| the primary troated water to drinksble quality via flocculation, sedirentation, seration and biological treatment,

followed by maturation and chemical treatment. The majority of land resourtes surrcunding present sowage

" troatment fcilities have been totally under utilized. The prassace of the solid waste (as 4 potential fertilizer)
- and the sbundwace ofuutnﬁad watar {for zmgatwn, weater fouttces atc) should add value to the lend if itis
_ npprmched hoiisucnily. See Fig 2.3

'The pnmn}' Irosiment works ans the smalleet section of the sewerage troatment facility. The solid waste

darived from primary process cen, lﬁrough decomposition and additivea, be transformed into an odourless

~ mulch, axtremaly rich in the hasic nutrients of nitrogen, phosphate, potash sud calcium. It has been mroved

in Psnnsylvania Sta:s that this would be squal to & fertilizar ratio of 1:1:1, ag apposed to & normal, South
African contmercial fartitizar such as 2:3:2, ‘The'yields of com, red clovar and other agricultural products liave
baen iproved by up o 30095. (Hough, 1991) Ses Fig 2

Secondary. treatment could be m:npli'shed by designing & nataral-like system of cascades, oxidation ponds,
with water hyacinthee, and reed beds - all uctivaly, bat bic ogically purifying the effluent. The presence of teed
bieds and other vegeiation cope with the abundance of autrients, eepecially nitrates and phosphates in sewerage

“water, "This arsa could also double up a5 & Mormwater detention zone. Sea Fig 2,

&ﬁmtwoﬂdsﬁmgy would also cail for at !ﬂs:mmmm systems, &5 well a5 two water supply systemas,

wi:ich makes it sxtremely sxpeisive on 2 city scals, But in the developing countries an altarative i o focalize
the ixenteneat fucility, Itcould become a comummity based facility ~ operated and maiateined by the community
- suammnn contmunal sllotmant gurdens, Grey water could be used straight from the bath and zinc onto &

2



lining a bad with & watertight liner.. This is then planted with appropriate plans specles to sxtract and , through

and growsh, improwe the offluent. 4 large drainage layer, with ngricnltmsdmin plpes is chdmd
1o maintain a axrobic soil environment. (Spirn, 1984}

A

.

Q\ o

Flg 2 - The svaporation bed as pmpamd’ by Bemhm 1974, An intense ptaruing container is creatad by.

4 | Fg2.6-An tcoi‘agically sensitive sewerage trecimant facithy. (Baylin, 1973 in Hough, 1991) .

. vogetablu patch Sewmga shouid be collected 10 & basic trsatment fmlity. sutrounded Ly allotment gardens

apnrt fields and pastures.

222 I’mproving :the Water Quality

_’I‘hamostfundmmulmpmuyukmmmpmwmquﬂltyummowmmwwmew

Inyers of water bodies. Tbumbedonethmughmrmmhamso:bysﬁowmgthamtoﬂawovcr
mdam%orml!mrﬁlﬂs Thammmaxygmmoﬂyanm* tthchfetnpmhfewa,butﬂm _
spesit: up decomposition of organjy mstber, Thamblumhghtwpwemdaop&mmthamrfrumg
a!argwm:aofa@muchfe. Sea Rig 2,3, :

Aquntic plants can also mtributa as & filter sy well ay & system of romoving excess nutrients. The use of water

hyacinth, duck wesd and other fresh Wwater invertebrates (containied in & sstiss of oxidation pouds) has beon

highty successful in improving the water quality. This aystem becomes more sustainable bscauss of larger
wa‘te:vlund habimt_ groster variety of animals and organisms. Ses Big 2.4 _ T

‘ mamtion1sﬂmwimponmttamowforthambnommmnttomm 'Ihzsnotonlyanabmﬁm

presuacs of organisms, but aleo xssist in the broeking down of organic material, Studies ofthaUmvemty of
Peungylvanis have proven that atural systems conld bs more effactive i treating sffluent, than our soginesring
and chemical solutions. Soil hnw.ng the components to act s & filter of water, has hoan clomly studied to
develop thampxdmmphhonbed,uystomofmmmmm whu:hevupmm pmlymddrsinapuﬂy

thmugh iaym of gradled sands and solls. Ses F:g 2.5.

 Anottier commonly ussd practios it the Utilisation of sswarags eEfitent to irtigata highly productive crops.

aroat, otclisrd or woodlot agriculture has buen fousid to be very effective absorbing Jasge qumtme-s ot‘ the

_ nuh:mtsmdothar chensicals in the vaiter. Ses Fig 2.8

* By incorpomting solar snergy a3 & *mnim" to spoad up the biclogical sycles, us is pmpoaed-'-iis_ the Solar

Seweraye Treatment Call, is another locafized sltarmative. The incorpotstion of a diverse scosystem of feeders,
fish and water plants, the afflnaut is purified § m 2 tota] natural proces uptitising enargy, resources snd firances,
Sea Fig 2.7. -

223  Urben Design Guidelinss N
®  Looslize sewerage trostment fucilitios to be installed, medandmmmdbythalocal
: commumw aspecially in developing communitiy, '
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2.3 srom\i WATER A5 RESOURCE

. Ulilize the resoures locked mm efflueat by plmg such t‘aczlmes wmnm Ihuopen spm system
- wod by surroundmz it be agricultural and sport facilitiea. ‘Thess acivities could benefit front
_m_gaﬁon witl theated effiusat. ‘The solids could be compossd autd ;mha_.d in allotroet

¢ introduce functionsl ndecupes into opea space systems of developing comrannitios, Which
conld sccommodate mdary biological treatment ofamuent, by serated imaturation ponlis
oxidstion pwdamdreedbads o : :

. hmmmvhmuleﬁucﬁmbmmawtmhmemofmhspprbpﬁm_ |
tochnologthmmimm its poteatial, by using graymw onatawwvgndmmd
yogotables,

231 Stonmmer s Recbm:ge Syatun

In tha buiiding of modern cities, :m;mnmhlu guciacos owor hrgo percentagea of the pmnusly nor° atth.
Natues] drsinage ways 2nd rivers ary channelled, bridged sad dammed. Precicus wetland systems and marshes
sire filled for furthes development. Associsted vezauﬂon eommumliesm romoved and roplmd with nntbinz.
s“ Fig 2085 )

" “The channelling ot oaly denudes tho basiks of aturel vegetstion cover. it lso sfinates %36 crucisl process

of infiltrstion to roplwsh the groundwater sysiorme, This single activn réuults in two major whan pmbloms
Ona js the ssrions srosion of riverhanks {espacialiy in the down vhisii arew), contribubing to siiting up of major

- dars and which would taquire sdditional eapital ﬁ:rmunpmtecﬁon. ‘The preseat system of collecting storm

water a5 closa to the source and piping ir to owr fragils rivers 3 quick a2 posaible, is nota ws:mmblc salution.
This aystem ia capital intsnsive witli large ﬁnmml sl evirarriental costs ievolved.



Fig 2, - Solar mmgc freatment in graenhouss typa fucilisles. (Hough, 199{ }

A

’I‘ha'mhml' il drainags systems dmaloped over millennic - cresting bulance between carving and depositing of

- the streanc-bed. 'When this squilibrium is under stress, enormos prossure ssplmdmthesumundmghn.ﬂ
E mhmhsmddevelopmtswnﬂ:mﬂ:nﬂmdphmdmngmmum Thus,a&eraocmty tiad fitled

mrshes, canalwadthastmmuu&nddsddmomlundugmundsmmww systants « uli at epormous cost -
_ ;t:s:mposslbieformmmtmmdmmgthsmmthemmmtbmofhummMemm

Secondly preiions arcundwsiter resotirces srs baing uver exploited and little replmshm; takes pla.ce Large

'--mmotmmmwbemgmﬁmnsﬂsmehydm'ogimlcyclm Al the water which do find its way into
- the nahiral desiitags iystem is _pnhuted,__hﬂmgﬁs_a organisos critival for natural water purification, In addition

~ flash flooding becomes moré regular because of the Jower surface resistance which results in fest flowing

stormwater eatoring the mderground plped dmnaga Systams ;pomng a thmt at the onﬂets where it ﬁequendy
cauges ﬂouding and damage.

The sonseryation ofrec.harged gromdwﬂmmshoﬂdmorpmd mthelandmplanmng of an ares.
Itmprefr:able: that wildlife sanctaaries, agriculmmlaudpmdingm become tha typs of uses designatedto

thess sensitive aneas, rather thun emergetioy housing developments and industrial sites, Groundwater resoutces
will tiecoms more ad more mpomnt sources of poiabla watet. This confronts b with thres problems: -

© T commrtion o v wiion ofgrﬁt_tadwat& souess,

"
Ty,

@~ The slimination of gromnwates pollution through over utilisstion,

- (i) - ThﬁmMMchms of these gmmdwéter aquifers to ensure their futurs sxistence.

232 Took m'Nam

Tha disposal of lha water potluted through c:ty processes could b mtixated if natural prinelp!es are apphad
The natusal hydrological cycle cannot cope with the type, concantration and volume of ponutadmter produced

" by iodem cities. ‘Mechanisms should be implomented o mitigate the volume and conaenttanon of polluted

storm water nm-offassuemed with our uthan storm water ystoms,

The efficient way (through pipes snd channels) nfﬁmutly disposing of urban storm, and ECWO,AgS Water pot
only results in flush tlooding, erosion uad river pollution, but also higher temperatures in cities, lower relative

 humidity and harsh micro-climates. This affects the whole biophysical component of the environment which

i the vewult of thess engineeting drivent solutions, There must bs suvironments} sensitive solutions to alleviate

 the stresses thess systoms and wasts is placing on the total environment. ‘The ir crsasing quantitiea of pure water

2%




Fig2, ~bproviugwm-qmli aeroth mcwer. This could b da
o et ctening over mﬁb‘h\* ng could b nsbyinda.m-iai mm, mmfm

" being extracted out of nature aud refumed into the natural system contacinated sspecially by the first world

component of our citiss (on average developed population uss 150 £ per person per day - Gasson, 1989) is

- unscoeptabile. The same goes for the stormwater as « rosult of the jmpermeability of thie city floor in geseral,

‘Problen ate beingisbived very short-sightedly, nover conszdmg the larger snvironments! probiems whick are |

caused through these d:sposals_mam mbaneﬁuofwdtdmnedmmdcmcspmmpmi for by

" gaorificing and sccepting sroded stream banks, flash flooding, poor water yuality and the d:sappemmca of
- aquatic life, The: tfadmona.! role of water featusss as “wing an expression of water supply and sccial intersction
of the woll in the market place of mid-evil villages. Aersied stormnwater catchments and deteation ponds eould

be the water foatures of & susisingble city, See F:g 2.9

o Stormwater drainage shontd be dmmdhcummdcloﬂyuﬁthmmumofdrmagcto allowwmr

to bs detained, absorbed, filtarsd, zerated andm:provedinammlway. This allows for a more
mvuonmental-ﬁwndlyappromh to disposing of stormwater, a8 wallasmplmlshngthegmundwmﬂmums

- acrifical resource in & dry eonutry tiks south Afvica. The few shallow dams, few sotistant flowing rivers, 10
: wmtermplamahment of our valer rossuross, axtensive use for irrigation of crop agnculmro, as well as the poor
-siting of our major urban centres makes watsr extremely precious. '

- Onthe Tmmﬂ Highveld, whero 90% cf the precipitation comes dovin in the Form of quick thendststormms,
 the planning of sto¥izater use should always receive serious consideration. Tn America costly artificial
.. wotlands are being conetryctad to counter act the results of ucban sprawl and efficient stormwatsr systems, The
E _mpnﬂanca of sinal] waler reservoirs or detsntion ponds ds an-  envirotmentul barcisr agamst *ha damage ofstorm

water, which remaiiig the mudnmnntal prublem with siormwater, -

These envirommental seasitive practicas could. baoome sffective instriopents to circuiate, tontrol and re-use

' water. Pori msumca, sedimentary silt which settles on tha bottom of water reservoirs contains nittrients washed

out from adjacent $ils, cultivated landsmdurban seftloment areas, Thisresoumcouldbem&wted Auring
the dry season and be ussd for top soil - th;sisbamgdouem&marica. '

Vagotation gmtly mﬂnemas the movement of the Watsr between wth and tho atmiosphere, Forests, grass

plain sind yarches performs vital functions in main‘ining siresm flows, reducing peaks and potentisl flooding,

but sustaining flow tlnough dry périods, Through logginganddestroying of our tua farests, peak o3 maxinmum

- flow may increase by as mich as 20% aud the low ﬂowmutdbereducedbyasmuchasm% Tho raise in

flow isdus to & higher mn—offpeak, whick not only reduces the zoils but also erodes productive land. The
producuon of sediment increases by 17 fold, compared o what it was prior to loggms The ssmie applies for

the spmwl of urban mu. (Hotlsh. 1992)
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' E‘g’s 2, 10 ro 21370 mitfgm the present prabtem iy'!inle izgﬁmnon it our urban areas Waaeﬂmd outside
- Houston way designed 1o enable infiltration in its green space syctem.  The "natural dralnage system” ot
- Woodlands, Texas, mxploits well-drained soils to a&wrb minﬁﬂ, in Wooded swales , which also acwmmodmes
siormwayer, mﬂer Mdzmg, 1971 in bplm, 1984) _ _
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Fig 2 14 - Stonmmcr detention ponds must be bieo:pmad into tha wbauﬁlm‘c to Mgmﬁas}z ﬂoacﬁug
alang the natural water courses, tlucm the ve!oclg: and the level of eﬁdoqu of our prcm: stormwater pip:
Sysean, rHough 199.!)

’ Althoughfomwlimmuxamounts ofwmmm:nmgmwthoft:m(auy one ueecanunlmup_

0 600 sad even 800 litios of watcr por day - - Barth Works Gioup, 1990) thess hugous filled porous soils xot as
¥  sponges and temporary stomgninaddmouto the groundwater, lakss and thoofmn, which alt ﬁ.lnctxonsas
temporary, but naturyl storags basin, Urban arees allows little infiltratipa, resui'ing in high surfice run-off,

_ ldspunclplas of foresis in high rainfal] aress could be implemented a5 & means of curbing tha - 2eent problem

- wash Yooding down stream, In sddition to the chunnslisation sud thus consentration of run-nff; detention
pendm. waarshes and “vieis® could bs ingorporated i the modification of nntunl drainage basins. This would

 reducs fy need for expensive enginesring solutions, 48 well a3 present the apportlmty ofﬁmtionr,lopm spm'

' syptoms and soevic feisure spaces. See Fig's 2.10 to Fig 2.13..

* Aswatsr pafbalatas through the soil it fulfils the purpose of pur’ifyin’g wates before it reaches the underground
sources. Minerals are being sbsorbed by the vegetation cover. The soil also reasts chemically with the water
by oxidfxing poliutants and thus neutralises it. The undergroird water quality, under natural vegetation is also

' xmprovad becauss grass and woodlands sbsorb lacge quantities - especiully nitrates from soils and thus

%Inminaung polltion ofgmumdwater reservoirs, Jtmust be stressed that these natural pﬁenomana onlyi mproves -

groundwatsr polution and does not eliminate it,

233  Managing Peak Fows

The most importunt aspect which nevdg attention in the urhsn dfsimge_sysmn-. s we kaow i, is the principle
of moderating pek flows, The fupact thereof is usually felt much mors severely further downstream in the
yural a.grxculmml areay then it is felt in the chnnnelwed Drbuy: drnmaga systems, It ngulutes the concentration

of ws.tar ran-off, and controls the velocity associated with Soncrete cha:mels and pipes, These traditional
engmeunu. solttion o urban stormwater prablems creates slgmﬁcgnt hydmlogiml problems when seen from

3 holigtic suvitomental pecspuctive. The idea of temporary storage in open spaces: on roofs, in pakag lots

 and on pavemeats, it thus an integeal part of manegisg urban stormwater a5 & rescurce, recharging the

groundwater basins, as well as allowing our existing mmml dramugc systoims, our rivers, streams aml marahies
to cope with the increased nmf-ut'f. See Fig 2.14. '

 Becuusn nf their mologml eompnsmon and tha namm@rncm which mplamshes nquers. recherging thess
basins are of utmost importance. ‘Tha objective is thus to ashieve & xate of water run-off that is squivaleat to
the pre-developmont levels. See Fig 2.15. This will also minimise flood and erosion damsge, as well as

- “contribubs to the consstvation of our precious top soil - in South Aftica ws lose 1 billion tons of topsoil to

érosion every year. (Gasson, 1989) Again woodlands could pliy an important part in developing » natural

- mechanisin for drainage , cotection, in sssociafion with undergrowth, grass, marshes and teed beds. This

28
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* Prohibit clagving of ~=sund

anhance rachargs.

I

X

Adaptations

Ensura ability of sxisting
prirmiry and secondery
draitiags channels o iishdie
staren run-off by defining
dreindge sssements. -
Thege drainagy susaments
will be determined by the 25

- yuar floodplain, howsver, »

minimum vegeatstion
ensamant of undisturbed
forast and urderstory mist
be respactad: 300° for
primary drainage channets
ahd 100° for yacondary
tirainage channels,

- aovat, shrnb undarsmy, or
tress within dralnage -
aagements,

Enhance existing channels :
whate necassary with

barmis and ‘crante’ natural
awalas by intraducing _
ayerad plantings of naﬂva
vagatation,

Provide adequate stotags of | “”m!"‘t 1
‘tun-off ganarated by Daslgn : e
Storm In impoundments or - u\:‘;.:- .

tamrmraw water sturnga

_ ponds.

Use check dams In swales
and on lots to slaw flow
ovar parmasble soils lo

fristall tiiekle tubss in trickla tubs
impaunded araes to pernit °
mn How,

FZgz.JS - A urban smologz‘ca} derigrz strategy for weter rdaave 1o site p!asning can be summarised by tﬁe
Jollowing mupleﬁ:r WMIands, Haumm. WcHa:g. Waﬂacc e a'i 271

1

Inssens the danger ofslltmg. erosive sad polluhpn of our wmr resources: 'fhaa storim water can be mnnageti
and recycled within the urban systsm ' '

7

234 Urban besigu' Guidelin 5

| Prntect nntural drpinage mys. nvers gt{u ihe aasucmted t-tomga areas cudh 4 vieis, marshes

and Wkes. Natural drainage syst&ms ara ofutmme m:poxtancc to sustain a hydrological

' Undorstand tho effect of charges in Tun-off pattems caused by usban developsient - the
reduced ixfilteation increased surface run-off and rsmoval of vegetation cover, '

Opaezpage systems .must form the backhone of utban stormwster drainage systems and

mcnrpo-m adi natural drainage Whys and ﬁnmhlmés to allmvuadisthrhed flow of water. Th_s
sosvic quetity of the water would add ‘o the recreation and Jeisure patential of the systetn; the
miotivations for the development, maintedunce md management o the Grainage system as &

 whole would now have fuactional, economical and eviromnental clout.

" Reduce the channelisation of stormwater, Titroduce deteation ponds, permeable stormwatar

channsls and erosion protection measures, in addition to existing natura] drainage ways,

* fhe opportenity of tetaining a lacge por!idﬁ of the natur! (4and indigencus) vegémtive cover
 sill intaot would also contribute & the mitigation of crosion. The usually impressive and

pesthetically pleasing river bank woodlind would iow be retained ~ the roat systems of these
 tress is zmpmuve o the protection of the flood plam, which was atcs denuded of vegatation
88 3 resuli of serious svil ems:on.

Proinct mm@tmm-smﬁm Compensats for the significant reduction

of watsr infiltration in urban areas by demgmng parks, parhng lots, paving and vpen space

- systems aeeondmgly

-.Consomﬁnn prar':ticm ¢.u now be implied, such as conssrvation of peaductive wildlife

habitats, habitat Linkuge, wmr punﬁcatmn through i mexpermva wetland systers, contour

.p[‘mm oo,
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24  CONCLUSION

S

% o fimited use of undarground stormwater piped systetma. It should only be pipad in extseme

caseq. Embh dmmgs ehannollmg will_:llow mundwammﬁlmunnmd replmiahmen_t.

w

R The implmmatmn of perfmteci puved s’urfwue to allow infiltration and gronnd.: wawr_

~ replenishment is imperative, Ailpuvad orengmecrodmrfweashouldnnnwfor temporary
detention of siormwmr, mdunosurﬁcam—nffspeed clmatnstorwmtu' concentration and
_' mitigato the possablhty of flash ﬂoodmg -

L w 'Ihemsxstencﬁoflmr smenting stosion proﬁecuvammumonalldrsm:bdams, wheresaxl

is sxposed. Muiching, hydro-seeding, the usa of plastable roteiking systems and artificial

.emszon protect:ousymmsnuchas GaoGuta"or Hymcells ahouidbeecmestmdsxd
pmticariualldwempmts. :

. Thzelmpomncenfwﬂterhndmsincontmllmgclmteinthecitynnmmomth&mglected |
Aﬁermmstomﬁﬂwpéudmgeﬁ'actmmluts. otha:paved areas, as well as Yow-lying

curved s:myndopaﬂspam could become & very:mporm:tfoatmblucon‘mllmg the urban

o tempmtun(m spemﬁr; The prom of umpimt:on in combination \with mmpomnon from

theee tumpom'y lmpoundmmﬁs sesult in a mgmﬁcant rednctxon in air tampem:re

a £

' By adopting the spprosch of seeing the resource poteatisl of the city, its land and its process, wa would not only

utilize our resources batter, but also establish a more onwmnmantally friendiy settloment. ‘ﬂus would unablo '

2 urban. settlement pattern conducive o nataral systom contnbuhng to a much richer environment - a more

: snslunabla systam.

The treatment of sewage is 8 case in point. By scknowledging it 48 & resource instead'ofsomuhing that has
% be treated and dispossd of; the full poteatial of this can be realized, The concept of improving soil quality

mdpmhsingurbmngnmﬂnm to assiat the secondary and tertiary treatment of sowage, has beeninvesﬂgated

in the USA end Canada, Uthan woodlands mxgaheil by partially treated sowage water, have shown & growth

_: -ofuphl,ihmmthatuf-hamuolwuodlmd The sams can be said of sgriculture, whers in contained

| mtanmva nllotmnts, w.-y h;gh yialds were poaa:ble by drip xrrigatum with pnmnry treatedd sovs 'erage water.

Y .
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© The enormons advaﬁmgta of = acos}'atam o rscns G approsc is bkl

. 1y _ .
4 Therewnown yme!d. mmonatnry tems. fmmapmwhmhusuﬂlymmatad with
n : aﬁnmeualbmﬂm ' : :

(u) 'Iha@pltalnuﬂaymldbe:@nwdmamthnfﬂmmofdevelopmgwdmsnnsmga
. pressnt day sewage tmtnuntwo\& (Hough, 1991) ' R o

El

: I‘I'hapmc:pta nf:omyararﬂy dntammg wrfws run-nffand m&nt:onponds ars also becoming mmore and more -
¥ .'f.é'_"lmportnntinﬂleprm ofmnnwatar mnagemt. _Thesa paudsmmdeltad from naturs s aoost—effective L

and afﬁcient way of contralhng slaormwmr roneoff. They modify the flows, moderating peak ﬂows and
allowing cautmminﬁltunou for gmundwam roplenishment, The progesy of stormwator managenient tan

'mhancetham&mﬁc‘appaal nfurbandwnhpmm, x4 wel] as mgmgthnmpncbsuftﬁmdwelopmlsm .
© am anwmnmantal way. '

'_'-&sthwpmmmopumiﬁng @accﬂmd adding valnato:taud redm the costufwam supplythe syslem

- a8 & wiole becowmes more sustainable, associated with & saving in vost, These functiosd Jandscapes could be
'aempwmmwmwahmmmmmmmmm.nmnpmpmsysumfmem This
' wﬂiaﬁdtoﬁedwmtynfmspm types,aswallaa the recreational and ezmrapmanﬁal Through the .~

" holistic understanding and carefil modificatinn of existing desinuge basitls, the present pmble:n af bank
erosion, ﬂashﬁmdmgmdthnmocuteddamgsmldheeﬁmimm o




E Compared v |

- Element - Rural Enyirons
Contaminants: T
Condensation nuclei 10 times more
- Particulates o 10 times more
Gaseous admixtures 5-25 times more
.Radiauon S
Total on horizontal surface - (~20% less
Uliraviolet, winter 30% less
Ultraviolet, summer 5% less
Sunshine duration —15% iess
Clondiness: '
Clouds - 5-10% more
- Fog, winter . 100% more
Fog, summer © 30% more
_Predpitaﬁon -
- Amounts 5-15% more -
Days with less than 5mm 10% more
- Snowfall, inner oty . 5-10% less
Snowfall, lee of dty - 30% more
-+ » Thunderstorms 10-15% more
. ’l‘mperzmre .
. Annual mean 0.5-3°C more
Winter minima (average) - 1~2°C more
Summer maxima 1-3°C more
Heating degree days 10% less.
 Relative humidity: .
- Apnual mean . 6% lesa
_ Wmtcr 2% less
- Summer . 8% less
Wind speed; = o .
Annual mean 20-30% less
Extreme gusts 10-20% less
Calm

- 5-20% more

Fig 3.1 - Characteristics of Urban Climates (from Landisberg, 1981 in Spirn, 1984)
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The concept elimats, refecs 16 wmd pry epztanon, temperature, hmduty, sole radxahon, andis one at‘the main

. agents which bus shaped the lmdscape. Humsn settiements, have modified the climate 10 their comfort, _

dsvelopmx several micro-climates to ar.xit our particular needs, witkiu the limits of the local conditions. The

 modern ity has ayl enormous impnct on the climats and thr: environment, Living condmons, aftitudes and fhe
L humcomfortamimpomntmcmtmgspmandmﬂdmgs SaaF:gSI ' '

" be able mdslva between hmen m&m min s b nut.e:stmdﬂ:ulements ga wolt as their interaction,

- Therefors any general waderstanding of natoral snivifonITien; yrows out ofnpnn:eval experiencs ofnature 1s
'8 mutituds of liviny forces.” Nortburg uchnllz, 1980. Climate is 2 wonderful exan-ple of showiny how nature

and its elements, intoract and should tharefore never be dealt with separately, Compars the solar effect of

.. southern rad rorthem slopes of 2 mountsin tange with ragard toits femperature, lninxidity, a5 well as its habitat.
Tn this naoderr, eity, the m:cmhmaﬁc influence bas gone. ﬁutltar than just the local, it has an impact on the
. region. Clbmase contrel and air pollution hiag become 3 _s;..f'mg problem limiting the designing of efficieot, but

eatjoyable ity eavironments, The urban scological sotution calls for solutions at the source ons mgce-urban
scale, - ' ’ o ' 3

| The industries, motor vehicles and the - e pollstion caumng practices all devetoped vested interests in our city
- economy, which makes it very diflicvit to _mddify attituces tovm_ﬂ_s thejr impacts, Therafore a holistic

eavironmentat strategy should b inoorporated in urban setilements, 84 a toeans to witigating the problems

- velating to climate. Disign directives, therefore, inxpixed hy emmgiml principles could provide solutions at
- teduced cost, mid by taking into account the total anvuonmem. the sumnabﬂ:ty of the misro-onvironment

would ba addresmd &5 well,

. W&areas the macro-climute, modified by {andfarm, vegetation, 'watar or other environmental factors, was an

mpurlant inﬂhencmg factor in lout!nz Buman settlements in the past, the technology of the sir conditioner has
complmly eliminated the need to look at climate. Thaabilitytompdxfyth.achmmmake.,thaﬁqworandthe
Arctio just a5 hospitable as anywhere else in the wurld. Praviously, in hot dry climates, the presence of wind
was used, not only for ventilation, but also fur cooling, where & setiss of Sourtyerds were developed in houses
and other public buildmgs which were connecied vin hallways. In thess ballways pais of water were placed,
the theory behind it being that the larger, sumnier courtyards heat up and because hot air rises, it sucks air

through theso courtyards from the caoler, shuded courtyards ‘resulting in a cooling sffect throughout the
: '_bmzamg.

2




M3 Mmﬂmmmdaﬂgu, wm_mdmﬁm‘ (Van dar Ryr,
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Py 3.4 »S‘uu‘hw temperature qusariab associated with urbai mfmmw. muking in hear bu!ldvup in our

 chilas. The Introduction q"nmtcr and vegatation could s:guy‘fwmb* influsnce the wrban climate. (Misss, 1979

in Houg& !991)

e

The pmplanf arban ecology again calls for succsssful climate control ﬂn‘augh smngmd mgmnuon of built
elorents and spaces, a3 well as the uss of Jandform, arientation, water snd plants ax nutural means 6 condition |
and adnpt the micro-climnte to essuire more hospitable exvironments for bunan intersction, Associated with
this should be the use of rtrategically phaced open space systoms to fprove the climatic conditions associated

mththecztyundurbmheat:slmds bntnlsotoknpmemdﬁlmﬂm pollutedurwanahm!m See Fig
3020 . . : :

* Plants and water have always been assosiated witl these city courtyards sud gardsus, 1o provide « basic messure
of sir conditioning and piaces of dolight, “The gardeas of the Alkanibra, doue in the Moorisk style, are prastical
sdaptations to the hot climate of Spain, where evaporation off tiled Surfacts, combined with the dappled shade

- oF planting, cook fhe urcadse, courtyards and futermal spaces of thess palaces. (Jellicos, 1975) Sea Fig 3.3,

32 CLIMATIC INFLUENCES OF URPAN sa:mmmrs

i

'_ : 'Ih-‘m is & distinct differsace batwesn the climats of a city and the climate of the ad,;acm‘ cunnuysid& 'I’Ins cnn_
be attributed to & few specific sspects:

3.2.1 Heat Absdrbﬁon an;l nadiaﬁon' |

. ‘The materials of which the urbun envirdmnent is made, mainly asphalt, conorets and tar, These matetials are

highly absorbant uf heut eniergy which is released during the cocler times of the day and night, This phenomena
causes selatively higher temperatures in the city than in the sdjacent conatryside, Ses Fig 3.4,

Whei the surface tempersture of forests, grass, asphalt and concrets are comps .d (with that of water 23 8

 toference) the following was noted, [t was found that the temperature varistion of vsphalt can be up to 30

-degmes._' grasy batvmn 17 and 20 degrecs, aud for water vnly 3 to 4 degress. (Spim, 1984)

| 3.2-2 Surface Friction

The second sect s retatsd to the physical shaps of the urban environment, Builb-up aress reduce wind speeds

because of ite aseodynamic roughness but causas incrensed lutﬁulanea, fx woll an Iocahsedguatsofwmdaround _

steeat corners and tall buildings, See Fig 3.6.
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- . - gradient

i

= in the city, vertical walis reflaet
- goler tuciation w the fluor and
L Wl of hulldinge, imparvious -
< surfsces in walis and floorg
poeept and store heat lfrnrn :
Lowry, 19871 . - -

\\ /"// :
1K

o

< FgdFe mm#mamwmammdmummwmmmm m
(Lowry, 1967 tn Hough, 1991) - q'

 Wind - B
gradlqnt_ 160

 Wing -
grfdxent__ 100 -

Wi_nd' :

YAl

g Typicai wimi profiles aver built—u‘p area, urban ‘riuga and o) 1 s8R lncreasad
paradynamis raughness of built-up areas sauses rapid dece alion of wind
comparad wilh opan countrysitis. it hes been calculated thaliwind velocily within a
town is haif of what it is over open water, At the tuwn adga it is Teduced bv aihlrd
(from Miess, 1879} o . _ _

Fig 3.6~ Scx#au retention, a5 3 result qf derodynamic roughingss q"b:dk-np areas cnuses rapid dcmlcrmiou
af‘gmmtl air movement, {Miass, 1979 :’n Hough, 1991} »

oW .

' Mmqmmmofwmmmepwmmmm
use of rootor vehicles. mmmeﬁhuofwwlm&om&mmuaddwm&mﬁmdmgy '

mm:mdmthu hsutubaorbmgmamdsmomedmmSwF‘rﬁs

334 Predpiation

| m:hwghhigﬁa;tﬁmpmmmﬁdhdﬁﬁ;m'mnu&ummufdoudfdmﬁm, g

1taaldomdevelopumtom Itwobsewndthatomlouﬁmdmmd&ammndammwmtyaf

mmmﬁymmhhnﬂnmﬁﬂmmedtymmw Thsreaaonﬁ:relouﬂsbmuz fomadconldha '

: -uptﬂnﬁhymaubmdmwufhymmcpuﬁdwmmdadmthtsm Thunparhclesmtasnuclm arourd

',,-As!argammpw:dorcovmd by:mparmmblsmtends indiltration: of water cammot takeplwe. This

/}(/

- which water vapour gondensates which becomes. visibls ss clouds, Tho relativg high temperatiros usually
| j--vaponzathmuloudabefomthamdnv:duﬂpar&dsbmmmohmmapmmm When thess clouds
_scmﬂlypmdm rain, theluv:rolmvahumiditynﬁmmulta thattﬁadmpu mpom!abefom;tmhesshewth. '

» s.z.s _ _R-in—pﬂmd__mmﬂnn__ -
“rosult in largs Volumes of water sccumulition on these surfaces; Whichlsmfmmdtoasstonnwam Well -

| engmemd amtmwaw systems always chaprels the run-off and envores the tsmoval of waler from point
somves, These extremsly sifective stormwater systetss doss 6ot only perpatuate flush flocding, but prahﬂ:ws '

' the :mpomt natml pmcasa of ovaporat.on and: mﬁlmtm to wpplemut the gmundwatar resnum:

Tuis phmommnwmi  Bar been stud:ed h;.r ssvaral ehma:olng{sta 1 the result of the enmplex sffect of & clty’s .

_Aa mnwmrw quzcﬂyumadswuyhyeffecnvesmmwuarsymmmdlmsoﬂ xaaxpnaed. available to
absorh moisture, the proeeas ofmpomhon is rednunch The significancs hereof is that evaporation converls

radiant snergy into Intent emergy, thug cooling the sir. Thess sbove-mentionsd problems relating to heat
cxclmgacantnbuto tothephemmemn:hmsu&nmoniyhumnas the urbaa heat islaad,

.3.2.6 muma\\mat Tofand

pmeemtheanvirmmt. 'Ihapwsaneaofa;ity ﬁmdammhllychansethoclimteofmnmmthubwe

mentioned weys, The urbez keat fslavd can ba described as a mushroom developing over & farge city situated

o a fist pieos of fand, Rrom the first rays of the sun in the morning sirikiay <o buildings and the paved

areaz, quite a large percontage of the et sgorgy is being sbsorbed. Tn tho adjacent countryside, however, the-
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F;g»s 7 and Fig 3.8 - The urban heas island, as & direst mmafmeambuau.,q, in-ciles alsa vesult in
inversion layers devekzpmg anly mnng pemfstm wﬂ:ds or ra:‘n muld divpme it mongh, 198‘6 and .S'pim_

I?&!)

A

AN

| _"_'veﬂmﬁmmmﬁmhghtw mﬂhﬂmmofphmhmmdmmmﬂmﬁmwm

' itﬁzﬂiﬂuﬁ?mdmthawth'uﬂhtrwsbm udimmurgymd ﬁm&amﬁmm«mmf B

mgmﬂmﬁyeoolathanmthemty SeaFigs?

'Asmuomdabwntbnm wmwmmmmmmmmwmmmmsm,

" rdisted 10 warmn the air during ths sooler periods of the 4y end tha'night. As soon s the radistion Frocess

'm,nMﬁuhmmﬁewamnrwomﬁrlqmmommmmmﬂmm_

saprounding the buildings. ‘ihsunotthncminthudjmntwmnde. Bhﬂntmtm, however; the

o “airmlsqmmmyamwmﬁummmmwﬁsmmwmmmmm |
o bmuaeofudnmm SeeFigh -

"-"i'huahovasﬁwtzshkalymmmcihonumnnyremﬁn4m5mwm&mfheadgmm‘

enmhyndn 'rhemblmofpnﬂnﬁm,makamd&hermpmmmmmpbmofmuumnfnmu_
o .ﬁﬁsmﬁmuﬂamﬂymmmmmmhy«wﬂnmiauppm‘a&mmwm
- gtrata. Dmmzﬂibmghtﬂmmmmhyarmcompmwdtoformlfa&ﬁhpm%m&urmm:\xeday

tima the inversion iayer aucpmds becase of the sbunduice of energy anﬂ Pecores lesa mhla. {:-\,

327 ﬂmrmhﬁon'

"I'ha pmblem of the iuvarmun effect of pollutad air and the !mv}' lcad of solxd parhules in sha gasss nomslly
-surroanding the urbix» environment, It ms been proven that thets is about tan Himes mord particls: in city sir
" than is found in the ad}mmt counny&da (Spira, 1984) This reflects gome of the energy radiating out from

_ thomyxlsalf i.e. thalargatamaclms, theconcmhnﬂdiﬂ%mdsufonh In;dd:tmnwih%.thehnt

328 wcmdiﬁmﬁm'rmogy |

M’mmﬁumdﬁc@:wmﬂuﬁ&mﬂmﬂalﬂm&mmsuhxadby!hxsiaywnt‘paﬂutedw known
lsmmwfaionliyer o o : Smmem e w0 )

'I‘echnology has gona .} stap further it modifying ﬁzo city climnte with te mventaon of the modem uir_
 vonditionsr, Fiest invented by Gory in Chnrieston Southwn Carolina fo allsviats the problematic sids sffects

of malnm. this process of compmsmg adr, wluch. onve it decompresses, cools down siguificantly, and

therefore cools the air around it. This process is commonly ueed in refeigsration, and %o iv the miking of
“beer, frod snd cotd dmkm The comgnon sido effects of muchanicat vantilahan ure the following ; '

() Becauso the insides of the billdings rs being cooled dows, the heat exchanger ot to get

~ rid of snergy, u_suallx' on the outsids of the building,

Y
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3.2.9_ ._ Vegmmascﬁin:m_cqml-'_ I\

(u) 'mssumhamcalalrmdmmgsymmsu':ainmafapoorqnautymdcmulmzt'

a:_.-.*:--";"_:\'

thrcuahmmmemmwﬁxuofmﬁu&ntsm poor i oxygea, Thmurmthanagun

. w-mt'uducad m‘n alrum&v polluted city envuonmant, hxch adds to tha pmhlem.

Gy Mmuical sir ctmdiﬁohers al'so umphqsme‘ the preoccupation with i,mm- a cliate and deay,

_mr"yg.thpchmmmleofamnorspme. A:rcundmomgmmscmenouttha o
pwdwsﬂf industrial process, thtsmog the soot, thechmcal poiiuuon, dif e wnd nther -

parhcieaasmamdmth air pollution, Unhaalﬁ:yantdmrcﬁm&amgmmm but go past

'_ mmedummmmmrhmwmmfhe mdoarclimnte

J"f

mnmngstmt ﬁxswnﬂmmahm}dmgsﬁcmmnwmmm butwﬂlsﬁ!lauwamiighttowarm

 the building doring the winter.

In Jarger open pleas, large courtyards aad wids stesets, solar radiation penetrates right to the floor whers it

"‘ha mcmnt nf ‘incorning mdmhm can be cnntm}lad via the sib.ng of bmldmgs as well 1 the oriestation of
' bnﬂdmgs.s&m.wgmmdmspm Vogeﬁhmt&mfomphysmmpomutmlem&ahmcchmm :
- control of sxterior spacs, Vegstation hs for cantimea buen utifized in the modification of the wicro-climates
invebag eettings. Urban planting schemes should be able ta emelforate the air temperaturs, by shielding oo
- controlting solar radition. The leaves and branches intovospt, foffoct, absorb and defuse sunlight and thus
) 'pmﬂdawelmmshudemsumm 'I’hacomtﬁryxnlsotme lraesprotectﬂ:aspaoabelowthemﬁ»m
} mm&uﬂbyromﬁngsumnofﬂmhmmdiam Soai‘:gss ' :

| 'D'eoiaum ﬁu'smmﬁﬂiu Ihemodmboelimatesmdtharegidusmthminoﬂhuﬂhasolsﬁcéby allowing - -
o winter #un fo penstrats and fhus heating beluw the treo. In summer the heat is controlled ad the trees leaves
create shade, - Thmfore deciduous u'easmouldbnpltntadon tha mnthemaidz ofthaatreet to. shade the
 northam windows of these buildings against the ot summer swn, but would penmt solar scoess during our -
 alioet, bus cold Filghveld winters. The sasms principle could bs liplenented on the eastern. side 0f a norih-south

can ba sbsorbed, retained sod accumplated to heat up the eavironment., If this iz aut the climatic effect

. sequired, the design and construction of huildings could be altered or vegetation, partioularly, trees, can bsused
.. verymwmﬁm?wauevia!athupmhm Thecamtyoffmstcnwpymabmrhahrgemtofmlar
 stiorgy has besn ressarched, mdwufoundmbaconmdembla. Short-wavomduhuninacloae&mupyofa

maple tre, for instance, can be rediced by up to 80% in midsvmmer, which calculatea ta 3,5 dagree reductmn '

in the tampemmra balow lbm cmopy. (Hougit 1991).

f
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Biffects of \\rq_l_i-rdimbins vim and the effect nthe;_- plmt# have on the climate inide buildings have slso been
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?’ﬁ} 10 cham alro reduce rbcpmem pmbm q"mbu?anm atound t&eimﬁrqf‘mﬂ bm!dmgs (Sp!m. '

o S . . o ®
Y

- studied by Prof. Dmﬁulm(inSchefﬂw, mwmﬂoﬂm,mdhmbmmamwammmmmw -
" snd efficient moans ofoontmﬂinghmmgclm’i‘aqabmc thmkmgbmngﬂutﬁuspimhng forms an

| ."mmmhwmmmhmmmmnym,mmmmemfmfmwﬁommaa
mmdam:ngmmarmm ’l‘tuaoppoémmaueforzhsmmmoumswhmuugemmtaftha_
mmalgmwadhmm]ﬁhemt&med. ST : '

L

: __'Ihmeﬁ‘mwomaqtﬁwimpmt:fonccomsm'mstmofvahcalsmfamwhichamfoundm
- modern cities, B@oﬁmuy,miumafmmmmasmeﬂwﬂwmkrmgywum During the
mymmths.lmvezmmedigtakndvmgeuﬂhesolarmmmmdmdomgm,permunng'

wtommulatobetmwﬁmplmmdthebaddmg mnmmwmm which in addition to

uansphamnfuzmlum. euolsdm thamtamdspoganswalm ulmmungﬂ:emmaedhutwaffm :

s

o Phntadsurfncmnmonlynbmrbhmalowarthauadmtpavedwr&ushuntﬂsomlsmm Tha

mmuchm is modermted Srough evapotranspivation of the vegsiation. "Thi Iife supporting function of plamts

' cnelsdownthnmmundthmssthn*mmpMﬁmpm&gnfmwtuwm abgorbs Istent hest from the
- envitonmeat and thorifors cools the plant and the sir. A lavgs tros can’transpire up to 430600 litres per day, -

" (Aartis Works Group, 1990). Thupamnuﬂcoohnxoﬁ‘aetwuldhecumpmdmthﬁvawmgemm'
comditionsrs - umgupwzmonwhowfur%m thunminszslk:lmm (Hough, 1991) Ttmust

:hmi:onoﬁedthmhoaemmdxﬁomonlysh:&thahmﬁummdoorstooutdmrs,wmlly not alleviating

" tie roblem,

o Onal&gémcuuldthmﬁmmamughmpwdaywlmtmwmgegeymformdays! Open. "
| spaoes; parkawuodedlotumdvogdablem\mﬁdwmvabmb!hnmbonmnmdemﬂreplaoextwith

| I_oxygen,1t¢onldslsocmlthemﬁmhut:shﬁﬁmdrﬁdmthanw&forexpmwenm'gymwohtdown.
amsadmmmmmﬁhumdamdwdmwnhmemngch«mofmmeuasanevergmen tree would
.'rasuttmaddiuanatanergymda&tohmmmdedhousadumwmwnm)

o

Vag-mﬁon'is oftas used to m!m high wind velacities so oﬁmmww:m urban tlimates, 'The permesblo

_zmturs of tres avenuss and planted hedges produce better yesults in reducing wind speed snd oliminstes
_ _'tnrhulm t!mngidaudxmpmblasumm Iteosts!mmmatallmdsddmtbemcbmmy 23 well

aspunfyingtheaar. seansaw

~ Green, vegeiated corridors m&uuhworbﬁnnmdmmnﬁén of heat within the city macro-clinate zone, and by

doing so, allwiuting the most jtportant problem nasointed with urban hest :slmds through the insulation of
heat, Tt aiso suhstanm.llymdum dust and other pollutants asociated with city air. Sen Fig 3.11. In smttgm
purks mdgroeu areds woro strategically placed in the way ofpremlmrwhﬁa and inmmhoumthnomnl

LY

e
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Fig 3.11 - Vagetatton also Improve the air tewperatare (through evapotranspiration) and the alr quaiy (by
absorling some of the nuriems, SR

i\

' daylright airflows. Thase pen systems had ameliorated sir quality uad reduced wit temapersiure withi the city

boundaries. T Chicago, air flow modelling concluded that 2 fiuger patterr. of green corridors and wedges of -

" open space wonld have a most positive aﬂ-‘ect_'on the ajr quahty

)

3210 Vi D e <

oF hisat retention and urbam hegt islnds,

"The principls of cotstyard develipment should be promoted, not only for reasons of effective

 tand ntifisation, but also for climatical reasons. The creation of small, well-defined and

protectsd courtyards allow for & much more controlted solar and heat axcimge ratio.

The evalustion of and forms, ot anly for its slope resicictions, bu: as & way of channelling.
~cool ir down the valleys into ths city centres. Planting, tepecially forest types, should be -
assaciated with thess sirways to filter and humidify the sir. This would counter act the effect

" “The'use of lendform and windbreaks (preferably conifer typs plants ) in association with the -
. designed nrban fabric and asiral slements such us water hodiss, would not only reduce the

trbulenca of uban winds, but would also improve the air quality and remove heavier
paticles from the it o -

o

" Structured pianting against buildings would alse improve the gir giu_:l_ity on both inside and

autside the building, [t would reducs wind tarbulence and. micro-climats of the surrounding

environment. Glare and heat radiation from the paved surfaces and glazed surfaces, would - -
also be filtsred and dampened, 1t would slso assist in humaniziog the soale of most city

buildings,

 The use of deciduous and evergresn planting would control summer and wintm- climatas

" 'The positiontng of substantial gresn space, fingers, or wedges aguin in the way of'p-:availing
© winds separating polluting industrics and other urban users. The substartial open spaces

wonll not smove the problem in its totality, but would definitely slleviats ths specific offect
of these pollutants. ' . . ' '

" “The study of sus augles and the design of buildings in sucls & way a8 to reduce the harsaful
summ.hutaﬂuwingwlntermtopmaﬁatomwsmupmmdeomtyuds o

38
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32 AR QUALITY
831 - Osggentor Surviel |

| Adr, mﬁoxywinpﬁucalu,kpmmmtofhummmsﬂmm nis:aepmmnmmdm oht
) (omrzy) w}:ichpmbnblymkeswﬁxthamlyhnblub[aphnatmonrsolarsym Bmusawxuopmc:ous- .
madsfﬁcuittummpmhandthenonchalmntﬁmdwn&awhmhthmpmmmumembmgpouuted. Air

" quality audt air pollution is ot tha vesult of ushug settlements per se. 'The defurestation of the Casadinn foree
 for wood and the Brazilian forasts for agricultural land is contributing towasds out preseut atmospheric

G - e R __ | ' Qxygen is & renewable resouros, but our prescit air quatity suggests & carp incresss in the concentration of
N - e T ’ wmmﬂlyfomdmmmuqmm I’muolm{htsweueamadmgtliuarthfmmmvagmnvecwer-
“and ﬁms lxmtmr the an:th‘x abﬂity to susmn the cﬂtml oxym lavel nnumlly fouur.l in our aemosphare.
P . -1);

: .Ferc;r‘alia;;;f.ﬁmis;;on.'s. - T - 'I'he uaheslthy SHVirOnfieatiL oondatxm of London and Glasgow dum:g tho iate 1800"s and o Industnal
. .? | _ f.'-"""" Eﬂt‘h sﬂm':‘ by Pﬂ"ﬁmm‘ o Pemmge " BENEEN Revoluhbn, as woll s the wsmog of LDS Angeles and Pmmm, are the result of poor siting, plunmng and
Source  SourceType €O - SO, TSP " HC NO,  AllEmissiom design of industrial pl@ts. the extensive use of the internal ggmbmm sugine #5 & mode of transpo:t aad the
Tramsportaion ~ Mobile (loe) T 835 . 30 88 407 396 558 non existencs of filtbring and clsaaing weasures, Th+ISCOR plint i ™wtoria is & cass in point - the whole of

Road vehicles slone . - Lins S {75.2) (L3 66 (349) {22.0) (53 0) ~ Frotoria has to carry the cost of ISCORs toxic amissians‘ becauss ana...\JR’s vested i intecsst wb:ch is olagsifiad

_ Fuelcombustion ~  Statonary (point, ares) L1 818 387 = 54 561 - M1 A
- Blectre utifities alone  Stationary (point) — (4 (220)  (0.3)  (G0& (14.6) - .ofnnﬁonal Imptmanca

Ind_qstrial processes Stationary (point). - 80 152 38 /6 A1 148 : '
‘Bolid waste disposal Stationary {paint) 2.6 — 39 246 04 20 o ‘1aehnology hag advmcaﬁ Tar. hayund its linsited acopa in tha 1800 and stilf air pollntmn is beeommg a threat

e i A - SF W04 83 " to health aad human sxistence. ‘The major reason for this situstion, acéoring o the anthors of Susraimb?c -
Comnunities (1991). is the parsistence of pnvatu transport by mesns of the internal combustion eagine ~
- xesponsible for 60% of all urban poiutants® - and the nlimmmonof thapnvata motor vehicls in the ﬁ:ture will
: benaelsyusk Hos Fig 312 '

Flg 3.1 - Sources of Mafor Air Pollitants. (U.S.Environmensal Protection Agency, 1977 In Hough 1991 - mmudmw ofma_hfga_pemleum, motor car sd support indnstries mak it simost inevitable that they

: : - e N - . . . ' ' would likely stay. Large portions of comtries’ economies are built on the motor industry. Even in South

: | - Afsioa the motor industries and the support functions ars imporient employment seotots, The whols world s

B - : sﬁnmmgmdlwhilidwa}opmm (whschn!sopmdmsfmshar&ofthamhmpollu*ion)asthamadto
L I  eonOMC scoess,
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332 Paats to Improve Air Quality

Vugetation ,roduces dxygon as a byproduct of photosynthssis - one :reé. could easily produce encugh oxygen
to atisfy all the requirements of 40 adult people per day. (Bacth Works Group, 1980) On the issuo of
sllsviation of urban pollution problems, plants agsin can plcy an important rols. 1t was found that the leaves

* of u fir tree could absorb in the tegion of 25 kg of suiphur-dicxids por year. (NASA, 1985) Soil organisms

are uﬁ:ﬁlly even. more effective that the plaﬁts themselves to improvs air guslity. They are not only able to

| collsct heavy motals, but also yeducs carbon monaxide lovels, nitrogen oxide Iweis, and in aasoc:atmn with
troos, mntraducing oxygen and mtroson mto the atmosphem

s _m idea of “greon lungs* and theiwhdl'e, ndtiun of open space systems becoming -eﬁ‘ecﬁva,ﬁ-msnot only to
 reintroduce oxygen ink the air by absorbing carbon dioxide, as well as other pollutants from the air. In
addition o this, thesy vegetated open spaces could alse filter hioavier particles like dust, out of the air and

jmprove the level of umidity v the air by reintroducing moisture through the process of transpiration, See
Fig3.13 wd Fig 3,14, | | |

3.3.3  Dissolving our Earth
Acid rain kus becomme & world wide problom - degrading fotat habitats which are sensitive to a change in gH.

In Germany and Canada whole fake systarns have baen steritized dus ta acidified precipitation, run off and sosl.
Large, mature forests are dng, plant cotainities are threatoted and gmundwater eSOuICEs are being

- polluted. South Africa is now also bemg stmck by these phenomeum

- Oug extensive uge of coal in the generation of electrioity has muddenly turped into & possible environmental

disaster. The reason for this Is the fact that the Transvaal Highveld sind Natal Midlands, aceas knowa for its
coal de‘pnmts and large power ganmnon pl.nts, are also extensively used for a wide spectrum ot‘ agricultural
activitisa,

The velatively high sainfull of the Transves! Highveld - above the South Afcican average of 450 oum - is a
complicating factor, The fuct that it is & predomingat sunmer rinfall area sad that precipitation usually is

 nssocinted with short thunderstorms resulting in the rain becorning increasingly seidic. In addition to ths ssason

asd type of precipitation, the selativaly long periods between thundevstorats, partioutarly during the winter
periods results in large quantities of sulphur dioxids accumulating in the atwosphere - concsatvated by the
persit..nca of the Kalahari kigh prossure systam ducing the winter months, (Botha, 1993)
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'I'hakf&bmimsrﬁnm becommgathreatlnthahfaztmppom tbasoil,ﬂmpllnts, the lokes and

"mbodm,mmmmdﬁamm As the yeet of South Africn is arid, and therefore not suited for dry
 imd miculmm, ‘this could reeult in & complets on!}apseofourqmﬁmﬁ pmdnmnwhdummmg
. conssquences i the econowy. 'Ihemswariwntoci‘w mﬂphnmﬁmmmmmmm
. muet be controlled md roduoed, S .

B

334  Urben Design Guidelines

. Reducs the dependsnics o sunt gensrsted electrieity, by developing so called "clonn ensryy
Ty sliornsives® such s passive solar energy xud hydio-slectricity, As ous dvans ats relutively
o Mhmﬁmammmmm,wmmm could bo considoesd.

. Reducatha cnrbnnmomdumimﬁm mﬂtmg&omthp hnmngoffoudﬂwlmt!mmmﬂ
 combhstion engine by using plationm catelysts in the exlsnst sytestis. This would be mads
- possitile through denss, “siised use commitios (8 will be discusind futer), {he develupment
ormmapnbncmmgﬁmm miammmmmuy deiven private trea ort.
. 'mmbmmmgofmdmmwmpmm&mmgmmmmW The
' '"nocmlandmmonmnlcouofpoormﬁngofthmmdustriwmthadumpedm

eom:numtxos '

® . The implemontation of extensive phnﬁng(upmtﬂy treoe) to filterand punfymgtﬁo pullumd
B 3 (San 40 Pmaﬁr&smm m : . _

34  CONCLUSION

" It is therefore imperativa to realise the interreintionship and the links between open apace distribution sud
climatic phecomena gosocated by topogoupliy t0 improve the city savimament sud maks it wors healthy and
Babitablo to poople. This ne-itsraios tha whole notion of tandecape v & funstivnal purt of wrban savirsnments, |
and ot ool a5 sesthetic improvement o borticultural exorciss. Thees individosl Inndscape elomsnts thersfore.
not only save costs and capital ontlay, but also would producs & more belanced snd vavied inoprovement. of city

sliooates, Tt sovst b mwmmmmmmmialbmsmummmmdmhndth&

oamentisl Baturs of thess saviroumeatal slements can oaly reveal othor opporcunitios snd heueﬁtx_r_ewlhﬁgﬁnm :

7 | o : &
o : : :
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“Tiso above elimate related problems sax effectively be allsviated by the preseaca of strategically placed oped

spuces, chutetling cool air fur frons the countzy sids (ste Stustgurdt cass study in Spir, 1984), largs water
bodies {to homidify and cool tus wir) and sffectiva plaating of vegetstive screans and canopiss (to cool and

_ mpinvathemthtynwdluwdmwmdmbulm). MMMWMMMM'
- mmm&wwmﬁrﬁmﬂmmﬂmm ﬁmisnmxurbmsuﬂm

40 PLANTING FOR ENVIRONMENTAL EFFECE |

43  INTRODUCTION

Inn our mode age plants ars takeg for granted, The htﬂidnﬁngor'mtﬁng of & trea, which had been growing
for 50 years is not seen as an savironmentsl tagedy. The important vole of plants in the ecosystems - and sven

wofe 30 in the urban ooosystezs - i vsully over lookeil, In developing an urben design framowork the
 wndarstanding of vé’g_e}rtim atsd s fuunctions goss fir boyoud the aveuues of gresn circles sttown o plans,

Tn recout yeurs plaate in the city ware evalusted on shesit of their horticultural and sestiotio petformence.

Landscapes bave bocows artificial and design wax ¢uly concentrated on form. colour, taxture and then alss
ﬁmeﬁonﬂmofshudc.ming atc, Buturbmaeologycsﬂaformoﬂwpmp&ﬂve. There is a valid

 baaia for ecological approsch to sesthetics and the use of plants for sestheti, functional and ecological ressors,

'Ilng, however, reqyires a shift in paradigei (Ahern sad Pabel, 19»3} Blants ars actyally :mpomnt pro-aetive

_ Mﬁmm‘zmhnmvmmh ’Ilamaeuthaunppulmvaﬂsonlyafucuonafthmﬁnlnupuctonthe

hnﬂmpeaswuknnwlt.
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'H{# 1+ Urban trees contend with great .v:ms-fmma heat, air pollution, iamageby m’ucm and vandals,

_ campam:f in_femfe soil, Uitle air and water and lfmfmf morspace. (Spirn, 1984}

Fg 4.2 ~ Trees as rewsntion mechanisms in ecology. Traas can be seen o3 the pump of nattre, Because of their
extensive root systems, they actually absorb and filters the movement of nitratés and othier minerals through the
soil, as well ns water, pump it upandcvmmlbvmcfufwwﬂsmwbm ﬁmmwﬂhth«addcd

bangfit of increasing the hvmw Contant ofﬂm tap soil.

Bl

42  CITIES AND S'LANTS

421  The kmportance of Vegetation

©“Urban environmegts pressat by no means idesl growth conditions for plasts. The procsss of photosynthesis
 requires an o8motc gas exchange betwsen the green lesves und the uir around jt. Thus plants yeloase oxygen

and absorbs carlm: dioxive. Tut other, of fhe toxic gasses ame also absorbed, The hagh conomtmnon of
poltutantsmurbmawmtoihedetnmentofpm Seerg&I ' :

‘The pollutsats are aot the only stress m,pose& on plan!s by our gities, Compaeted soils, frequent trenching for

services and distusbaises of soils, us well as the pollution of soils, all affect the growth dd development of oot

systems and thetefors alco the plants® growth. Soil contamination with i, salts aad other chemicals also creats
difficuit growing conditicne. Lowering groundwater levels, reduced water penstration, as well as interference
in the transfer of_uir and pases into the anils; udversely affect the growth of urban plan_t eumunities._

One of the major rasirictive factors are that of the exlmm climatic conditions which are moc:ated with uﬂ:an '

 environments. Emmty hotand dty or cold and wmdy periods occur ss a result of il buildings, reflective
.' glass and lsrgs exposurcs of paving, tar and concrsts, wind turbulences, Soils could be waterloggmg afier
rainstorms, but also excessively dry in betwsen, Continuous disturbances of th soil because of construction
" and maintenance - all add to the facters that should be considersd in designing for urbaa plant communities.

422 * Trees as Rebention Mechanisms

Trees con be sear 2z the pump of nature. Because of their extensive toot systems, they acfuuily abgorhy and

filters the mavament of aitrates and: mhnr minarale through the soil, us well as wates, pump itup and eveninaily
reach the soil surface whers it can re-enter with the added b@neﬂt of inorsasing the humus content of the top
woil. Ses Fig 4. 2

As previously sinid toce absorhs erionmous amounts of watse, largs amouats of earbon dioxide and also
sutrients ~ thus retaining valuable resoures, Theso Yesouress are not only stored for its awn vss, but would
boueﬁtthnhabiutwmchdwalopsinthemnnityohw Trees ike people cannot forceﬁ:ﬂybemmnvadfxom
its position, without emliming a symbiosis of orzme and anorganic mntter

Tmplanﬁng-inmtumﬁy occurriuzhushf m_m'woodlund_s. aawenaselmtnm-ewmsorsmu

| “ ravinde, ars benaficial becanse It provents silting and counterscts the excessiva-water avaporation because of

4
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Hg#..? and Rx4.4 chctmn reduce tkum!e qf'unban cnviramncm, craces gmn oasls in a .f\slr af
- Contrete aud umpiam. (SMnouds 19?59} -

No hafglit timit | _
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n .

i So!a.r mqlaat 1Qam, and|

‘« 26 in May and August |
.y | g
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‘Ir .

pollutaats QVASA, 1988)

: mduee& air mcmmmtm lassexposummdmctmnllght Thmmmral examplas sﬁouldbefoﬂowedm the
_ chmm of specms plnﬂt!ﬂg candmun und spasing of trees ih urbsn anvamuments '

4.2,3 | Vegeﬁiion for Sca!eaurl?znporhm '

fi

- Thewaﬂdaﬁgnadpimtmgschmdoesuotonlyaddtomamthaheappedoi‘aspam, buzshouldalsoaddms _
: scnlamdanvn-onmtal:mmlatedto *space making". ’ihemleofatresarmavqmeoftrmmmu a
-'mtﬂdtﬂredmothﬂm the proportions of 2 atmtormnthanspm Ithaauwouderﬁnlpmpomonad'

mlaﬂonsh:pmthnelmw.wmchmcombmauon.daﬁnu the ground plain, the vertical scale and the overhead

- plain- . capturing space whetever awpum\xomd {Simmauda. 1978). Thadmilofthaleam. twigs, bmchas '
'mmmm&mmtmdd;wm?mﬁwm WWMofthamﬁmdwelemmw
'mmwdthamdividmhtymdthawhomm of & feso, Theapprowhtoplautmgshmﬂdnevcrjustbetha _

drawing of equal mmmcimlwmamdmgn&ammrkdmmgnrm & site davelnpmbntpfm it

~ should not be driven unly from a4 sesthetic (symmeuy, colaur and balmce} pomt of view, See F‘g 4.3 and Fig
. A B .

423 Air-Qua!itm:dWonf

Mostmbm aveas suffer of air poll.:hunandltin ofrhu utnmtmpomm mm:pmvemr quality in order to
grow vegetable crupswithaut possibla qnntammnhonby toxms in the aix, or to suffer loss of carved murble and :
sandstone stractures, due to scid rién. Some of these substances in ﬂm air prohibit productive growth and yield .

_ ﬁnmcmpsgmmthmprmce Luchlymphnﬁmnotusenmﬁvemthmpaﬂnmmmdnuplnnts

eonm'butm air of a batter thqr. )

mmummmmnmmmmmﬁdemammmmpmam by internal combustion

- enginse), fead {from the petrol ws use), ezoms (rafrigedation plants), nitrogen snd sulphids oxides (from vehicles

and industry), ﬂmndaa hydrogen sulpluda Tho internal combistion engine is responsible for §0% of all thess
B

The basio soutribution of vegetation is te mantainieg of tha carbon dioxide balance in our atmosphers. Al

_ -phntsneedtnnhaorbwbondimdafromthumsphm,mbamdinthuphmsynthes:spmccssmmfom _
-_‘mmhght enctgy 0 orgunic substarwe, The byprodust is the releasing of oxygen into the air during active
photosynthesis » _nlaxgctreo produoes snough oxyg;mperdaytoreplanish the oxygen used by forty people and .

wibas treos are known to speed up the provess by 15 times. (Harth Works Group, 1990 and Spien, 1984)

| ‘Plagts trenspire moisturs and reloasy axygen into the sir. Th osmiotic process of gus exchatige also sbsorb other

4
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 gases such as suiphur dioxide, carbon monoxids, wittogen oxide aud sven fivorides - all cousidered to be -

poliutaits fn gur citios, {Spirn, 1984y it is claimed that plants could contribnte sigmﬁcmﬁy o impmva sir
quﬁlity by abnorbm; some of the toxic suhmncea in the m, wlnle mnmuomly ralemng akygen into the air.

~ " The specifics of air improvement by placts bis been studied in detsit a8 & reeult in the Ysick building”

_ "'Swl: buﬂdmgs e teported to literally recycle foul sir wluch umnm!ly Ted wdwmmass, headuches, itchy
- eyas, skin rashes - aﬁmlﬂhngmpamworkerperfamc&. Tmmjormwmfaﬂha‘mmnawd air.
'hssbeenmggasted nemm;ofom&mﬁrmammthmmWsysumaﬂmdypoﬂwd =

(the air intekes usually are i the. pmhngbasment, or from apolluted street). Secondly, and apparently more

- likely the zo called nﬂ’gnsmg ‘of the minterisle used for moder intsriors are being blamed. 1t has bean

established veyond a1l donbt that natneally ventilated buildmg are less likely to suffar "sick tudiding" ayndran Lo

| (NASA Report 1989) T

.. 'C9 . B : - . . i n . . . - . . . .
“The most wommon pnllutanta afe banzine 'ftdchlmahylm and formaldeliyds, (oo graphy showing results of

_ HASA rogearch) ‘Thesy Wpoummne fmm substinces wdextgmvuly in & building, finishing and reneing
office environments. Benzine escapas from gasoling, inks, oils, paints, plastics and rubher all evutyday -

| - soitsrials Bmmahufbrlangbmhimwmmmhwshn.ﬂyosmdithznhemmdmmdﬂmhmue -

“also coutd eonm‘bum to Teucnomia and chromosomal shernitions, Bvidesocs jRlso exists which indicate benzine
to be mutagenic b0 bactsrial cell cultures, Hutasns, ufter being exposed to relative aawlavels thereof, complain
of hudachus, loss of appeute. drowsiness and event anasmia. and bone IUTrOW d:sease

'I‘nch!omathylenmsa wmmmml productwuhumdevmeqr ofm&ustmluses Itmcommnnlyu&.d mdry
cleaging provesses, printing mks, paisty; Iscquers; wnaishes and adbesives. It is considered a potent livar
carcinogen by the Naho_nal Canoer Yastituts, ‘Research has proven that thess potesitially dangerons vapours are
being absorbed, st varying success ratee, by indoor plants. This is alse possible of other toxic substances fourd

_ intheain StudiaamNewYorkC:tycondudﬁthumdphurd:mdalmhmm%IowarmatralPaxktbm_

immediataly ad,]mt to it

_ The filtaring quality of trass, Bereens and hisdges 18 also important to awe. e ly mducu.wmd velocity

and turbulence which sllows la:garpmacles to seitle down, butalso captice dust sud othsr substances « whick
wotﬂdbow&eddownbymmorm Thoaﬁemvmmssofthaﬁlmghypta.mgisrehwdtothnype

- _'ofplanmsednndmpmmiuwmhmsphmm

This impravement of nir quality emphasies ths impomnca of appronhmg the doa:xn of the environment
holistically, ‘Thess pollutants can resch toxic levals when it mﬁ&rfem with normal mspinunnmd raspimhon '
pmwsa. Therefors spmm adnpuhle the condiﬁona should be sslected dapendmg on the level of pnlluuon
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43 THE NATURAL ALTERNATIVE

-and ‘micro-clitoatic mudution premlmg ‘The b:ummesn Processes ntceLsary for plants to live bave: quatities
L which not only pmvxde oxygen; bist acmﬂy absorb pollotants and filtee the air, A well eons:darad planﬂng
achm ins urban mvxmnmants would not nnly assist in improving the mtheucs md mm—chmm, but could
-provxdc "clean® sir. -

433 Ii:tmduétlnﬁ-

~ Native plmt oomnumihas developmg in the nooks aud cmnmns, tli& vacant Iots and on the edgae of

davelopmmwahowadaﬁnita msiﬁmmdwgommadapungw&wurbmcmdmnns. {he uchan deslguor
ahuuldlonkforthelinhbetwwuthemmrﬂmdﬂ:aurbmprommdevﬂopmgamtegy farastablishmg

* sustainable plant communitiss, The gabtrl urbug plant commugity is adepied 1o city condifions without any
 assistance or mainfenance by mar, Thees plattts, mu;emonaturglfomt, regensrates itsalf, dm_lopmg theough
 certuint growth stages towards a *maturity™. Ths. fundamentally altersd environment gives birth to origina!

ecosystemsy which floucish in the abssnca of meititensnce.  Again & systom of pmneanug plouts daveloping an
ﬁumdmvmmtmrmogmumofchmmasmbew '

"The other important factor is spacias diversity. Inlhmnnmﬂlised areas u divercs srrangement of sp.cios, both

‘woody und grassy specimens can be found, In the city of Venice with no soft open spaces, over 147 vasctuar

plants linve heen recordad growmg wild and whont any umdmee (Spnm. 1984)

The traditionat ides of w;h tree, s.hmh sad ﬂum  being w symbol of m’s ingenuity ressmbling an artifact
of the humanised landacapo that st os changed. Planting and plant communities should bs govemed, moulded
. aod shaped by the environment in which they have to suevive, We cant sdtira them for theix form, flowers,

Jeaves unusuat character and waique repetition, but the interdependency of the community aul the parts relsied
too & totel whole mmist siever be underestimated. Our green, gumicured lawns with perfict tres apacirens m
thew, maintained through machinas, fortilizors, herbivides, pesticides and manpower sre becotting wore and
mors of & huvdﬁn to the oxty. {Hmlzh, 1991, Spirn 1984 and others) See Figs 4.5 snd 4,6,

- The mponsiblé nrban designas will try to d_eva!op u'n appi-aach, usinsnamnl pm in dave’loping_néw sels .
of siandards for order, tidiness and common beslth valuss for urbwn plants, Divesss communities of plants
 which flourish in profusion in our shandoned lots nwst ha carefully checked for clues in developing this niw
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. process, mdemmumcvdmmdundmdmgofom ahouldbere—exumadand the public' '
 aducated in understanding the broad principles of 'sustainabla urban savironmeat. .

432 'Enﬁmmmmw@mdw' -

' -_mumhmofplmmspmﬁmuom and the uchw:al mmnmmmu fortheuopunts can be traced in ous

construction confracts and completed projects.  For any new praject, idesl growing mndmona paust be
eetablished. for roots, :mspecﬁva of the existing soil vomditions. Topsoil must be mported soil fertility

.hﬁpmved.compoutnddedﬂdfmﬁlisedmﬂlow‘idm srowing conditions  for the proposed lawais,

grovadeovers, flowsring shubbers mdspmmm Imgaﬁnnmdstubcmﬂadtommmzu!umd

_ ‘éymamaucwumng 39 nuti par week. (avmgcmmﬁnpmpmuonmmmded bythe‘rurflmgauon

Tustituts) o S

‘The interrlationship between the economic seass and esvironmental or ecological senss is clear, The lngh'

maintenancs coety of our urban ;:Iant populstion is pricing itself out of the markot, The urban designer must
loy down a fundamental. desigied framwwork saabling sustainsble and low saintenunce plant communities which

bive to be prodaetive in :mprov:ng the urban esivironment md could siso as shmm lator, become productwa

in gmauug inmm

We nre thus mmad wit&_ the scintific interest in plants a8 a phonomeion, as well as their place in the
econorny of nature. ‘The urbao design vaives of the past aro adrift, dersiled by artistic conventions and a lack
of firo foundation and process and fxnction wh:ch you will ﬁnd in the principles of ecvlogy. (After Hough,
Spmt sd othm)

Again thaimwdf w:mdmy}s important, The cusreat pmtibuﬁnnnt somply to Mother Naturs's rule
ufmurgymmustequalmgynut. It is the bazis on which tie ossth us & whole functions, it is tha basis on
whichthamovmmnfplmoumdmmﬂmmmdmmgmdedthmughm Theaesnmnpmuptm
Mowmmmmmtmmhwmxmmowmhnmmm "Thie will most probably .

| SAEUCH & JWOLO pmductm and econotric beneﬂeial investment, giving highe valuaa and & batter refug to our

wcban savironment 88 & hole.

433 Greens, Lawns aird Open Spaces

"The preasurs on green spaces will ouly increass in the years to come. Plants will be threataned fore and more

by extinction ang the sarth by denuding tecausa of ths high preasures on land for settling, Tand for recreation,
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Fig 4.7 - Ganwral reforestasion practioes used i creating urban forests. (Hough 1991)

lanid for production aod the rateri .'ids needed to enabls the above. o

 The groen oarpet previously requiring standatdised spscifications of topsoil, fectilizer, herbicides, watering,

cutting lisights, pesticides und.its yeurly scarifying, can row become a productive savironment by allowing
sheep, for instance, to graza it - not oufy do the shep maintain & reasonable maintensnce level of the lwned

arces, but their droppings provide autrisuts and a new educational fcility is added. This also sasbles the
ﬁnﬂowner.l:o:tmbhnmpﬂvm mnﬁmlymdmohummtmmm,byaddmgmmhermm of

' return, by way ofbuyingmdmﬂmgofm : - e

A# an alterative i the above, ihehwnmﬁotherplanunss, wﬂdbsmngedmdmmmedmsuchaway
thu:tpmwdunmgeofh:medwmmnispam Amnmctmdlmwhm it is needad, yougher,
mremggedvamoninlmnsedm mdnahmlmdam. Mdallfmmwnnfﬁmdwmmaym
which would mbla a:usumnbla whola.

4.34 Goingwithﬁnm

‘Thamidanul!hndscapavﬁndao beaffecwdlhrough ﬁusprceessofdmgnbnaed on cartain fundzmental,
 scological aud socia! abjectives, Movemans and tecreation ste uﬁporbmt activitios, thorefore a tough, highly
vaxied Jandscape should be proposad, which will not only ahmulahapluy. but xwthstnnd the pressnres of play

and the mmnmsnml restrictions ofhigh denaty Tiving.

The Dutch fave dwaloped quits far in their application of thess principles, Diversity snd long term
.mamwmca programns will not only lightsn the burden of waintouanes costs, but also allow netural

reclumation and more sustainablo euviromments in the loag un. To give an indication, the maintsnancs of lawn
i twico a8 expensive as uatusalissd muduws_,andés times s vostly asa_natmhse& waodland, Tt is slso 8
titnes more expensive than groundcovers, Comparo the raport of the Packs Dispartenent of Rotterdam (Houghy,

1980). The complexity and robustness of the residentis) woodland Lindscape can accommodats tho prossures

‘whicl pmdm tha need for oonvouﬁonnl design Iayouts, with !heir'_high mimtenance costs. Sea Fig 4.7

The result of the implamuuon of these pnndplea oAt b s in the William Cu:us Boological Park in

London whers a whols range of manageabls units wors eetablished, inchuding plmhadwm&lwdaufmvew '

Ny _mdskmbs, mcaapersagnmstmlnwﬂla. fresh wampondsthatsuppmmbmargod andotheraqmtic plants,
' aswallasmgpmﬁngadaoﬁngmmwmwhrmnlmmdmhmumuuaeentralmdowvmh
. dlﬁ‘emtmufmtamedleva_ls. This not only makes for sustsinable ecusysteu to davelop linked to the

diversity of conditions, but it also allows for & much richer educatipnal sy recreational experience. Field sad
Stady centres, bird watching, fishing and offtar grmes could ba yromoted, The cutdoor Isboratory and other
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~ ~Rallway lands
- Aflotments
~ Wildiife ~orridors

Ea‘l.s B'dgc ptwﬁng critkiia, Ltfiug di,ﬂ“aw plamm.g mgfw, vegatation maz‘menanm and with the
 intredaction of design elements andbo“oma&!onhm:m becomes momxey‘rdiamandmorcqud
whoefional mﬁmc&. rIIough 991) ' - _

et

N

.
1,

i

teachmgswouldnowbopossma.mdthmmumbennneed wwmtﬁwmwﬁdummmdmdmdhow
_and why Mothsr Natura doas {v{hu Sha daas . R

()

_'Iheltstpomtthatmadswhemowed mmepruduaiwudoofmmmdmmmmmmwm_
_ urbanlandmpes urben forests and urban parks vot only provide walks, naturs trails, cross country eycling,

exercise, ﬁmmmhmdamyofﬁmhmwmm.hmﬂwmmmmmw food and
h&ummmﬁrom.buﬂdmgmwidmdammmmmforadwdopmgmny Saaﬁ‘g
48 o -

44 URBANDESIGN vammms

. Plantinz yerecns should establish perpeudiwlu o the provailing winds, ’i'i:a type of
vesouﬁon, function, foressen intenance nnd Tevst of pollution must b taken i into ucuount,

- Dansa harri& type planting mightha effectiva in screemug Wiﬁds but reault in mi;ploﬁsant .
'  wrbilence bekind the barrier. ‘Thia typs of planting should aiways be accompamad by looser,
more pormbla plants

. Pollution generators shou!d be mc:taled by sworal Iaym of plmz Ypos 1o mximize the
'absnrhuon sffect, as well a5 to enstre maxinmm mmtmducuun of oxygau and filtering of
haavy paruc.lm -

. -Donaa planting is usually more ai’feativa than disparsed nlantmgs. 'I‘hua troe avenuna.'
' heavmly plmted courtyarda and md verges are pm&uhm

© ' 'ihe staggering af._plm in hedges and m s peoforsble ta e~w plansi g,

- D1 not p!int food producing plants near or adjacent tr. Yo uy r_oaas'. polluting industriss or
wasts treatiosnt plants, ag the heclth risk overshadows the advamags of producing food.

@ Uss & mix of overgeeen and deciduous planting specifically placed to sddsess e mictos
climatical conceras. of the space after it had beon asscased.
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Use indigenovs plast vasterial should be exaphasised snd prometed, Thiswill notonly support

the local food_chnin. bt these pl_mas are mors osliat uider South Afiioan couditions

e
1]

. Reduce tham oflugh mmnauce planting so!unm- !:rga trees in small spaces, tall irees

uader talephmhnes and: lawnu if not reqmred

. Liﬁﬁt&ouxc&ﬁveﬁsanfmmmmthmmﬁmm ire usuallyﬁotsuatainaﬁlaih '

thslnugnmmdcnnldbeahmmmdby amglnpm(mfetmthahumhmmntm whtich
umlywxpednutaﬂthndmmuwoddvado)

' Intmduca pmducﬁva-lmdacapas,_ instead ofj_ust .op‘an spar.'a for ths sake nt‘dpsﬁ space.

i _ Thatnrhwdamdmvolwmspmnaﬁomﬁmﬁmlhudmufnnmmandnutbnbnmd B
bym&ehcmﬂhmcﬂwéﬁmoﬂhe tradmomlapprouch. ' '

' ‘Tho integration of natursl objctives will stsure for & mors systainsble nadeclying Fraowork

for design and mthntic_valm in vrban plaﬂtdasign._.' _

Plasts should be an sdded multi-fimetxoualand euologiea! d:scxplma o ths mmamm ofthe
utban whols,

An opan space struchure, founded on sound anvironmental principles, should b planned and

designed in such & way that it scts as service comdars connecting empty lots, watscironts,

 river edgss, ridges and other open aveas to sach other, making connec:ions betweon different
habitats ad ecosystenss to allow for more diverse intertinked and ot1 sdted ecosystems,

Landscaped neighbourhoods should bs densified to reduce the hoructltaral lnadscapes whick
*require vonstatit maintenance. 'The open spaces which would dove.p from ihis approach
-shnﬁldbmmmommmmundmbaablemﬁmﬁonuamaﬁw, which will reduce

. mntanm eosts, andptodm mors functional landscnges. ' '

Urban dmgn ﬁamworh should mclu:lo the allocation of funehonal Iltdmpes in addition

: tathemomennvmhonﬂ

The mote productive uss of the atable lad in knd mund our cities shn.lldbepmmoted o
part of th urbanduigner’s facilitation procoss o
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. Aﬂotmentgatdmmdurbmagnmdm,asmmforjobmtionmdoommumtyfocus |
cauldbamotporatedmmbaudes:gn fmmvoric prapo;ﬂs ' '

45 SOIL PROTECTION AND IMPROVEMENT

451 Erom:t l’ratgéﬁon

_ Thapmheumofmwpmnasammampmmt. Exwtmngeuuonwvorandthamm&ucuanot‘ :

. suitable plant species is ons ~. tke moast sppropriats techiiques to protict the soil, ‘The root systamms of a wide

_ Variety qfwiw_mmmhﬂymﬁmwmbmmmmmmmﬁng it from ecosion.

‘Modern tacmlo‘gy' could also puy an nnpomt role in fnitis] stabilisation of distasbed soil, "Send Gloe” was

.uaeddunngOpmnnnDMStommmdtmﬂustmchupporlmdhgmm mswamdil:acomponaut _

- permeate ﬁ:mukhlhatnplnyarofmand fixes zhepamnlea Othercommonlyusadmethodsstwhas “Geo-'

Tate™ and "Hysan Coils® assmt in !ﬁe protection of spil aguinst exosicn. Stability of the soil could by inereased '

- by tha mdmgofembankmts :cm gnd:mmmmcawmwm wulement mselofthe spmiﬁc soil.

452 Soil Impravement - The Natural Way

Thepmﬁousl?suggemdmnfmmmwasws,pmdﬁoeﬂbyuureomoﬁmﬁmdurbmsmiuﬁm.asam B
bﬂa:md alirative to aynthatiu fettilim ia a viable resoures, making our modsm environment more

auatmmbla. ‘Through the mtural process nfrecycling th nutriont flow is restorsd, By processing and dowping |
sewage and otherorgmewaahproducwmmplmuverextmdedpmodsofumalsommﬂtmﬁmtha .

xroundwatew and soil oftho area is hocommz polluted,

'I'hapmca ofhmy matalsisapn:ﬁenﬂnr oOncoen nutis extismely foxle if concentrted a.nd is easily

: ahswhedhycmpamdfudingmiumls Ifthepmmsmgofwngemdothernrgmmwammappmhed _

framﬁmwumapumtﬂfview prodneingqrgamcfom!izerambuused on highly productive crops. in the

. mmity.thusocml ﬁmnmlmmdﬂm&nmmmewimm whmsphmuawhoh wmﬂdba

_mdueud.
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 Plant hugtus and avsich frot the, fallon leaves improves the soil aisbility, fctility, composition, 28 well s
_ redumu:smeapﬁhdiqrtomoiom Thapmmuoﬁmuhonmuruammwlhodofmmsm'
- gentenal soil condition. Th«dhnmpmmtp{mtmwahmﬂdbemad,mtkamofdmdumsmd-
-mmmahmﬂwm@mmm o -

. i

e Smubxsmmmmmmahmmm@m mgmmmpomﬂofm
o - organic wastes into account. Semgemmatworkum aheemupmduemgarmychng
. plant~ mtamdunnnngplm. ' '

. Tha inte‘gr;l pm‘rt ot‘soil mvuﬁon.i;fgving water, msarvmx waler resobross and
o mgmgwamqmmy (Ifw_:!luwtﬁeucil to be pollutad.wamrqndairﬁl_lfa!law) |

!'_ _ Bmhnpmmmmmﬁmpmafwmwgnmpm. SouthAﬁ-im
Iommm‘ethmsnmﬂlionmmfmpwdpetym (DrABmha) :

. Soilmdwpauﬂmpmﬂcular.mw emuapmounmmwm&anowswrmted
-_-_eapitdmmvaurbmaetthmmtswmnin althoughthamyﬂoasnotuseihaaoﬂ
: producuvely. o

- mmammmmmdmﬁmmmnmmdemmm

' thtnfﬂmftmmmﬁmtmmmmmofaﬂwdapm

. "mawmmwofmimmm (s avocatod by Dr Robert Maribuico tn
- Ghittenden, 1993) should ba considsred in developinig communities 58 & sheep and sffective

noeazis of improving the qualitios of th topecil.

4§ - CONCLUSION - o
© “This not only allows the opportisity of diversification whick brosdeas our o, cultuent end edusalon o
~_ exporisaoe, buk it also sasbles a range of sustainable pavironments to be ::t:lisadﬁ prndctive and functicual

- componeats of the urban mechmsm. The usthuﬁcmuon of lawn and Iona mp (anet (‘m&bdx{; Brown it

2
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4 .

Jelliooe; 1975) st b aitored & mit & ore fuactical ecological systems with differeat layors and Jevels

ofdmmhdwwmmmﬂ&dwﬁopmt. 'Ihmwﬂlmkaforiuwm&blmhmgwﬁauﬁamdmfmn
mmmmmw;pmﬁmmmwmwmmt{m&mnﬁmym
Bmﬂmmmmcmddiuusmmﬂ;pmmdfaﬂheﬂnﬁmt, !992) SoeF:g{SL DR

anlumhasd;mmy mmompm&whvﬂym&mmhm momih-lplmnng |

ufﬂﬂgmwmg.h&htdmwa,mwmwhchwﬂim:q@wwmmgwm

 fixing nitrogen, stiomilating sicro-orgatams, mamﬁwﬂmmmsmmﬁarham
' mdmhwmmhmnﬁamdbmmﬁomdoft&echmxm

.mmumofcmmm«pawmmwmmmmmmmm

| _m&mdbyﬁsnﬂihuofmmum wyﬁmpmmmmmmw Irwm
mﬂeﬂamudphmdapmdmmmformwmm The muncimiziag of ecologionl diversity will

mmmwmmmwm Mmmbﬂalwnfphnumﬁmqm

. integreted mansgauent famwwork bassd on plain ecological principles. Tha concept of urban forests, naturel

| tuccession, dxvmahnbnm, mmhmmnftmmmr. Ezmnmmlproducuvny
mmmwhehuﬁmbmwﬁﬂmdu&he&wﬁm //

o \c—»
i

'Hm ﬁmotxmslupent nmuddrm dmm, vmer. gmmmdothnmmmmtmlymh ths community
: 'mmmaﬁowﬂmmﬁemmmmumfwmwmh Thus,mtmlpfocesmmﬂm

than horticultaral techuology must form the wuderlying famswork. This invoives the introduction: of natural

plaat conynunitiss snd systeros into the city, the establishment of woodiznds tirough reforsstation, the creution _

of wetlandz whees liydtologioal conditiona sre appropriste, the development of seadow cnmmmues thh [

vtriety‘afsppmpnm TN, _and the mbliubmnt of mml wild life habitats,

' suﬂmmuammummwmmg. wimmﬁng;pmopﬁmvm&tionmr, wad
- erouiop protection mechanisms, - Approprists. technologtes for soil improvemedt should bu cunsidered in

devaloping an urban design hmemrk, » 0 thmhwpmdncnwmdﬁmcﬁml landscapaaas wn integral pait

“of the aushninnbﬂxty of the settlament and it economy.
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Yot ag mphntcnmmmheif the yopu!anou emnhbnumar:hc nqmbbnumoh apacaéu species in x the animal
 kingdora s meiatained throughian slsborste systess of chocks and balasices. 'I‘hel of & habitst or habitst typs
' ﬁrnbliaﬂmbytmuduumtoﬁyammmwmdhbmﬁng , but also the feeding habits.
- Animslears liks Bumans - mﬂnpabhmdmn&emmmmtmdmm Some specise sre chviously

madspmeﬂnnothm, ik poay mwivemdﬂemhmmmﬁmuum;' dxfﬁcu!teo::fht_;m i

Neyertholoss, tho lose of a specific savircameat typo, bo that in the city, counlysido or in = pristins

* snvisonment, is stilf 2 great loge, sesing it from a wild 1ifs poiot of view. The city a5 wa know it, has radically
. aimmdh&ﬁammm”wuﬁswmpoﬁﬁm,phmwmmmdmty

eumpommcfmml wﬁdlifespeﬁos, '

t

- Iuattikghwm, ﬁxuintmaionmwi!dliheomuniﬁuwsmnumtwﬂdh&mmﬁummm |
'humdmdmdmdhdpﬁurwmmianﬁmm 'rhacppéi-umuuformnugmw

h:bimorthepmmmgofomnugm st thersfore beummlly copsidered und racommended. Agsin, .

By thuppruaahofdwelopmgmm mmmmm“mmammmm,mam

b spplied-to that of uchan wild life,
y :

521  Watse Ha[ﬂtr.ts |

“The severs otn. 7ster problemes which devalaps after the urbanisation of st atex - the increass of suefics e

offmw&uoxhutthutmﬁwmﬁmknddﬂmmmbmnmgmmﬂmm .;hal Thasa detention
ponds b&ldmhm&n%ﬁmmm‘hwmmwﬁmmumnw ﬂ:omvuo%hmentaldwmtyof
a0 urban ssiting, Fminzofﬂxndwdopmmtafmdmds.mhm dass, ‘open water and streains iy

 obvionsly & very fraportant aspect ofcreahugmwhabmu. 'Iham could be suid of urban wasts water

_hutmntworkns wild life }nbm&.

JRES—— Watec, but theet also the abusdancs of organio materisl which covtd act as food, atiact
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' _atotofurbmmldhfe;othwem Memmmm:mmmmopedmmhtmyuwhecom |
mlunlymadmuondmﬂ,butmapmﬂfmmmmmdmmmtﬂmgemtplmmmfor

&vmap!memdwﬂdh&wmmwnu. Hough, for instance, qmmmomwnmngammtmrh
wh:c!ucmtuymumurabuﬂhfem thumhymhnr-lm, whlchshowuhitthmiumd poteatial
mwmthmlfmdofm

| E22  Cltiesand Wild life

In rssearch dovs, in mainly Amerios, it was Tound that the total rumber of bird species declined in uchan

mmmw.&mﬂmthummdpowlmmwmuymmdmwminm flourishing ins the
nrban savironment, ﬁeommmmmspmwmum%mw,ammmwmm

_'.pmnmn&m.ﬂmhuz&mpmmthawﬂdhfceommmﬂu “The *sterils landseps® of only trees and
'__hmupmwpfhwn,mmnedbymwmg,mmmdy,mpaetsnatonlyonthemsecuthui_

Bive in it, but also on the animals that fesd on thees insects, Sovers disturbunoes could thsesfoce be found in -
population numbers, #s well as social interaction as the result of poisoning. It was found that orasmental trees

moly axotic, oftea lack the fnsect 1 and diversity of indigonous plaat matecial, 1t was slso noted tha sxotie
-hudwwwmth&oﬂyonmtmnhﬂwdmommmwwmamly -

l

Th'e mﬂ nlm of native ?egamion wiﬂi its Inherent divmity found iu xavines, at the edges of apen speces

like comterios and golf vourses, and on undevsloped land, make for interseting contrasts in an urban satting.

© Ths ecology afadaudmamnﬂlpmhofmlmd. smallwotlmdormamthathu beencolonisedbx
pnnmyphm reanit in divorss mcl intemuve dwelopmts nfwdd hfamlhamy

'Ihmisolateﬂarm Mmummmgofan:slmdintheurbm satting, oﬁmunfommmlydimnmched

 to other islands which result in poor diversity snd thersfore also do not huve s good chance of sustainsbility.
. Linkoagos zre therafore quite importxat from the scological point of view.. The city, like the earth, can actually

_ nmmasadoadmmtmdshouldmmmmmrdmsuummdmsimwoimmmralmdmm

- made eavironments,

Natural sotridors could inelude streams, rivers, and ridges, where mau-sds corridors could include servionde,
canals, highways aod railway coonsctions, Thisses corridors can grestly fuflusuce the wigratory babits of cortain
wild Jife. It is known it Amerlca for man-made corridors to sctually cut off stucal migeatory routos of, for
instance, frogs, torwoises and other small mammals that are oasily kifled crousing a road or & railway Hoe.

Obviously wild fifs croates mora problews wud conflicts thun our vegetstive component, becauss it is more

sdaptable to:chauging situstions thar the plant communities, and also because of mobility, more difficult to catch
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Grtnluﬂortomago. meﬂnthnmdmmmﬂﬁﬁrﬁdmmo&mﬁemmqfﬂ&wzpwr

mgmmmorgmmmwiwmmmnlsﬂmmpm Becsuns of the abunoance of waste
inﬂnmy,ofwhmhalngammyhmuyommc qﬁtq,amberofm&entsmmmdﬁoms&mths _

'- mmmvhummhmmmlywu!dmwltmahaﬂthhmdmdmmbemm.

Cunﬂiminvalm p&bﬁﬁamdpmmm are aften also mxpmmuapects of wild-life management in an

' irban environment becanse animals could bocome such an smotiona! fswa - themvirunmmhlwtsmthem_
'ﬁkmd&ahﬁﬁmpmmm&aoﬁam&wﬂduﬂy&nmﬁﬂsm&ﬁm Becuuse asimals, bivds
' _mdmmmmd;mmutmdaxpmwwmntml,ﬂmympmwymdsmmw!wmhuhhmd .

Instead of poisoning, ing, the snswer wouldmnetprobtb!yhenm to an approach of accomumodstion,

mmndmmthairnoods Mﬁﬁrm&mﬂr&mmmmm&amsmmmgor
Hmﬂngtheintatfommmth timeeomumha.mdsusmmblemaymm Lmhgaatathscnnnt:ysxda
sumundmgthac:ty-swenummmmmmahompommmmgofmm&nmwﬁd

- life systomns.

523 Wild fite Educasion

The whols educational issus that is fnssparable from mainteining xod mwnsging wild life systoms cannot be

 atronsed o <5 vh. naundmundingofmbmnmhpmm,butmnmppmmmmdad for that is

quits mmprehmsivn. “sluding ressons for sewerags tooatment, "Ihm ars ways of treating sewerage, the

| _:hffemutsuga.;ofm mmr,thadmﬁonofstomwuter, ﬂ:sﬁnlqrsofopenspaeasmmsnmy

mortmtnapm to onnmder mplummgmd dasigmngm uxbmw:ld Hf - vitonment,

In_utq-»dlmtion t ih’b city, we s a0 ofteas taught more sbout the sovntryside aud & pristine snvironment then
about the wild fife that sustains in an urbun environment, Just like the lajering structurs of forests provides

distiact cavironmneats, supports different groups of species, 5o doos the utban environment. The urban plant

cormunities and thu urbun shelter and avndlhlhty of food and water prcwide & living habitat to & wide tange

' of animads.

‘The vodeats, hicds, mmmdmummﬂsmtqmcklym&ammmmmt Theylmvatoloulcat '

‘environnreats that sustaby around oue cities, ssily sutcophic or nutrisnt rich which atteact a large number and

vmotyofwﬂdhpremu ‘Therefore wetlands, dmmﬁuvorsystmcoﬂ&mﬂyhemformd into &
productive mmm&mmﬁﬁmﬂah&h&tfoﬂmwﬁw&mﬂwmmmmm _

- Becausa of the great variory of hisbitats ranging fmmn_:oﬁopa and packing lots, t lonsly clumpaofm to river
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systemis and unspoilt ridges and sowntains, the interfics or sdge conditions betwen thes suvironments are
quits Jmportant yhien studying the urban wild life. ‘Theso edge ereas are usnally mors diverss tia tho habitals
Mm.md&wﬂmpmmmwmhmm.mhﬂWrymuteemddaffmntwﬂd

|53 URGANDESIGN pRINCELES

* The emphasis on our euvironments is still that ofcmmﬂmgmhm wildjifeina vory foetrictive snud baalth-

onenam{m Thamymwhiehwsmuldmmptmso!vaﬂmpmblmwdmnhedmmsh 1991, where

= he explpins his priotties m:.rdsl‘tha env:mmeat.

. The issiee related tcmmnmmtal i:tumymdoducmonmthsmst'uchng wpecmllyin
. thuthhﬂworldcmmmaa. -

e . The qmmn of' diimity and choica which remains paramount to fealth social envisonments
ars adbered to, and that rich and varied wild life cavironments should be promoted snd
managod in & sustaingbla way, S

® A more ilitarian view of wild ife and plants soust be seen as indicators of tho health of the
= » urban environmsnt and that becates hutaans as pat of that, it also has aa fpact on thewn,

. .'l‘hampmlimgm&ahﬁ&mﬁhytbnﬁtypmmmﬁmmpmﬂe&edoppomw |
B mmmgmoenywﬂdhﬁ,

& ‘The design and munagoment should integrate wild lifa objectives with the recreation and
vogetation snvironmental education fogethar with basic fandamental urisn fuactions provide
for great benafity at loss cost to both the environment and the socio-economic aspects,

®  The sucsses of wild ffito yurvive in aay environment depends on the cotoplasity of ths wiki
lifu@mmmty, productivity or the procreation of the species aud then also the quality of the

: it which relatee to tha other stvironment favtors of vegetation, wator balmcs sad

climate, Publiauw, ufbomwtyuwﬁluww.zmﬂyzmpma&epmmnf
urbay m—symm



@ The teodency work-wids sooms {0 be towards seeas with rositicted access or aress withno

. .'pabhcwmmmﬂymbmfordmopmtofwmfemmm. This includes

_ mmniraus,hrgoindustmlmmﬂulowmme mmhlandswhchcmﬂdbe'

: dwdopedmmbhdmumdo&sr!&fmmmnfopmm Thamsmuiadm
.hmlﬂhapctmhalfnruseformmumtﬂedwznon

- Thaprov\;aim of amximu&iwﬁaty of hnh'itst inclnding & range of plast sssociations and
" edge conditions improve the resitisncs of the habitar. Dwmavagehhmst:‘uctma, ot only
- forecmrmbmdmg. butalsoforfoud wesmunl

. 'Ihamahmﬂxibelarga anoughtqwm:dmntmmofwﬂdhfato ﬂlowfor_
_”pro&ucuvity '

@ Jtshould wlso acsommodits help from man, like nerting sitss, bird foeders and srtificial water

gouroes - aﬂvnﬁmmmﬂdimmofmuorthefoadehmhmppoﬂsmﬂm- )
mmmofwddhfehab:m

54 CONCLUSION

Meastired by theso critaria, it Is nsually places like golf courses, natural ridges and river systems which could
sustain noteworthy wild lifs habitats, Sewerege treatment plants ars aother Jand use thet measures up to the

criteris aot above, Especially bird lifs and water relatedt wild life could suatain in thess largs nreas with
rostricted public sccess.  Vegstation can slwsys bs used &s a trigger sctivator (o attract mostly smaller animsls

2y woll a3 bird lifs. The diversity of the vegotation structurs and complmty sllows for a wide rangs of bird
hfamdsmummlxmnotonlyﬁndshelmbummfeedﬁomﬁam

C:typartsdevomdtow:ldhxbltntncnuldn!sobedwslopadaupomonorhrgaruﬂ:anpuksonsupnrkm
itself, Spamlpmmnm then be mads for human use and utilisation.

The mauagommt nfthesuwildlifeh;biutshuu nouch ui do with survival 6fthesyecies az m.utural' nspecta of

‘theso sitas, Thamagoment xud maiatonance of these areas should be directed to muximising the vaiety of

hndfom@pamﬁor&mthacmvmﬁomlmwedlmmmmmmwohppmmh Day to day upkeep
is thersfors not alwayy necossuy although awell thounhz through maintenance progeamme should be dmwn vp
andihllowed
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wdd to the sssthetic beauty xul the diversity of the ares, could incatparate wild life habituts,

These arees would not only beasfit the diversity of o wholo ares but also impect on the social Repects of the.
comyyunity. Both educationsl and recreationsl activities could be beasficul to the development of wild life
© hakdats, Other eavironmontal ismes such sis stomwater detention ponds, artificial marshlands, which again
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- mm Chy &f Fet™ - promating pedestrian mavement by dencification of sestement, vedicing walking

commatce vpmmmkyﬁdmm and recreation. (Gehl, 1987)

g 6.2~ Grading of social space from public 0 private as advesaied by Newman, not only cresies a vange of
interaction possibilities, but also sqfer environments and also improves the micro-climate of $he bulls space,

- The notion of single dwellings on private stands resultad it the move 1o she private yard as opposed to the

 comman square or sireet.  Thiy was amplified by the private car as opposed 1o the public tram; the
- anteriainment of the television as opposad to the sireet.  The shared courtyards and balconies are nor only
conrributlons to the soclal struciure of a precines, Yut also to the traditlonal ways oy climate control in bulldings.

6.0 SOCIU-ECONOMIC ASPECTS

6.1  THE SOCIAL ENVIRONMENT
More peopln in cities axid énbur_bs alike aps lonely sz some stage, '_Ihe importanse of sharing cormoon space .
whers all men are squal - is vary important, Shared spacs of even modest dimensions, imeted in  seosible

‘way, enharces the potential fr social contact, community developtent and safer environments.

: S_l:stainuhility,'ns # productive ecosystenn, slso calls for 2 strong Jocal sccial stritctura « & commtinity with local

power, knowledgs aud rasponsibility, ‘This requires 8 hierarchy of space with the emphasis ou the shared
domaim the public spaces froun squzses to streets and conimon yards; fmm comznunity centres amd schools to
neighbonrhood stores and comer shops. :

The modern emphasis ou privacy and the tendency of exclusive space, both private and public opt™uize design
principles researched and advocated by Newsman (Defencable Space); Whyte (The Social Life of Small Urban

- Spaces), Genl (Life Between Buildingsyand I abs {The Death and Lifz of Great Amevican Cities) - with specisl
. reference to their ressons for @ social gredient to integrats the privats sad the pr & world and response to the

savirorment ol micro-clints,

"The notion of privte stend resulted in the move td_i,he--privﬁw yard as opposed 1o the common Suaty or stree?,

- This was aeaplified by the privats car as opposed fo the pubiit “vam, bus or train, The entertaingunt of the

television veplaced that of the street and public domain. The shared courtyards xad balconies are pot only
cotitzibutions to the sociul structure of a prrecinct, batalso to the teaditional ways of clinuts control in buildings.

The notion of wustainability contributes to the. preseat environmentsl awareness by promoting the active
internction of resource wtilization with ecosystem replenishment, Utrban seif-reliance is no individuat affeir -
suzvival is a collective offort and must be mansged as such, Thess efforts can ouly be productive if constractive
sction iw applied productive and collective. I the words of Gohl (1987) *... to live content within swall
mieans,; to geak elegrace rathor thim fuxury and refinoment rather than fashion, to bs worthy, not ﬁspeemble,

B anéwulthy, niot rich; to listen to stars snd birds, to babies and sages with open heurt; in & word, to Jat the
- spiritust unbidden and unconsciovs grow up through the common.” .

611 Private-Public Spacs

' The grading of social space from the privacy of the housekold to the comrn ground of the street and the:
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Rg 6. 3 Skam spare + 3md£ng the pub!m and priwm Inten“aca fo almv fbr a nmge qfadiw‘gf opﬁom.
| (Beuthy, 1988) | - | S |

" Fig 6.4 « The hlock is the basic building block of a community as these peaple are your nsighbours, who are

sharing the sireet and tham.  block, The block size could be determined bre the dfsranos one would walk to

_ rhc covuer store, the cafe or 2 bus sHop.

squara is parampunt; These issues bave thoroughly been researched by jséeple like Newman, Jacobs #nd Gehl,
The ptinciples related to the gudmg of sociaI space is 80 important and yet it i is usually neglected by planners

anddoslgnarsalikp. SeangGl

* The zanes of tramsition are the critical sreas, So o&m have we seen cummnn open spaca been develuperl right

next to a private housshold. ‘This only malaes for r:onﬂactmg actions and reactions and do not contribute to the
soase ofphce. By plaung zones of pub!xc—pnmemd pravalae—pubhc betweon these areas would defuss the

~ potentiut conftict of social Spuuml hxerarchy This also makes for a more dwerse envu-onmeut, rich with clues

mdmmsasto&esocialdomnmdusaofur&mspace SeaF:gﬁz .

ms:sthemmwhypmhes.mllﬁmtwdm steps, . pavemntsandtemcesmsomportmtin-
structuring the socisl environment. "Tba plansers had failed to realize that people soc:alimd in their
usighbourhoods atthefrunt mthe smopsandon:he :sidu walks" (Clare C.ooper-Marcus mederRyn,

| 19 seo ans:s

612 The Block and Corner

m block, just s the atrest, also becomes an important catalyst for sctivating and optimisingurbax open space,
"Mid-block mews" wmmonrpomted surrounded by family typehoumng Thachjldreuaenvatedthemews :

' zouaby usmg:tas ﬂlelrplay area, thus muking it an anjoyab'anpacatnexpeﬂence which in turn miakes for
g better comsmnity surveiltance of the softest component of the community. Parking areas could be consolidated

to form small courty immediate adjacent to the mews wlnch could aot 45 activity n.pdee of playing and
sumhz:ng. "Gamway BPPOATHOCES Were gwen w0 tho ant(hneas to these parking lats as eluss to the public-

' pnvata gradiaut. The hard lmdmpedmas were balancud vmth ssm—pnvam greea spaco and pnvata gurdens,

Ses Fig 6.4.

 The sharing of spacs by small groups of people within the same block will establish & sense of community and

belongihg - thess areas pow becoma safer because it is nsed uore often and sorveyed by a number of people
at any given tize. Not uniy the cen!m of the bluck is shared but also the frout yards also act as a transition
betweeu pubhe and prm:e

The comr'- should becomse the uml storo and information buro (as proposed in Jaccbs, 1977) The cormer a8
the potential activity nexle and intersection of movement should be strategically placed. A proposed method of
fixing riodes et the placement of public fcilities at these comers, allowing or even providing a retail ficility
or reating & memozablo moment in space. Theso nodes should be spaced for it fo ba reached on foot - & comer

shop. A few corner shops would suaport a general dealer efe. Economic threshold, as well as acceasibility
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* should detarisine the intersections and hius also the block sizs. Seo Fig 6.5.

_6.1.3 Smsmmmmmm; I R

Up mqmmmﬂy thcdes:gnpmfamanmdeied alldnsigns on maged nu;..lenrfanﬁhes - the father, mother
won and daughter, “This lypnoffaunlymnﬁgumnoms in nm&alsnateofﬂux smgleparents, sxtended families
and even m{u,tmk:s shating aecommodmon have becoms more and mors conmon. This w:ll tiot only
mﬂmcoths cumpt,“‘;mtxpn of our commmnos, bmwﬂl also divect the hv:ngoc Hition, lmusmg opuonsmdlaval

’ afm:omouofwm - - : - -

. Litﬂabomonthehillside.. mmtwmbemdarnsaspmdmsiudwalomgsusmnabh _
 conmunities, Cummumty participation, mmﬂab:htymdsdf-mmhwbmmalhamm foresubl.shmg- -

Fvgﬂi Strmmmmmpamﬂaw efmmy wMty, eammmand.mxm rfwb&:&f mm’ o N _ -appmpmmhvmgeonditim Justastheauﬁ&pﬂﬂshouldembﬁshtﬁnwworkoffunchonallandscapes the
ngamﬂ:mﬂozmdal 1991) - o | o _ hardspmesshouldamummodamamchanfm oppomqaudsecunty '

. In the present vastblopoltal s secucy m’hmme s secfous consideration, The public domain bas

"\“i_

become utisafe for ourselves, lst alone our children. Urbn design guidelines would most probsbly not elintimats

e thuproblam,butmu!duddresssameofmmmﬂmd&mamlnmmmdmthsecuﬁtyandthe”
' auwdl!mca of. pubhcsmca ) _ 0 -

Parks, siver systoms and other *matural” ogen space s uader threat of land invasions and alveady scu 38
tamporary hvmgspmfnrthaurbanpoor, ‘i‘hiazs mﬂungthessmunsafamdthusunusedbyﬂmgenml
phohc. This would b sddrassed m:llocating functional uses to thess open spaces. ‘The linrd spaces will only

- 'becomasafo nf;tbecumpanofthemaldomin ofltsoccupunts, 1f&adéeouldmnmmdamoflmd'
5 S S wmﬂdbeam.nmodmd Spmaloxﬂorasaaimpomtnsmﬂlmofmdmmywnhmthepubhc
pace.
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| _6.1.5" Pbﬁtics aﬁd Authoi’i_ty-

<

| -'Suuth Aﬁmu‘s lmdadgowmmmidapurtmmts ﬁ:llnfbmsedhumumtshwaforymmghcwdahrge and

_ Stmngérasidmumdciaﬁmﬁ. mmuﬁwmisﬂdmm of losl government is E_eing'investigéwd. :
“The ocutcoms of which will be important in desling with local socio-economis problems, as well as

_ mpomntpmofo&meq. Inthehghtofpohuulcbmzemnououof gosting power to the psopls has

be:snmo a mtousalx Jebated subject lataly ‘The concept of loeehsmg anthority has been advocated since Jans
Jacobs and jt afieees tis framevorks urban designers miust wark towards, '

- epvironmentsl jscieq, ’I‘hapnblmrenmsﬂmpmywhohas to-carey the full cost of our degrading enviroument

.mdﬂterafm‘mlgwmmmmbemmredmmhawaymallowﬁmmdmy wmstoauthonty-
' maumnnt}whichahoummmmublcmlwhcﬂm in the fist instance,

'Thelocnlauthmtymnumm:lmhmd:rectacem ta mgionsl xnvmnltubaablatuvmceooncms of
_ a!argormle * v Satisfactory livmg:shﬁvingaontml hgvingpuwsrwarchmgesmthaenvuonmnta;needs

change over time.” (Clare L.ooper«-‘\»rarcm. in Van der Ryn. 1991)

_G-i.ﬁ . Nﬁhll'e in the City'

_Nammnawmhsedmmmimponantinmembﬁshngofvmatymthao&enhlandurban

- environments, *Nature in towns pmv:dea o living source of health, beatty and mental richness” (Halmels,

1988). These areas are wiso important educational centres and existing play areas for the urban youth, The
inhercat variety, "wdd‘ !tmdwgﬂed) and adventure aspects of thess places make them intecesting wmd

mamnrable Thisnationhisbeenmcogmsed by desngnersmHoumﬁmd Amprica,

n g study o dons by Clare Coo;mMarcus (m qu: der Ryn, 1991) in Berlmlay vevealed the mpurtanca of these
areas on the :(mu\z chitd. Upon ssking her studests to write & environmental autub:egraphy. wiost {80-90 96)
roflectod on the niost importint snvironmental enmmwasbeinganaﬂmlmphca. Thoze thatgmwllp in

- the c:ty recallad & vagant Iot, dlly way or mglwted plnce ont of everyday sighx

'\5

62 mwm mcm

The nohon of sustmability ot oniy addresm the Job oppcrumntms. but also the ralative positioning of

N a:nplnyment 1o hnusing. shoppmg and opm gypece The fivst goal in achiwmg m anvitoutﬂsﬁtﬁlly sfficisnt

:_\‘
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Hgd.b‘ ,rm:m tawards 2 more mrabmbfeﬁum city, e have 10 make vt cities mare compact, more
integrated and diverse to improve the social structure, robusiness, and woﬂ: oppertunisy as was done in Golden,
Coﬁnmda. {Vm der Ryn & C‘alrhoipe. 991 _ _

Hg 6’.?- A chiaksn, .:slHngﬁrR ?'.5 , Was trampomd 2 000 HfamMﬁom rheﬁtmx w}m‘e it ngum,
. ta the table, (Hough, 1992) : _

N

settiaz-' -k m 1o bresk fronr the mdam ldes of segregaxmg urbaz: sctivities - thus. zoning lawg '(nust be

" abolished. Once ths feadar, conmmr and freaway is sliminated between the homs and the nlace of work and
_ provme.. fon amploymmt min sxists within the commumty, two imporlant shxﬁs will cecne.  Ses Fig 6.6

F‘mtly the eonsumpnon of petrolaum anetgy (a non-rmewabla resoume) for communicating via the mte:mal
conabustion engine, would ba reduced, Th:s will significantly réduce the aar pollation so veadily accepted in

. urben seitings, but also. Yimit pollation by the anmonment because of the largs quantities of petmleum which

"
S

niesdy mbeextmted, mspomd, rfined and disteibuted. Sse Fig 5.7

e

. The secoud shit would be :hmnm bumms.iudusms andmauuﬁw uﬁngﬁiantsmidberun by local

_ poopln. They waould have to eonfronttheauvmnmmm pnl!uuon of the iidastries as they would live clogs by,

' the:rchﬂdmnwouldmlkthmgh:tm school, - The msmbﬂ:tyufmmnmenmlmsmd costs would

.. thersfors lie within the conuunity in swhich they socialize. Thus thasynargy ofenvxmnmmtal, sociel and '
R mdivxdual concarns would be seinforced. -

Tn SchnylhlLR:ver Park oid uuused gmel bargm wate ra-used o5 ﬂmﬁng fish ﬁ:rms Thls not only provided
Jjob opportumhes, but aiso gensrated ncthty along a portion of the Schuyllul! River which had fallen into disuse

and had becume de.rellct -'The gravel hrgeswmmm:admmabm mntmu conﬁgnrahon Large

translucent plastic cylmdm wate closely packet! to form poly-covemd commercisl groenhouses or *bio-
shelters”. River watsr was pinnged into the fixst bargs for bialogical fltration through s bed of water hyacinths

snd bulrushes « aot:ng asa concentrated reed bed - punfymg and refntroducing oxygen mto the pollutedwater

(T I-Iough. 1986) -

v In the fiext barga the'- aami—pui-iﬁed,' warmt water would provide the perfect hahitat for ¢atfish, gmwn for the

commsrcinl market, Thu last bargs agam woul:i contain & aggressive plant ecoaysm filtering the at’ﬂuent
pmdlmd in the preceding operations, . .

e ptar.tical, Jow cast, site specifia solution not only provided job opportunities, food ard a re-use of distsed

barges, but also addressed the problem of pusifying the Schuylkill River a8 & sdditionsl spin off. The same

 svhieme could be udapl!d to grow vcgetable, vut flowars and murseries. Being close to its market little additional

fuel is mqmred for distribution, The novel idea becomes the markeling slugan and the producs could feed
poor, hengry peopls, as woll a3 eam » lucrative living off u simple recourse.

€3 RESOURCE ECONOMICS - THE USE OF ENERGY

Qur'pr.oduction systesns have only dcmlobed in ono specific aspect: i "higness" - economical agﬁcuﬁtural units
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. Fxg 6,8 » I..acal .miar or pﬁa:ovalc .qwm ars puch #iare cost qﬂ'wivs than: Ias;ge coal burning

plam

T

e!eqrrica.

J.l'

({' =

¥

are b:ggar. factories m b:gger and even the markets hiave grnm bngger We ha\m fragieated aoclety to the _

stage where you. hava % drive svery whers you go-to schoo!. to thashopm to the hypmrket tor this - Tioe,
thie recmuunal tac;l:tms Tndustries hav& movbct out of copununities. In 1910 their were n dozan or o
breweries in South Africa and lmlay thers is only two - & total monc:pot\ (Krugat, 1303)

- The persiutence of the. escalﬂion ofeaargy costs would ugmﬁcantty ixapect-on tlus zype of:pproach The prica
- of crude oi ross by 1500 percent from 1970 to 1980, (Van der Ryn, 1994) *This is forcing sosiety to rethink
-~ 'such basic ismue us distance travelled to wark, city-scale, the relationship of the individual to the community -

mdmmtofmnmnsahmfarmdmulm&mmm&lpmg. 'I‘hnswaspmved byﬂxe

 yeduction in size of power plams in the USA. (Aftar iiough. 1991) .

| mmaemmgofmmauasmsepowﬂmmvery'mgmdmammm‘ym to coton

 on line. In order to make thess plants foasible the diffioult task was set to accurately plan and locate plants for

- afi m need. The expected demand was pradicted to 1ise by seven percent per year, doubling every ten years.
Aftar the oil crisié it 1976 the demand sctally dropped and becans 2 negative, - By the lats 1970’ the demand

" increased sguin to & Jevel of 1-2 percent per year. At st stage utilities were burdened by excessive ensrgy

. of plants they do not require. These sudden ﬂmmahq;nsbmme an expansivs financial birden, The immediats
- Tesponse was mmove towirds muich smauaremrgyplnms, which could be mads operational sooner to easily

 adapt to consitter demsnds, This notion has now been formalized in regulations through the Public Utility

_ Re_gulatoty Policy Act, stripping elestrc utilities from their mcmpo.!ies. (Van der Ryn, 1951) See ¥ig 6.8.

The higher prices created the opportunity of co-génmﬁon-. Research had pmved that for every 100 BTU's
produced only 30 reached the user - 70 BYU's were lost as waste, ‘This heat can be sacovered, and the higha:
thepneaafenergy goes th»moromom:cal mueostnfmnrewvwwnuldhemme Previouslythiswasnﬂed
out-as & option because of the very large plants wb:.chwero sited away from this users - it would ba too

.ouzpenswe to adapt and upgrade the equipment, This could even impact on the presenit ownepship paters.
" When energy goneration becomes & commmmity orisntated project of that lacal scals, privatiegﬁoh would become

o fewsible option. But st the moment the vested mterost still romains with  BSKOM, because of the
centralisation of enetgy plasts and the enormous runsiag costs for theso installations,

' 'The cost of renawable energy generation had dropped ss opposed to cruds products. Where 8 4,5 litrss of

slochol fuel cost thres rand and petrul 50 conts in 1978, petrol cost shout four rand fifcy cents and alcohol fuel

 about two rend {x 1980, (convertet-from Amprican statistics, Van det Ryn, 1991) The electricity generated

from photovoliaic calls today cost 2 pescent of what is eost in 1973, By adding m—generatzou to anty one of
theabovewem, fromanurbmecologicalpommfmw ’closmgthulaop thawa_steor. the ons -system

_hecamsthamwmatamlsformalmtasymm
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' Fig 6.9 « World solar insolation cletrly indicating the untapped resourcs of solar energy in South dfvica a o |
opposed to Europe - the world largest wsers of solar enargy. Compare Johannesburg with an average of 6,0

solar howrs per day to Stockholm with enly 1,0 hours per day. And if taken into account that Sweden are or:

of the courtries in the world which uillises solar power the most, one see 10 wasited potential in South gfrica. |
(dfter The Energy for Development Research Centre and the Solar Energy Sociesy quout.'uy'nea) See Drawing

_ Salar Insalarion

This concept is very important in -designi;lg sustainable environments. A city of 100 000 inhabitints generate

more papet than a mediu sized timber yard, tmore copper than a average copper mite, and fore slumimim .
- then & gmall corymercial bauxits mine. ‘This is 4 opportunity for a recycling industry adjacent to the city - not
 only creating job opportunities, but saving on nutural yesources, as wefl as energy. Recycling plants useup to .

50% less energy, up to 50% less water and they poilute less. The capnwﬂoutlsy iz smaller than the conventzonal

inining operauon tnd the ares it reqmres is significantiz szoaller - for de.nser cleaner cities,

k

The fact that 011, nnmral a5, coal aindl uranium are loom:d in concentrated deposits around the world make co-

generationwmabm@rophon EvemnSouthAﬁmthadepomtsmd:soersedoverlnrgaama. This makes

- thsss resources unvisble for emall compunies L develop - thus lmger corporations and qm—govemment

institutions ars tha only awnets of these gehmuon plants

* On the other side of the speottm_n su‘h!ig’ht; wind aut.l water, which are also good gouress of energy, could be

iapped more easily, almsist everywhere. Solar snergy in particular is & source of diffused eaer gy and energy

' peosration from sunlight lends ifself to decentralisation in location and ownership. Technology has also

contributed to being able to geserate more energy more effectively. ‘In the fifties hydro-electric facilities could

. only compets with oil driven power p_lanta when hamessing some of the largest rivers in the USA, producing
" energy for seversl hundred thousand houses, During the mid seventies smsllerscala hydeoplants becane
 possible produsing energy for about 10 000 households. In the 1980's the technology for micro-hydro®s becams

available, 'Thess compact and cost effective schemes could the geared to geasrated electricity for  handful

e homes, uuhsmg stnl] water sourcss, (statistics from Smrqlnabtc Communities, 1_991)

| Technology can also not harness these wenewsble energy sources to its fullest capacity, A photovoltaic cell can

only operate at & 20% eﬁiclemy level (the rost Is being reflected as heat), but at least the source is not wasted.
Even with these efficiency leveis thoy repay the injtial capital ovtiay within tén years in northern cfimates, This

wouid even be quicker in southern climabés, South Affica is ons of the cotmmos with the gmtest solar

potential in the world. Most of the country can aversge & more than a five hlowait-hourper siuare meter per
day, as opposed to Europs who can only average one kilowatt-hour per Squars meter per day or less. See
Diawing Solar Insulution. | S

'The above mentioned issues clearly show why an awareness of our energy cousumption impact og city, form

and the framework which ficilitates it. Somse of thess idess originate frora the bovk Smail is Beattiful, by Bmst

3 Setmmohor He was also tha founder of ths Inbemedmta Technology Development Group in England. This

consultmg group, working pnmnly with developiing nations, develops computible technology for thess sacio-

- geppomic eavironments, The YTDG thus iovents and designs technologies better suited to the local resourca

pattams, the largely unskilied users and the severe capital restrictions.
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'- 'I'heappmehofmoummopncshdpsushwonmachmgemmmymwhichwnhavotolookat
: mrgyeonsmptmnmdﬂmewmmmtumwmhmpmihla. Koepmgmolmmmmintmmcumd
- mﬂmh:htymmm&hdpnmm&hﬁommmhmmhthammoﬂhepmm "It can roewn the
_ bammmgofmmnfsymbiomaswanuayuwgy.whmwabwompmducmofweﬂthasmﬂaccomm' _
- OfmWhmmmmmmmmmmk.mduhmthemnmptufmmf— '
'bacomthamformm (Mmmmwaya,mn -

- We mmt.wdthmthaurbmmlomulﬁmeﬂc.mmﬁa'SnnHiaBmﬁu'appm,ﬂmbmc

mmmyofbms shuring, exchanging, Thmhubwm&emlynlmtm to the high costs of capifal,
_ ﬁmamum oompeuuonmd wecalati ;g pricw of all eﬁmaom 'I'his *informative economy” is the |
: mmuuhh altecniative to the “formativs sconomy™ ofbngmrpomunns and farge institotions. The futurs les
mthlocaleconom conswming less ﬁrstandfomng the mass em:s:mm:m‘»\:h::prr.tdm:veniassg butt:flashng
quality. We do not Live the resources wmmt}nowmgamy, msteadof;ustrepmg the wam
' 'components. The informsive scancmy therafors mllnotroplmmafomuvawommyuustmcmde it in an
evolutionary provess of stcesasion, This notion is supporied by Papmw;k in hiz book Designing for the Real
- World, . . . o ) .

_ Our;amsmt economy it actmzanfreeuurm ate unlimited. Wa must therefors altarourappmch from rate
of production to quatity of pmduct{pn and officiont explmmuon of resoutces, The carrying capecity of the
sovironment must be adhered o maﬁmmthlsphnat Tust o5 scolopy is the study of the relutionship

* between orgatiistng and the savironment, economy mst become & study of the relationship between productions,

 couswmption and the resource exploitation (mcludmgm cosls to sqrr.pty, fhe savironment and the sustainability

of & settlemont), Coat bensfit caleufations ara now roplaemg the' 9ld feasihlhty stut!m Whegs the fensibility

- ghudies: only focness on the finsacial ratumns to the fnvestor in relation to his capital outlay and risk, cost hmﬁt

mlys:s are alao aking tho social and snvim\penul cot into considerstion. -

Tn 1960 the world pepulation roached 3 bilion, 1t s not co-incideatal that, ia the saem year, a influeatial
book was published called Buflding a Susteinable Soclaty, Ta this book Lester Beawn called for & serions re-
lsok at the way i which we exploit cur rssousces, For the first time the population xmwth was to exceed the
ylelde frora the thres basic biological aystems, being fomsu, oas and grasslands (After Calllmtpa in Van dor

Ryn, 1 1991)

Local sconomies, which partly rely o ir own suscgy will be moro iwaré of'wastagn that i presently the
vags. If susegy efficient h'ansport buildings sad production processes are implemented it would significantly

mdmepmmtmmgywmmpuouﬁgtm And because snsrgy ia produced locally the trus cost of the
gennvating process would be for the account of the sams Jocal community, It is the inhersnt social ecology of
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t_hq infoﬁmtiva sconomy which nukes this tha “high i'oid".l {dﬁw Huntley ez z:f, 1989)

A
RS

' _Withonrmicm—ehapmolmxmpwamhmdwﬂwﬁmw&empmmkmmgmmd _
moreumcm This would sdd to the saving in fusl consamption. "I'h:slshowmformutlmmfeplacmg
TOHSE ~ hymohﬁmmgﬂ:a desigt, nmummdfuncnon ofgoodsmdsmim (Pster Calthorpe, 1991).

Thamfonmhvamnomy, beangdmenby lmalmd emtmmtalmc, dmmﬁnmaurh:ghlevelof |
informmtion tackutlogy,udmplaeenha modam potion of the wachine aadmmhumofourmoum - ul}
dnmbyhugemmhﬂhmtmtdmmmhmofmwm :

\\'

A
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I-‘ig 7r *_'Iﬁe percentages -qumb? travelled destinations should be used to position the niost nesded activitles |
. and land-uses the closest o the ronsumers, These statistics were confirmed by several other sintilar suriays

on different socio-gconomic condisions, in different cities, had shown that the time spent on truvelling 1o the
above mentioned destingilans are remarkably the same. Trip distances, on the conirary are not: the younger
the city or neighbourhood is the longer the distances, more rural districts also show longer distances travelled

© becamre of obvious reasons, This would reduce travelling time, save on peirol and reduce pollution. (dfier Reid
in Van der Ryn, 1991) 3 _ o co U :

p————— - M OO PSS

70  URBANFORM

"

74 MOVEMENT SYSTEMS
711 Introduction

 With the inivention of the wheel by the Egyptisns, transporation becams au influencing fuctor o urben form.

‘The vehicls, supported hy those whesls became the measurs to. our p;;blicz movement channels ~ our roads,
streats and our squares, The wheel hias brought with it a wholo technological development, which made fifs

i general easier, mads urbenisstion & feasible option, but genersied 8 sew set of problems and constraints, -

Ag transport wis made sagier by technological sad muchamdal schisvements, mors 2od more private individuals.

wers abls to own or use thess vehicles, ‘With the ircvention of the sieam enging and then intecnal combustion
togine the sarious pollution problent of all these vehicles becdme apparsot.

S 712 Efficient Tfansgmrlatio_u

Efforts’ succeaded in :'ﬁgbeloping raoro fusl a%~jant vohicles, mmllér vehicles and even alternative power

sources, but the sear niimber aiready placed enormous pressures on the urban environments, as was discussed
under 3.4 Air Quality. The apportugities of the extensive transport planning of the 70"s was not capitalised

on. The ecoomic well-being of South Afric allowsd largs suws.of money being spent on the upgrading and

dai_re!bpiug- of out ansport system. Sadly most of the funds wers allocated for highways and the insprovement

of private transport via the motor car,

If some of thoss eiforts wore directed towards the davelopment of more fuel efficlent public transpert options,

~ all urban areas in South Africa would now have besa in better positions. Private teansport bad becoms »
- necsesity - it was relatively cheap, extremely flexible 4nd convenient, Feopls could live fither and further

away from work, shopping, leisurs and ot_lm_? activities wad thersfors more and more people needed
tesnsportation, See Fig 7.1 S B

These individuat trip distantes make for excoptionally high use of fossil fusls & non-renewable resourcs, ay

well 23 a power resourve which Las secions pollution risks associated with the extraction, refining, transporting
and use of it, Public transport systems usually does not work in our modern cities becauss of the influence of

. the private motor vehicle. 1t allowsd us, the gensral public, to Live further sud further from our places of work,

sducation, recreation sto. During the 1800s citieahad a clossly knit wban puttern, because people had to walk
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tomoatp!acesorhadtousepubhummmym Thmduvaxopm;dmmﬁedmuadwblwwpmm -

and Stations.

Thedwc!opmentof‘clmer‘powﬂdcm vehwimmmmdmmworkablesolumformapﬁm
motor vehicles, w:ﬂ:thepmwtdmymchuologvmdﬂ:eabundancanfmlareumm&uthmaéﬁﬂm

- vehicles conid become & practical atismative for city commuting. But if coal burnigg remains the main source

ofalmmpm the costtathehrg&commumtywﬂ!remmasbadnfhataftﬁapeﬁolpomadopﬁon&-

Aﬂuﬁmproblemamlldeﬁmtdymtbumlvedbymhmlogy themalonmponmmustmtbaforgortm-
 Although predictions wars wade that udvances. intho telecommunication ield woild remult i a possible 15-20%
decreass in urhan teavel, it achually incruases, (Rud, 2 Ven der Ryn, 1991 Comnmnity scale clus&anng o

should be the approach & infill, dmsiﬁmhonandimpn famntnfp;bhnmmmmmmdsyﬂm To
_ongirs the :mpur_tant sociel component of travel, movement wnd ganers] city activity are not lost in the

restrioturing of the transit systems, cominunities should be approacked. and incorporsted s part of the -
. 1‘3_ uu'ctmmg"'_'__ - . o - o h o

713  Urban Design Guidelines

A8 is the case with all fhe other componsnts whick build cur wrban eavizoment, the potenial impact of

teanaportation. on citive are eminent, viewing it holistieally. The importancs of guidelines direut'mg
transportetion ‘options in & inors austamabiacommumty becomes imperative, if one considers the immenss
etvironmental affeq’s of qur preeant teansit systems,  The other very mportant lesson for urban designers in

o mdmmdmgﬁamommnshmﬂﬂs:s the fact ﬁsnthnnspoﬂvnﬂnotbeimprovedby te"-hnologyﬂggg

- " __tnn momresomanamted city the acceds ofpnmmotor vahmles st ba re-lnoked and

' hmitedtnwhomitmmswul!

L Deuaifyr neighhouthoudsm wellaa aetwity Zones, with in walking dxstauca fmm sach other
. ors pﬁhhc trsnspotiation. systum. 3 -

®  Limitthe capiul investment in 208d systems whiclt ars basically only developed for the privats
- motor vehicls, Raﬂmrredu'ect thésa fands forthemplemantauonafmore eﬂ-‘ecuvapnbhc
- transit systatos,

*  Use emtinz pt!blic tramsport systoms as the. s&uctute for reduvelopmt and densiﬁcatmn,
' both the livmg nnd the acti\nty eompomuta should be looked at.

7
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Plg 7.2 « Wide streess wih unwecsssary auudmg.mm deforce the public ufe frot the private domain,
Narrow streats with grade of soclai spaces add 1o the energy and activity of such streats. (Beniley, 1986}

i

Lo

=3

e e __Ra-mznmdutomammadmdedmmdbusmmwwnrhblemmlmwm*‘° '

_ mpm\réandpnonuw pubhctmlslt. o e

. Resmctthofreemessoftbapnvﬂeca: bext&:mughtaxaﬁm,muictedmzonesor'

publ:ctrmspoﬁmuvaa e e S

. _mmlommnpmmclmlymwwmblemmwm High -
C _dausxty,mmedummdwhulmmgpnmplassbmldbnpmmoudupmnfa

_ '__oomprchamva strategy

. The public eovironment must be slmc:md t6 promots ¥ ‘codeatriatt wovemea, rather than
© yohicular. Th:smfmtothamalandmmnmmlmmgmwhmhwcﬁhadw‘umdm

L | Approach mtruct-mna oft:itmfrom 8. oommmq scale; by umg smll ancml xﬁmhﬁabla '

. groups as "bm!dmg Blocks",

72 THE STREET AS CONNECTION

The planisiig erteria for mburbis was bora i decade of world wida prospérity, These scitlement formns wérs
‘usally over engiveered and over planoed, - The thres-dimensional form was not the concem, neithay was the
soclal dimension of commmuities and veighbouchoods. These intangible a:pects wers ot sonsidersd to be

affected by the frams. warkcapm:ed in the plansing solution, Berkelay, California, introduced traffic calming
meastres toaliminmhagh speedthmugh traffic in nsighbonshoods, Traffic barriers were placsd at certain .
intsrsections, By doing this & strest hisravelly way establishied, nat by strest size, but tmffic volume. This
created a stroet structirs mors suited tunelghbumim&naeds The rastrlchad miovemont ofmtor r:mptomoted

' pedostnm teaffic as well us oyolivg.

r._

-~

Strests were tao wido, left aver space bacams "open space” ~ nnly the deveiopabl:a space was congidered part

. of the comuunity. Wide streets would ususlly bissot neighbouthoods, to meet up with an acterial, Narrow

streots howsver provide scale, intimacy and thus promote public lifs, Public and pmrnta Spaces are more

- imagraxed and provide & richness and deﬁnmbikty Ses Fig 7.2. -

S
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" Fig 7.3 - The ‘Woona idea refers 10  siew type of street « one where the padésirian dictates, usally paved,

 with 10 definition of where pedestrians or motor vehicles should move. Landscape elemenis ure usually also

incorporated to promote the use of these sivetss

Fig 7.4 - The re-inventlon of the commanisy as oppased o the sprawl of the WW“‘ mhb"m '

!

The strest ks bewa refarred to a5 the "glus® of the city (acobe, 1977). The sim of creating & sustainablo

commmnity 'ia::, sinfiong ottier things to oreate & more coherent neighbourhood, which produces food, stimulates
corumunal social lifs and responds to the specin_gitg. "_rho reaponsibility ufas&uﬁﬁg the implementation of a -
sociable street space is spread over several deslgn mc! planping peofessions « but the principle struchure ought

10 be guided by the wrbsn designer within  spacial framework, prior to the detail design of the neighbourhiood.

.. Ths "woonscf® concept was tade -ﬁmusﬁafhabumhﬁlmm-whu dwope&-&amaamialspaca.

The rigid deorlation of rosd, pavement and parkiag hay had been eliminated. This crested the opportuaity

~ for more informal interaction betweon vehicles aud pedestrinus. Roads zrs usually winding, nacrow and paved,
. nottareed. Alf curbs ase climinated snd landscape slsments, such as trecs, planters, bollards and human scals

| _thﬁnawumiﬁ&o&!md;_&e?ig?& o o

A holistic planning snd design spproach is vequired, The street space is born from the layont principles of

- aerraw steeet servitude, no smalt building lines sstvitutes on the potion fronting onto ths steeet and the block
- Inyout pattersi, This space is then defined by th building setback, the trse planting scheme and the treatment
 of the pavement and eventusily filfed with the community culturs of public life. S

‘13  THE RESIDENTIAL SUBURB

I the prosperous years of the sixtiss xud ssventiss, the highway bullding programue and siburhi scemed to
be the fensibles option. ‘Th improveneat of the nationsl road network mads it mors feasible to furm further
and further away from the market places on bigger and bigger farms with exmi_ve irtigatidn systems and #
Targe dagres of mechunization. Thus the loss of vast tracks of sgricultural land was not seen to bo a loss to

* . vesidential subutbs.

= Decantralizaﬁon,'purﬂy driven by our aparthoid system, was also expeﬁmcsd'in Ammea. Offics parls, large
 shopping malls and industrial growth centres were developed as an'alternitive to dense urban Living conditions.
‘Urban spraw] had adopied 2 *méga” upproack. ‘Ths plasming idesls for moders ucban settement have reached:

"healtiay, secuse, convenioat and pleasing placss for young fumilies to fulfi their aspirations for the good lfe,”
(Van dor Ry, 1991) See Fig 7.4, - _ _ N o
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 STREHT SECTION AT NEIGHRORHOOD

. Flg7.6-1he Smp muast become mulriﬁmcrfouai inmmomring Ihung, work: and comrdree inte an hm-grarad

snviromment, The ldea afa "Blo-shelter™ is propased in Sustainable Commsunities, 19“1.

\-\\

o

‘World wide this I:festyze was mstucted to the white middie and upper incoms groups Tt South Africa the rest

of society: had no thoics - F1/9 housmg was the solution for poorer commumhes and the domentory towns -
*little boxss, on t’_._m il side, fitdle boxes ...” Tl_m 1ssue of wsban sprawd mird the creatie of the suburb as a

Mtlemennérm, optingizad the musfit of urban living end the squedering of costly resources. (The word
- "eostly” is E@Jlibentn' 18 we 80 often rafer to the “prics” of & resonres ars service. ‘Ihapﬁce usuafly only ._
© refers to the 1mmediata ﬂmac:al ismplication, where a5 "cost” refers to the total actusl benefit of (usually) :
- detnment of such m itern) - : :

The archetypal mbﬂrb;’,:s quite easy to summarizs - The freevay, the off-ramp Jeading into mjur.aﬁerinl and
comusseial strip willf the decentralized shopping mafl at the first or second robot. And the pattern like

. mudenhalblocksmdmungtoﬂmhomn. Evmybuﬂdmgissasmkfmm!hasmbyth&mmeufaparkmg

lot and the feeder yoads are always packed with other vehicles, Every houge has 4 diveway !eadmg uptan

" double garage of some sort. Thugndpattumcouldaisnmmteadiffem;turbmmechgmsm SaeFlg}'S

- The gridiron pattern in urban &asign Temains a pmdox. on the one hand it.symbnlim the nsensitive history

of gity planmng by surveyors and the mechanizing of urban Spthl On the other hand though it has euabled -
# rich unageabﬂ:ty and legibility for the user, reinforsi.2 the steet and squars as the common, 3s well 28
enabling vettical zoning and mixed bse, relying on thess mixes sud that of the building types mdages fo create

'Memorable urban forms. Variation therefors is & pmdmt of the laad uso putems, the street ife and the

nazghbnurhood See Fig 7.5,

The grid pattem does sasily incorporate a grading of spuce forsa a private strinm, to the font de. ., the poreh,
the front gats, the pavement, the steest and ultimetely the square. “The streats and crossings, the fandamental
slemeiits of the grid luyout becames the glue of the uthun fabric of the individual slements ina single biock

But the grid s atso proved ity weak paints,

iu re-developing a grid or to pro-actively plug fnto the gridiron pattemn the importance of conssrvation of

diversity has besr: praved over and over again, a8 in the cass of *us redevelopment of the Sucramento River by
Gavemor Jerry Brown. In urban ecology conservation mesns more than protecting old buildings, but atso

- preserving the older qualities of thie city « the mixed uso, comer stores, general dealors and light industxial, al

vertically mned ta aecorimedats the nwnur's hom sbove his shop or tmia. (Aﬂor Calthe-pe, i in Vaa der Ryn,

- 1951)

“This resulted i the 24-hour commnnity. ot‘pubhc survmllance a1 of community spigit, The very human scals

of building elomonts are retained and antmty of old city gireets &t kopt in tact, Tnfil of buildings contribute
to the abave by being senaitive to the axisting <ity scale wnd architecturs, by propasing vertical and mixed
zoning practicos and by designing mors energy officient building types.

I



'l'h:a could be achieved by 2 madmn; vise hught reatriction, rbgulahons spnc:fymg !smldmgawhmh mcnrporata
_ | passive solar snd clinate mpnnszve “design principles and allowing so called vestical zoving pmctmns This
typs of settlement conld accommodate a rangs of housing options, forthe whale HOCI0-co000MmIC Spectrim
 allowing for & wore balanced community (s is still found in older neighbouchoods). The tigh deasities,
' avuhb:hty of existing mfrastmcttw and the powbahty of croes mbszdxmon resulted in quits affordable

H T _ ' o housing being developed,
E,i"m;'hnmmf il | - e SR
l.!ff’ a== :-- - Therefare the trend towards & more savironmentally sensitive typs of housing is becoming more important.
_ ,i‘,ii-?’m _ o . _-mmmgmaofmhmg{mmmbwamymmwhxchguvnthit)fomspeaplemsurt
e Y et - Ry o ' "Ioohngathmsmsw:thlmmnmmmdmmngmw The move should be towazda cheaper houses -
Tndien gy pnous ) w_i__ D | stvaler aid more flexible with & grester emphasix an shared space and fucilitios, grouped in deser development
[ T A . types which still allow open spacs and maseral systoms 10 function, is the only way in which we will be able

: tomgmﬁmtlyaddrm th@houmghmldogm&mh.&ﬁm. Themost:mpoﬂmtmamtomrdsaurban form
ofahumwlepmxdingspmforpeop.etohw : - '

Fig 7.7 - The "LQ’: Belt™ concep: ar prapmad Bry Sustainabls Communities ~ the shapping centre becames the
- "CBD” qfa communky (Van der Rvn & Calthorpe, 1991)

T4  THE suorrmc;' STRIP

The sxistence of the stripy is devated to the pnvm piotor car, Vehmlar recess is of pmmount imporiance,
with adequata parking space and fargs bilt bonrd-lzke&snlze Beight lights srd eolourfulwindw displays draw

LAY 1t plas inclades .a v:éiet}* uf B Slogle wd double uuit: ave pleced on C Bum‘ly houair;g is eluatmd atehe ine
:m.mﬁ,;?y:u e fozim. the pef wmater for strect and uskoa rerior, a children's play wrea I noschy. the attention of the driver. But within & sustaingble society this becomes to expensive and spread out,
C BT W nmumicm E&hg : T

An altornative would bo to imrem the dmsity ofthemd— tint wmponant sumundmg the commercial strip
development. also allowing residentisl units on top of shiops, businessss and offices, This would allow a greater
pedsstriun uccess to the steip, 'The strip would goaduslly be restructured  through market foress inta a dense
linesr, mixed-use zone which ¢ould incorporate light industry, commercinl, offics, business, retail, as well as
community facilitias. upper- iovel housing. See F:g 7.8. :

Vehicular scosss would be eduiced, improving the pol_lution sssociated with the internal combustion engine.
— - S b o _ - The scale of streets and parking spuce would fmprove to accommodate social activity, landseaps slements and
Fig 7.8 » Dhe residential block as a conpanent of an. mﬁmumemfﬁmswm The 'Mid-block?dm* : : informal trade. The pussible introduction of  light il sysiewm conld by sidered, d dingmitsfeasibﬂity.

fmmmgf s‘;i"l‘;?;ﬁ?:%mmz“ z';;}“ Jor amate ssiahable commuy. This exanple WW . Thoeophasis must be on mors efficient transpartation 1o ensble 1 sxving in total energy consumption,

75



A

@

by

T

| 'Asthcamphas fmmapnmrypnvatammrvmchmmammudﬁmsponnpnon.spmvl

should become edmﬂmm&vammpmmgmﬁalocdm Dwmruodumnbwomdmmand

- astrongarhlmhy ufﬁmuuonpamsmwouldemmﬁnm!hahwfam mma!omludﬂaiumam

ofthn lnu! commmty Tdeally it wouldbeooma A honmnul hmur city.

'I‘!mwould &ntpmaﬁmﬁmhunﬂmdpmducﬁvuimdmpum&wfomc@mhnmculm, allohnmmd
stormwater detnation ponds, ud:mmdpmviouly. The high concsatration: of paople would visit, use and

| 'Mmeaybmﬁ:ﬁommpmffmdpumﬁmmumnedmdmmm:

o

a .

18 Housme WITEIN A,N mvmoumw, mmwoxx

T°

'}.‘hsdasignmnduﬂ for mixdern phnmngwls themtclur fmﬁly. thuywmhlh&inmafmghpm

-, Turailios, umdﬂﬁmﬂumﬁhmminwbamwgﬁu&emm The bigher costs nfi.‘vm ‘uilding
' codts soaring and the ever imrmmg oput of euergy hav& altared the course of housing provisicn, Home
businesses and mm”m becnmiug e smploymmtaltomtwe. Mmmd mons miarmiedd women kre joining

e formal employment ssctor, which result in smaller fam:hau(whommd!hmﬁmdmlmrthm befors.

- investmes®. or sonsolidetiop of land. Fucther mons it would "fit" the sacial scale, local conditions and needs.

'maaefaeeunmchnngmgthnapadnlandmmlnee&softhammmumtymwluchmyhm )

Thabuﬂdmgofaumlled Gmy cottages, mvmzofmgumdaumm&dingamm:mubleapmiaﬁw
slowly emerging as nmﬁmtchxghercuuunfhmg mamfhnoppnmmtyfar!owdmty
tisighbourhiood ta i w their population deasity, incorporating a larger spoctrum of socio~ecotiomic group

. ints tho ayon and rotaing u balancsd agn distribution within the commanity,

Inorsasiog deusity within the block ot caly panmits 8 twors balanead cormmsity, but also cantribute t0 fho
saving of snorgy aind resources, Buuwkusedmompmduchvﬂy.lmﬁmlumﬁedtamwlfnou:tnmw'

: nughbourhoods and space huuhmdmom officiontly. The pnmpleafhnpmvodm«gymbmuse of raduced

~ enerpy loss applice, ‘Tha most m:pomntspinofffromhxgharmdmﬁﬂ densitiss will o the teinctating of the

comer stors, tlwlocakxmml dedarmdamganfmuhmnwopmungnnaloal seale, ’I‘heae smailer
mmdcouwuldmsﬂyba&mlopedmdmmdhy the local mdech&ummquimm'upiul



Hg?ﬂ ~ The fundamentnl niwiaﬁnm mﬁromncmm.sdw house, :ehml, baﬂdiugis vmikm‘m on both
sidas, wm-mmmwmwakm sm:sammmmrmmpmmﬁmm
mc&w&m'abk. :

- petisteation into strests and bnﬁdmgs Ses Fig 7.9,

_ Gmniﬁcnuon in another more conimon phenvmencn - althongh a less ;m:uve one. Older areas clnm o the

clty cenize, whmhmuaually populsted by a older and poorer section ofaocwty airo being *invaded" by .

. yousger, mors afflveat groups, Who ara willlng to move into oldsr buildings, having realized the gpportunity
" of tiving closer to the 3D, Tha relatively oid housss with its specisl charm aro usually rostored o completsly

rebuilt, The relativaly low land values mquim acljer capital outlays with ressonsble retarns than new
develipments o the ouiskirta, Tho sed part of this process i the older, poorer peopis who ars now foreed to
movs to tho cutskirts, fiir from public toensport and the public smevities thsy #o desperately need.

Thioss people could now be sccommodsied in & argely self ustaizing community, whers most of their necu

_ wouldbemotvnﬂmmi!dngdashnm from their residsicss. The rangs of residential options, some partly

aubudmdbythapmmce ofbmmmmﬁdmk&th:sm;ffordabloommnfwomuﬂymgnﬁkm Anthe
gocial commnmtyuublmhos 1tsolflhaymmgorwouldwn for thanldor,nsmll a3 share mthelr\veulth of_
ltnwﬁ!edze. :

Dousifio of up to 97 vnits por hevters wers schisvad in tils redevelnpssent project. (as in Solur Village in
Sustainable Communities, 1991) “Building heights were graded to human scaled structures o strvet fromts, '
mdumng tha gcels of larger building behind, “This ateppmg down of bu:ldmg heights nllaw for homr solar

The mixmz of housing with bu.mm, releil and mufammg (mcnrpomhns u:baa n,gr‘ hultare in allotraent _
gardens) make not oaly for 4 more fntegrated community, but for & more afficient cnm ' Residents working
vidthin the liroits of the neighbourkiood was within walking distanes of both ahogundwur t. In addition to this

_thoy have mm fo illnunmt zmlons whxch could prmndn HY theu- da:l;r frash produce nesds,

Vagmﬁm and specific caustruction mhmques wmined prasive aoli.r energy to and sotive souree method of

 climate sonteol mud heating. A well thought through tree plmﬁng schore did not ordy make for sn aesthetio

plemgmviﬂnmmt but slso had therwoul spin-ofis ~ regulating sun sceees doring ¢ ammerandwinter aad

muting scaled ontdoar space for mmcﬁoa and human mtwity

A mix of transpoct options were slso proposed for user convenience, ‘This not only promoted more haman
dctivity on the streots, but enabled retsil and restaurants to ba sited at nodes of tranport transition, For

~axwopln reataurants, snd shops wers spacaﬁully placed at. o light rail station the promote strest acuvxw by _

aetmehag the exizting pedaamn movement to and ﬁum tha station.

The main ehallauga of low moom hqusing i not to pmvide chup shielters or services, but the astahl:shmnt
of maintsinsble euvironments, oxpandable sholters and clsap infrastructucs, The cost of rnning and

_ mmﬁpgihminvmtshytbeloe.& mmumrhupmd-mngmﬁapmhhmmsma&m The .
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Hg ?.'10 ~ Graen Mfmuw doey not anly include state of the ar: :adhnalogy ore u!pmm. by 'ud.
o Hactul : ¢ q  the building n

anky comply so basic enviromuental criteria to aiready improve the gffectiveness of ike building 1o velare

environment, (Caltkorpe, 1991 ' o ¥ Wi io :_a .

. SR S VO S b 1 ML L T e

. guiding princistes far the plaaning and design of theso affordable settlements should be environmentally drivea.

Pasaive solar climate contiol, photocell snergy gensrators and social responsibility should be the issues which

paramount importunce for thess gettlements’ fong terim smiv'al._'

 moed to be aédressed. Ths need: for commuaity pertisipetion, job generstion and urban agriculture is of

7.6  GREEN ARCHITECTURE

763 Introduction

 The framework gocs further than just addressing the planning and design of the public space - the design
principles of the inildings are also addressed. The urban ecological approach calls for energy efficient building

types. In view of the fact thet & family spends up to 40% of their living sxpenditure on heating and cooling

s proof that snergy consuription must be addressed i sustainable urban settisments, . All buildings should be
. sean a3 productive bio-skeltrs as opposed to onfy » shelter - not only consuming material and energy, t .t also

productive technology unist be incorporated.

'In 50 called Grsen Architectur issus such as local mioro climate, solar socess, notural ventilation and
~ insulktion ara incorporated in the objectives of design. Natural sunlight would take president over artificial

lighting, South Africa with its long and reliable sun filied days luks sn idteal climato for this spproach. - South
Aftics it one of the couetriss most suited for solar power utilisation. Fig 6,10, Not ouly do we have long
sunny stumwm, but aur wixiters ure M?@lj‘ mild, Well designed solar actass, insulstion and passive solar
techinology could radically reduce the consumption of exprasive energy. Expensive in terms of cost not in
terms of the price the South African consumers pay. Our household energy is largely derived from burning
fousil fuels, close to the mining sources: This process not only producss atmospheric polfution, but also

. véquires Jarge quantities of water (x resouzce which is not wbundsnt in our country) and very inefficientin terms

of tesourcs utilization,

It is thersfors an scologival response to slimats which stesrs the rban designertowarﬁs solar enetgy

opfimization in the designing of South African settlements, “Thia spproach will uddress present problems of

*sick building syndrame* experieuced in modem building where the local climate was not considered, nor the
 ‘requisemsnts of the user or the cost of long term maintenaics of the setilement, '
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Urbaa scology stresses the 1mpomnce of syergy he:meuaaml, technological and environments! concsrs,

’I‘hecourtyn:d actmgns 2 thermal buffe, as well asallowmg light and nahure] veatilation, also beoom a very
N social spaca. Tha!ightmdwamth ofthespmconmbmmthxs idmwmwgmmmtyofm stvium ag
' oppasedmadnrkﬂmlobhyofenmmibm h : :

[\

| ?mh-o-mﬁrmmmmmmch

'I'hmnpproachxsenvimnmtnllyﬁmdlymsavmlupm Itmtonlymdtmthemmmphnnofmergy
_'ususllydcﬁvodfwmfomtﬁwlsmsﬂuﬂ;mmbutuummmwplmwdmofmgy ’l'hacast :
: ot‘tha tachnnloay m:xhtnotalwaysbeleas expausm, butthe nmmugcom:s ridically raducad '

Building technoiogy has ree.ched the stags ofbemg abla to sufﬁcmnﬂy deal with & broad range-of solar- opticas,

_ SQIar techmlogy can now be instulled for sperific purposes ~ p“mpmx water for domestic mpply, pre—heuhng

water, swimming pnolsau: As our technology of battsries @ad sioregs ofemgy improves more solar ensrgy
can be swmdandgmter voltagewouldbe yosslble '

: Old desiga concerns are How h&ing raiusuted Mh as nortﬁmﬁ omnlahon, Ibﬁl wind pattm. solir eavelopes
(building massing that do not shiads adircent buildings) and the thermal qualitiss of matenal (ﬁmi clay brick |
_ stmnmformcopmvedmbecuolarmwmrmd warmiss it winter than cement brick structures),
‘World wids experience lias proven that good solar sccess is possible with tuilding densities of 95 dwellings per

hectate (aftec Van der Ryn, 1991). The traditional orientation of the gtid layout to be north south sgain is "
- proved obe mvtronmantﬂlly fnendly '

_ Utﬁnn ecology, a5 was siated aarlier,_'also itreliades the pdnmplasgmdmg the architecturs of the sity. Response |
- to place is most certainly the most importaat aritéria suggesied by the nations of urbaa scology and sustainable
seltloments, A raspect for the spactel milien mwh:chbuﬂdingsm hmngplacadiawhmslackmg ﬁ-ommost .

of the mndem developments in cities world wide,

963 Climate Cantrol

"o criteria for olimta contéo] which should be considered is the responss to the local environment and snergy

efficioncy, Northem orientation is sesential for maximum solar exposure and daylight peastration. ‘Therefore

the different orientations calls for different facade treatments, Skylights and atriums are methods to overcoms
constraints in northern orlentation, allowing sun light pensteation and reducing snurgy cost for artificial lighting,
. Courtyudamdatnumalmantasathnmlhlﬁar,pmvidlngmmwmchheat exchmgaeanmmplm '
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o o : . | . . . _ _ | L ” o -'_Insu!uxunandmullhoncomplatesthoﬁmdamulconsidmuomgmdmghuﬂdingdwgnﬁomam@mm
. B . - . I e : i o - poistof view, mu:mm&amtumﬁwﬁomdtndaymdummm. Ventilation j& the namueal
SR . o |  methiod to distribute the heat or reduce the biild up of hest in surmer, North fucing windows and petios can
S - algo be mpluced mthskyﬂghtsmdcourtymds to aﬂuwmﬂghtp&ohhun into all livmgs’paoesnf the building.
S Greunhouu type struchiese a‘dda’d to the northerm agd the mthmalwuﬁom ofah.xildingwdﬂld improve the
intsrior climste sigmﬁemtly The teaditional northmmmroomﬁmcﬂonsas apussm solar heater, wamnng _ _
'memuuarafmsbuudmgbymmgthmhuvaylongmﬁmd light waves. -~ More advanced southers N
L - * gresubiouss typs struciure act a5 “entry vesiibiles” which seplaces detailed cfimas conrol, It also allows & o
e L - o B T mdyamountofhghtmmtha datker‘szdeofthe‘&midmg,whichreducoslhanaadibrmﬁm'lightmg

s _1,5.4  Contextualisn. lismy. .z/"
"The notion of cuntexttnhstu is drawn m&nurbm wo!ogy 25 nﬁmdsmemsi prerequima for mabxhly'
o e e o o commamities. Ifnotonlyaddresmform,butalmﬁmctimalﬁtofpmpmdhuﬂdmgtypés Wheraastha
N progremvemodanﬂst(am}thafunctmnofabuﬂdmgtodnﬁnmtsﬁarmmtherthmﬁsmmmmhxpmthm-
) N o naighbomor ity responmbmtymthahrgcmbmfummtk (lr'aﬂdﬁrki"ﬂs 1991)

commsﬁgmssaeﬂne_d by_l'ata: -Calmnrp_a; 28 *...responding to the needs of the neighbourhood by reinforcing
. the street while providing for the private needs of the inhabitants with intemal s'gmes, responding the local
climate whils tespecting the urban trad‘tlons, fitting in visually by tsing aytnpmhehe form while modafymg the

' plmmsatisfycurrenthnmeholdtypes L _ 7

I _ _ o s o o o | . | '_ L o - _ _- | Inurhanecolagythasoﬁialaapectnfbuudingsmulsnimpom Asmthecuseinthanatmlecnlogysem}
' - SR - ' . o B o , mmcmmmdmtmhoﬂuaﬁmrhmmulpmoﬂhoewmm Bmldiugstudtﬁaspmslhayfommpmvm
A e o - = to allow or disallow social insraction, mmmonmwmpw;mpmmspmmdmw by
P _ - _ | : o | ' " ' Nwmian‘bmibta&}ma, givatgnodiduoflhasuhﬁa instlm ﬁtformmm&l interaction, Tha
. ) L _ S = - | L ) ' dmgnoh]lhuiltfomdimfmshmﬂdmmmhm:dmm&. .a_ﬁundmgulaemeialbehnvmur
R | - o s throngh thoso g, | A -

Thahsicpﬁmiﬂumﬂdb&éummﬁupnfoum Firstly the stwoture ghould bs-on an inviting seale = .,
rehﬁngthamnﬁ:!mleofm Sethacks. aﬁmﬁmwdmﬂan&theenlphmaofmmwwuuidbngmm o ey
wchisve just this, Secondly the building shonld give & clear indication or clus to 16 Usts or pusseivby about

. tho hietaechy of spice. mpubhcﬁnmn,mmﬁnmmmdthﬂpnmmmemwshoﬂdbedoﬁned'

- by & spacial progression, articulated by elements such as steps, ptes,mtmmnsmdlevels ‘I‘h;smnlees fou
wuuundmtoodanv&onmmt,bothformmsmdthawsimh '

L)

e
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'- Ry ?.11 The Solar Attlc a5 an mmprc of&axia tecimological components whfch could bc tncorporared into

the deign o houses rcauhom, 1591)

Eutrmces of bmldmgs should allow for a gradmg ofspacs frons public tuwa:ds private, provldmg SpHCO for. _
socializing, meoting and. genersting straet sotivity. The actual enfragces should still be public euough tvinvits -

tha v:smarami give olear clues tothesh'angunstoshamatstawsoﬂbespacc. ‘I‘hemtemalspacesshould

| again pmvxda for more intimate scoialization in atm:ms und courtyards, zot only hall ways snd foyers. -";\s :

o in housing, semi-private places suck as these : support the cnavmaht)rnacessary for bualthy city Tife, Without
i phces such as these, people retreat into their private world, foxing common ﬂmutymmpons:bﬂxty (Patar -

c.alﬂmpe in Van der Ryn, 1991) -

b this cummcm reaponslbihty which Becotiis importsnt in gencrating & susteinsble commupity. In the
ecnlogical system all actions ars directed towards maintaining a dynsmic equilibrium, "In some intrectable way,
climats responsive design foroes buildings to bscons more locally xud soolally responsive and responsible.”
(Peter Calthorpe, inVandarRyn, 1991) Enwmnmentalconmms reinforce the &¢ namon places - usually those

pluces which the *building us a ruchine® approach sliminated. It has slways been thess spaces which made

places mors habitable. Thus ecofogical character of a place goos hand mhand Wlﬂi mlvmg surious social and -
. stonomic pmhlems L :

.

77  ENVIRONMEN) AL TECENOLOGY

771 Solor Attie

Xt is apecifically weeful in rosidential umits with pitched roofs. Tho caftors snd ceilings are supet insulated and
linsd withs black plastic, Double glazing panels are justalled in the nonbern faving side, together with “heat
rods® {plastic tubes filled with sutsctic salts that have 20 times the heat ratention capacity of dsnse materials
often used for heat storage such as concrets, The heat captarecl in the attic is then dismbutedtbrongh a
conventional dust and. fin system to cthet pariz of the dwelling. 'The big advaatags, besides its welative low

* cost, iy the fact that the spce itutihmisusuallyunus“din the houss, Ses Fig .11

o
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: 7.7.: Sdlar(irmhousé |

" This mdmwﬂmnummm:ﬂdadtothomﬂh&emgpommuﬂhamnmg not only acts es strextea

i

mﬂmmﬂicthutlm, 1tacmi.upnuivemlar heat caoliector, msﬂmplaaddmmtothohousewu!dba
used #5 the conventional *sun room” amnpmp&mhommmwvagmblwaﬂymmund. In colder

“cliates 50 called.solmum: are buile which incotporate double glzing mc_l other tnsulation __fenm

7.7.3 Sewage Treatment |

Waste treatment must also be meorporated. iﬁtﬁamdxofuxbmwologyaudiucmuymimpcmtpmof.
a;n ecosym Stave Sorfling (in Van det Ryi, 1991) Moped 8 wasie treatmnt system called the "solar
squacedl”, The symmcmtos 2 poly-cull:lml habitat in which & piastxo subetmto provides a surface t‘orbaetannl _
gmwﬁ: ThahacunanaaMgf&mbymhmpodsmdoﬂmmammrgmiam Floating water

" hyscinths tukes up the majority of nutrients in the efﬂuent. The ¢ystom is covered with commercial double -
layered plasﬁc greenhoum fo ointain & stable bigh temperaturs for optimumbinlogical astivity. See Fig 7.12.

'The energy use of the system is fur below tlu;t of conventions! wcondury reatmiont plants.,  The propised

symmalm poses no onvironmental hazard (such as airborne viruses, odour of unsightliness) &8 it is completely

 contained, The purified water i of x recreational quality snd could bs storéd in retention pends for irrigation

plrposss,

78  MANAGING OF WASTE

The amphasis must shift froe ¢rop tamgemeat to rssourca mansgemsnt, A healthy total environment make

for & succesaiiul and good crop - ot only pestivides of fetilizer or mechanized tochnology, but also the soil

. condition, the water quality snd the functioning of & ecological foeding pyramid. The necessary vorollary of

that rols - theaanm:mofmmga, gachage, and other Waste reeourcss - :acommnnlyxgnored,orathest
munnmm* (DavideVauderRyn. 1991) If waste production van be approached from a

" rescurcos poteatial point of view, we could start closing the ecological gap batween exploitation, production,

_consuming and vaste, “Urtan agn_culw provides the link in completing the flow of nutrients and energy.

T
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Once this upproach i is mmrpmwd int our urbu euvxromwt weoonumm value and auvirowm pay-pify of
 miigating durmping sites reaching toxic levels, of using organic wasts as fuctilizer and of defray the costs of
' '_acmﬂly “disposing® ofmemmpmducedbymdomhvmg Tﬁopohnmllocked iit onr organic waste has
ot yet beon roeearched in Soutl Africk. The Mmohtan Washington Council of Governmeat, produced

sisilar statistics showing the ntlmmg The cityofWashmgm, with a population of 756 000 peopls, prodises

3oﬁnnllmgallonmfmwmmgsper day. Itudmdmtnmmmoughnmmm fertilizs 13 750
'Mua:iwdswmppnﬁmnm If the mb!corgmic mnq:one*eofme dommhcmmaddedﬁia

mebynuﬂyzﬂ (ngh,lm) : .

Em:fma’ri;loatthmughthucollwummlpmcmugofrhaomuioﬁnmhwmghtthoumdhecmwouid :
Mmpmmm Ifthtalmdmumwmtuhembdmdodmmmaﬂ,mtennvalyfamdplomﬂm_

advantage wonld increass. thimummppmdmuonsyﬁema, uhiumgmmppmzmdmmsm.al

mppmpmmw.ﬁ:aagmnlturﬂyieldsmm:m Addh:ﬁ:mthalowurupmlout!ayofmmmg&m '
-_m‘zmlcwutapmdumdmclosamw fhﬂm*mmthﬁmmmcpay-oﬁs

| Thesd&ed spin'-offoma intense, pmamﬁvam ecalosy based aaﬁciumx practica would by that, iy addition,
to the food which ig bemg pmdumd, the waste snd enufgy witich are baing recycled the fuemed plot would
- "produce oxygea, ptmi’y the air, moderxts tempmturos i b desthotically pleasmg to the eys, It could slso
a:tasaedmhmﬁ cetes andracreatioml mnren

The sustainsble upproach thi,w shows cluﬁy -:n_amall portion of the whols would ot ts sbls to produce
 consintentlv i€t was abused. The pravailing ecosystem must be urderstood aad acting forces should follow the
" _mmnimm Itnhopmmmaanumumpmnﬂtockodmthemmnfwrurbmswmw
If the above system is opted for, citiea wmust berame more responsidle for the toxic products and the heavy
meotals in their waste lines, The sofution Jies i the developing of stentegios 10 provent any dumping of thess
toxing into the vasts strewn in theﬁ.tstplm A longadtwuﬁomlpruw aad effective ooonomie incertives
may tllowtlustnbadoue. '
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8.0 URBAN AGﬁIcULTt{RE .

Ty
4

. .:t? : - . I ,{/'

N ‘To-daymdwenmomsomﬂmﬁsmMsmlmmmmmmmwmmmymw
_ Phymunpomntpmmdmlemihsathbmmbcmurbmmdthupenwmbetwveanhmnqnd_

siatteal needs, (Ryazkowskx. 1585). Ithubmmdwxmlymmmmhemnrbmmlogy
mmmmmmwm&auymwmchupmu&mmubem not only to consume, but
fo produce, Thohomnadevoryntherbuddmgthushawmupomrshﬂoa.ratharﬁanlconsumr The.
mmmptmmbeprqectedmmthourbmimdmpa Whnleciuesmbwommmseifmumngmfood

and enetgy prodm:txon. and spin-offs such a8 job creauon, cleaning of urban blight and savirongental

lmprovoment. coidd &Il form part of this integrated appmh Sce F:g 8.1

0o

82 - MODERN FARMING AND IT’S FALSE ECONOMY

Faruing world-wida ia kept on ts foet 30 to say, through capital intensive subsidies, South Afiuca is 1o
axcepuon We ae in the process of reducing the dependsnce on subsidised cousuruer prices and controtling

boards, but the results are slowtoshcwganml fmprovomentsmthumnrkew Tn addition to th's all our major

citios are sprawling duily over arsble trnd, in the portion of the conntey with mtauvaly ligher rainfall averages. _

T Awerics the rosiropolitan areas account for 51,7% of the prime agrivultursl land. The reason being thai city
usually developed arouad river mouths, oa flood plains (afier Kntz, in Vau der Ryn, 1991y and nmum!
productive ugﬁcultm‘al oarkets taft:r Iacohs. 19?7). _

: City ohmhmscontnbm to the powntial ofinmnsm agﬂculmra because ot‘relatxve lughm =m1pmmres. rainfall

apd the sbundance of organic wasts, The limited gpace and proximity " ety mike for sophistioated

productmn mathods to be utilizad for raximum yislds, rrigation with grey watse collected from the immndinta

community and tha gorminasion of seadings i in xrauuhoum naxtto 9J.n housss, nlows the poteuhal of 8 very
productive facming aconomy Sen Fiq 8.2. _
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83 mmm PESTICIDES mmtcm,ns B

Madm nanculm and its naed fa:, oxotasive s af. feetilizer, paamndns and herbicides to produee "good”

- crops, implise an enormous mmnmhl cost, Daspite the developrient of hardy, pest reeistant cultivars for
© mvery typs of crop, uhnsbeeomo common practice 1o *secire” crops with the uss of thess pobuatialiy toxic and

expensive additives. Thess additives do ot only add to the sxorbitsat apxsal ocutlay of the modam ﬁm it

' poﬁuwamﬂdmupw ﬁ:efoodchammdmmmﬂlybnildsup inns,asmoendcummm.wtomlwﬂs The o
biclogically sustaining control of pests beuonu incredibly sumphb!u o e:twstroplnu collupes ot“ the feeding - -

pymnnﬂ followed by the pwsiblhty of a major paat outbmk

“The ressoss for tho extreme dépendoncois mawmmmngofmmm 1f certain post would invade

the mnmculmre the whale crop would be devastated. . The ecological spprosih would be to promots diverss
and mixed ugriculture, The inter planhng of jegurmes ham:m conventional Srops, not oﬁly mproves the soil

 fertility by binding nitrogen, but slso Ii:mts the risk of losiag the whols arop by S0%..

W:ththamhmiuﬂonofﬁmmg iugenmlandthamgeoﬂarga eo-operuhvefmm. thtpmbiem ci‘sml

erogion through wlnd and precipitation havix taken on dﬂmm a8 mexsures - 3,5 billion tons of topsoil is baing
lost in South Africa par snmim. For 4 aounty of which 65% bas beécoms unt:llahla dus to climatic and

_topomphlc consmins thig is serious. (Krugnr. 1993)

The proximity of 4 coustner group also saves on the cost of transpo:t and mrketing, which pay-o&‘s by

'--redumngthacostoffoodhathebmdarcomumty Genorally farmers only recsive 25 - 30% of the retail
- prics for his producs, Tmspog}atm.pﬁchzinz morkating sad the wholesale and = I sector all take thoir

gtics to the detriment of the productive part of the rgrisultural sectons By &, n_nvin; the community in
gorminating, plonting, mainteining and harvesting of the different ceops, & wirge portion of both the
suvivonmentsl sad marketing vosts would ba sliminated tius reducing the cost oF basic und mutritious food,

Fertilization costs could be rodhioad by using the arganic waste of tha community to festilizs the soil and replacs

the ssventiel orgasio component lost during Hlling and intensive funming. Intsasive farming could also sssist

fn the mprqvms of tho treated offluent parcolating through the soil, by withdrawing lecge percantuges of the -

itients. Through tiis practice walet is re-used, banefitting the gmuaclwmr qunhty fxd the environment at

'luga Nots the sducational value of utbe tgﬁcnltm.
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84 _sm_i. FERTILITY

Soit Mdityramams an am!nguom subject, thh diffiscent opimonnnd may mzmnnnpﬂnns Soil famhtyand
mppmdmnmmthabmsfo‘;)‘ nﬂﬂmt:ﬁeranomdmhmmraathmrlifeatym It ig still one
ofthnmpomntmm why c1 umsum.mthnuthaving ﬁonmﬂuo&nrﬁn&ilsmfood The bxggest

environmenta] problem MyhmmmofmowWMu Themmmﬂpnmmthechemu '

mdusummd&aﬁm the custodixgs of the sofl, watsr snd the landscape. Mughagmmmmng

mﬂvmﬁmmammwgmmdmwmkmhmdﬁmlmwbmstm'

b&formmandymlds

| .-Tomxmthenummabsorhmby&ommammmm unpmhve mmcmm moflow_ -

"prieed“ {hut "eostly") ir .atmn mter on over fertilized fialds rasult itl two. senona anvmmantal impacts:

@ m subspaatal urfuce numoff t the éxisting drainage ways, which fesd out of rivers aad
© dapis ~ ot ooly eutrifying the whter resscvoirs, butalso nsilting in silting of these sxpensive
dam and toxifying the water body floor becauss of the build-up of insoluble phosphates in
tho silt, ('I‘hefh:tebwpoortdim:nm in point - mostoithnbottnmfeedmgﬁshhm
died 25 uamlt of the. I:omqmnm ofphosphams. a3 woll as !hacloggmg of the floor by

 dead bluer-gxm algaa,)

G The pollulion of gmmd watst rssources dus to the enortous quantities of nitrogen « which
is vety solubls -which is baing leached bmuae of the over saturation of the needs of the
planted crops. Tha ptoblem is ilmdy rewulting in witer quahty problems in the Wesitern
Tranevaal,

. (;;'i} . Ltisthe aquanaﬂing of precions vesources m mores then one way, Not only m_omps- being |
' aver fortilized, but the produce is usually far from its msrket and excegsive tansport costs are

3
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. promote ingsgration of human and natural processas which muld raduce the cost ofnrbau mﬁromnms re
" nagure, {Ho:@h 15791) '

__ R A
: _ﬁ.%, - .sﬁm.l'!nd.m_habmmion
D e ~ i
Wildiife e ——
ekt ' Ay JForasts g | _
ﬁmmf ’ Gardens _ ':m“ " mﬂh :
' faun;__'_'_ : F}nn o managematt
: .mﬂicnmnv- ?maﬂgﬂvgﬁ- o
- g 8.3 - The educational valie of mﬁwafmniug is mﬂ)‘ ovetlooked, Iamr a ﬁa:nm,* fora more diverse
biological anvironment, with the emphasis on the integration of man axd nature, Urban Agriculture alto

8.5 concmsxon

Urban agumxlturo refers to farming or open spacs used for an agncultml uso within our cities, Agncu!tual

systems ate man-made but s Tk betwesn plaats, aniinale interacting with soils, wnicro-climats, and Iately
techiiology _(rcfemng to the technology of seed, fertilizer, imvigation and ‘mechanisation). Un.hks se_lf-
perpotuating natucal systems, tnoders: agticulticsl ayﬁtems are unstable,  Cultivation, fertilizing, maintenance
and jrrigation ure all therefore important equiroments. Yield and appeatance of the produce are ths main gosls.

Althnﬂjhahrgepor&onﬁfﬁﬁ&ieﬂt&mm?cledagpa:tnflhnnahm}pmuaas, doﬁ{mm_éhsnﬁmls are glso

#ddod in the farm of nitrogen xich fertilizers, pesticides and herbicides. This may improve soil fertility and

. gmw:hnt"thn plﬁni, but ffects the natursl syatems present in the vicinity of the distirbanee. As only & vesy

small portion of the produce is being rac}cled. depletion of the natural wmposltion of theee systems is

"mavztnble. _

The more traditionl mixed farming practioss allow for a wide variety of cultivated species which also belp to
maintain & corbuin degres of scological balnce. The nutrient input from agricultural snirmals and the principle
of erop rotation, crop variuty and the inclusion of patural communities for hedges or windbreaks are quite

- signifioant in maintaining & sore custainable systetn, The fossil fuels and industrinl machine has unfortitoately

changed this for ever. Mass farming, chemical controls aud soil prepuration practices have made fur more
commsrc:ﬂly arientated farming, farmmg monucmnms avar Tatgo expansss of laud

The mmplamemary benefit of erap md live stock flnning is also disappemingﬁ 29 they are separated for

- management reasons,  Thoss two arms of agriculture work well together to cycle energy between them by

closing the gap between explomuon and production, On the ona hand snireal famnnz haz eaormous quantities

'ofmn:mmmaatnd of, and on the other hand the cyop farmers havetolmporteuormous amounts of fertilizer

and other chemical growth s:mulatom

Tha sbove seem to improve ptoduction figures, but is contributing little to sustain the non-renewable sources

* of saergy, topsoil and fragils econystems, It tharefors hes high eavironment costs, viewirg the system
' holiatwally The concentration of cheaicals, fartilizers, peaucxdesmmﬁma homogmuus erops threatens the

lifo in the soil, derlates e soil nutclent levels, i.o. the humus, the trace sloments, a5 well as ths biological
health, The pollutwn of the groundwater, streams and rivers which are being sutrified, as well o3 the
disturbaues of the hydrological cycle all timit the long term muimbﬂ:ty of the gystem. If urban futing is

- approached in the correct way, 1twﬂlno_tnnlymeﬁoredmﬁlhumpuwf s on ecology, but will alse

bensiit the sacial, environmental, aud the urban setting a1 a whole. Utban agricvitars could helpy fosd wat
froprove the ecobomio problems as & ;‘euul! of the enormous influx of poor rirsi peopis t. o sldes,

87



the LiFe SUpporT SYSTEM

Phote %e.-::s-—m ces e v g
c.h oA 11] cells o c?'x%.av{ -ﬁ[m‘.’s,
CgmSumvag Eonbem i aut. o
a‘:mbamdmkas Zud nEE qem:

Ef;& {anck matm

im ?. tuqm m«nl
j; fwa s’

%E ﬁmﬂ &

: ‘mc.a. “The. ﬁmna-m ”E !mvnsj

- hins. 19' x b zmceni ?[m -Fm smqu

. 798 ‘E | &gﬁ:ii l J

eusﬁ. S Hu i q M

éﬁx‘ﬁc’l GI ‘1 kﬂ ﬂ{

Fig 9.1 - Tha "Lie Suppors Syovan* a5 @ ool for a holstc approach io urban design, (Stnzsonds, 1986)

9.2 - Making citles work: horder by aptbuizingspau mixed land use and direcs Unk between production
a?& wnsungpﬂof. Muﬁmm as ca.rc smdy, rmenbagamﬁ: and Rawsdal X 089) _

81  URBAN ECOLOGY GOALS

mnl v maao |nm‘£ mtul o'u'!'

90 PROPOSED URSAN DESIGN MODEL

"
)

The first goal must be 40 visw any project holistically - et i a scologisal and social satting with pertirisat

opportunities, but crtain critical i tations und needs. By undsrstaading the local and regions! snvironment

 ag-well s the critical ecologicsl factors sustaining it, the urban designer would be able to assess and evafuste

avery .aspec't of his propmal 's performancy within the limitaticas of the sstiing, A basic understanding of
scological principles related to sustainabifity would contn'bub: to his ability to optimm tha poteuu:l of pature
a8 spmnu in unpmmgandmmtamg soitlementy. Ses anQ 1

. ’Iﬁemmdgoﬂ'istbatpfahultkymdiuﬁgrthdwdxlmvimnﬁnn&telyiﬂgnuthelmﬂmmmymmﬁmﬁn |

econotnic growth and developmeat of any commimity, ~This should be addressed by providing ¢conomic

 opportunity, accessible for the specific community who ultimately is bsing settled. Diversity in the socio-

sconomic opportimity, % it naturs, would reinforce the mb!mg framework of on informative economy.

. i’eopla will not care for mature if they are hungry, cold tnd bave no shalte; againgt tho slements, -

 Make cifiss work harder - sctivity corvidors should ba da_na_iﬁed. mixed s must be prowmoted and nodes b |

amplified xnd reinforced. Diroct connection. should ba mads between produstion and. conswmption,  Peblio
fac:lmes should reinforcs this notion of integration. Upﬁmum nye of space and land should ba the theust in
craating more efficient and sustainsble cities. See Fig 2.2,

| m.mﬂmof'ﬁmﬁﬁnﬂlmdmpu and » means to fix ab npanspmkm;cmre and eusuring its future

existenco, The open space systom should be seon x5 a functional land use, doubling up as agricultural allotmeat,

 woodlots, wind breaks, drainage ways, stormwater dstention zones or conservation sreas. Public amenities such

as sewacags treatment facilitios, as well us achools, parkas, sport and recmuonul facxhtxes -.ouid b used to

' mnfomihuxmtafﬁamopenspam

Bavirommental education, local kowledge, field and study centres should all be direoted towards the
underatanding of the rban scologital concer.. and reasons for & sustainabls commuinity, Urban ecology would
:_?mvidoth'a !houmtiq:l' framawork for the above. - Socisl and economic velus should be allocated towads dense
sottlomsonts, as well is open spaces flood lines (Aloxandea), underlying dolomite (anerdale) and geo-techuical
rspects (Vosloorus) could not baheld as the unly reason for not developing or squatting within these productive
landscopes. Finding & way in which pecpla add value to land without destroying its oub ntial,
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Approaching the implameatation of urban ecology and sustainable devél_apniant from & pragmuatic and realistic
point of view producss the only workible solution. The changs w,t&s euch % society will be slow,
increment. !, but accumulative, Creating sw:h societiss would mqmp- 4 fnndmul puad;gm shift from
mmmmenhmdtommaonwm - t : -

w mmgmummmm.msy the privase s the public sector, Manners and desiguers will have

to sot the Frame work facilitating an aitscaative approach 16 city growth and developmont. ‘This should be
followed (or even preceded) by gov  umental policy or incantives for the initisl implementation of same ofthe

. mentioisd proposals, The pnvmmmrmmfuuowbymmm urbin scological principles if snd whes
_ theymoonvmcedthttthiswould mmﬂtinﬁuncinnndecmmcspm-oﬁumwy-uﬁ’s

The policy mtppo:tmdupimlinmmbu of&m ﬁmemmt;hitloml', regioﬁal-or- osatral - must be the most

* eritieal step. Bt it should bs the urban dosigners wh rist fobby for this alteruative spprosch from & holistin

md tealistic point of view, Understanding the critical enviconmsital issues, both regmnilly and lomlly, It
tiss docal soils, climate and land allaw, focal food pmdmhan should be stismulated. In our prossnt Birst world -

“Thied world qphtﬂus cotdd become u resns for thoawnthlitﬂewmm. na means ard understanding of
" the wrban economic system, to employ their rural skills to geniaras an income. This would also feed '
thmalvos, without baving to My sxpensive food snd it would snnmm the Tocul mnomy

.J?’

A typical strategy would bt{J 'to reconaect hmm. wmk, shopping aid recmtlon with the eavironment through_

 sound apacial organization n)h! layout This should be done i such’ & way 65 o reclsim valnnbla Innd from the

wvohiicle to release it %s tinotional tandscapes,  Citiss would hecontie denser, which would wliow strong
pedestrianized connections to dsvelop, mors space people and activity, Denser communities would trensure and
uge their open space more productively.  Land-uses such us allotment gardening, recreation, wiidlife
sonservation and sormywater detention would become i mpomut and pmvadn functionst, mthehc and scological
valus to thaan open spaces.

The relative high am‘q’, low riss residential and built il could allow for good solar aocess, &s & grading
of social space (from private courtyards to sirests, equerss, parks 2od common opea space). Rediice the
parcentuge of area being set asids for strests and infrastructure. Ry restricting vehiculer access and developing

. pedestrizn and bicycle teails the following is achioved: consumption of fiuel would be reduced; the threat of

motor veliclo dominwace of the piblic realu ie eliminated and a tighter knit community would develop - froer

- public inmﬁon. ~ The present notion of categorizing of streets should be promoted to establish & clear

hisrarchy of streets. The capoity of major arterial will never be sufficient - the attituda of better roads, mors
vehioles will persist, The spprosch to sustainable transportation should be, in the words of Sim vun der Ryn
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o wxlimutmpmdmgmovamt or mumng ﬁummlhed tnwei. {tha des.'gn shou!d) giva cohom otines to bloc&.«s
and umghbourhoods . snd eacoursge pedestrisn movement ... and uses utmnahwl into & "Lifebelt’ or litmlr
pedasm-onentated m}ﬁhm (nodaa)“ (Vm der Ryn, 1991) 3

'I‘ha main emphissia should bo to radueo the Iengzh of Ioul teipe 0 gorvices, retail and job opportumtws. This
: mwummwmamgmwmmmmwmmmmmﬁm promoting mixed feed
' use vezoning and by lobbying for incentives to dwdophomg a5 pact of businees and rotuil devclopmmts.

The compasinees of the residential arses would mluce ﬁﬁgmm costs wid promots a kigh lavel

pedostrianisation » mduchgmnmdofﬁaﬁpnmmmm,um“pmmthudanf *sity of foot”.

Tisa reeidontial component should focus on & mixed wao comumorcial "lift belt* incorporating all services nesdad

by ths local community, from public amenities to tetail, business and Inisurs facilities, The importance of
snergy saviog snd fit to the eaviroumsntal couditions of the specific site should be enaphasises on all levels,
Lastly the socis] functioning and uantgement of such a "sustainable community” must bo suggested by the

settiement form as welkas its maintonance, as proposed in the. development framework.

Energy ramsins one of the most important fssues in design for sustainsble living. Linking peopls .dl'mctly.ta
1rad; food &nd energy systems as & means of introduckag them o tha urban ecology i intportant. “This is only

\‘x\ possibls through the provision of the opportuity, #s well a2 the education programime which is required to alter
\premz values and attitudes. Tha iininnizing for the import of energy which could be gencrated locally and |

Iimmng the lora of enecgy through bed desigy would bo the approach, In the clculation of energy cost on

dol\t\n{fm:hmty studies on different option must take into account the totsl coat of generating the snergy, rather

than tie prico paid by the consumer,  For axamplo South Afcica 25 2 whols has a heacly perfect location for
the uhlﬁ.\ation of solar power a8 pm of the donmhu suargy supply. Seo chawmg Solar Iusula:lon.
\\

Waats disposel is seess asan impomnt 1OS0UICE w:thintheutbmnmlazml paradigm, The proposed fraunwork |

mmst allow for sewerage, waste water and solid wasts to be zecycled locally as far ns possible. The wmost
important sifect would be tﬁ§ saparstion of waste at the sourcs - the honsshold - for more cost effective

- wecycling, This would be cost sffective if the open spaces would be designed as functional land uses,

sccommodating agricuiture and ather functions as discussed proviously,
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M.I ?Iu Garden Chyla'omm mmmwpmmmm & concern fo raconnect rhem_ralwitk
ﬁ wbm 10 imprw the quurlga ofrhc mdromnmal health, (In Smdnabk Communities, 1991) _

%mmm.“%mcm

© kidotors Hesource sxhauston
T B
“Thinkoons : Waktian 1868 Odom 157
'BAI_.SNM

o

S . : fﬁ " HARMONY
' | SPATIAL RELATIONSHIPS SRNGOAY RELATIONSHIPS
L cmmwmmmamm © o Clly pressncs e Ganjua Lack
: fosk inefleators : *Look and Fest®
mdiuluu Hmam "
" ‘Phinkins : MeHery ' 1 Lyneh 1977
W WoHery 1900 .'mn-evdrﬁnm

H.g 102~ Bdaﬂca, Fis and Hmmamv a madel used 1o mfum the bia-p}owical statue of the Cape Town
reglon. (Gasson, 1993) . _

100 THE _QUESTIOI;I OF AN ECOLOGICAL BIAS.

100 - m’IRODUCTION

As gtatsd Preﬁouély the environmnental movement ix relatively young it the history of city planuing. The

carlient sttempts to plun for & *greener” tity (Howard and othiers ik the Garden City Movement) was primarily
advmating a stronger cohamon Is ~ween the mlchmo driven, industrial city nnd the :gncultura onentatod '

. oouumda, S»Fiz 10. L

The quaetioa“x of an cotlogn. « as.is ditosted towsnds & more integrated approach, specifically taken in'o
account ths savironrmental factors which Bavs so oftea boert noglected in the planning and design of settlsments.
As in the case of the Garden City Movement, the fandsmental reason for this being iraproved savironmental
heslth crmngnmmdwammnomyaudaumptmtomkatﬁamym more livable eavironment. *...the
purpose of new tawn shifted from a means occtipation or escaps o A mponsa tamdusmahsaﬁonand its ift
uffucls. (Caltﬁorpe, 1991} :

The goat is zot anti~city, b Py nu attempt towards a mqfa susiainable city: ecologically, socially and

‘economica'tv, The understanding and studying of both the himan inspired {sacio-economical and tecimological)

notions, a well a5 the natuxs {shcio-scological snd environceental) driven factors are therefore importent, The
foress oreating #ad shaping our trban savirotumeats have, to dats, besn dominated by the capitalistic bias

: hqwm!a exnowically sound and feszitls sity savionments. Feasibility atudies sve always very important, bt

the social and eavironroental mpl!utmns of thess ploposals must address & larger environmental framewori.,
1t should go thar and include steatagies aud design guidelines which are related to cost bepefit mulysia and
scologiesl impneatian. ‘The hidden costs ofaocml und snvitonmental factora will determine the Iong tann cost
1o aocmty and Mother Earth,

'The key note of fhs plan must be sustsinability in the scological sanses bulanco, fit and harmony - & balsnce
between peopls living in & community and the availubla jobe; a fit of ths resources local nweds snd consumption;

“and 2 barmony of mmmua and the natural eavironment - of health, food, shelter and socia] iving within
the laws of the cacth, It is sbout eusuring the enorgy flow into the sysiem is comparable to the waste flowing

out, (After Gasson, 1993) Urban dmsn framoworks must wdress the toud environment, both hard and soft
apaces, See Fig 102
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el ufm, A I

} F!glﬂ..? Mmmiumnmmpk@‘aﬁmmﬁ:whrdximgmuhcmmwmmccmkgy,

{tbmbagaam and anda! 1989).

Iu addition tha woiugml hms the frumework should bave Mhmuyaddrm the pressing needs of conununities, -

_ aapacinlly in developing societies. The atructura shauld empower people to austain thomsolves locally through

mmfom\reeoonnmy Bnﬁcneedsmustbem food, mmue.pﬂbhcmenﬂies,amaﬂmtmdmyaccm

: toopporumuynndcommm MMMMHSWPMmmdmforamnmmmdmmumw.'

mthxhnhncobemmmdmﬂ,commmnmumpnonandpmduchmwwhmboththemﬁmdtha
hudspwewarkhardor Soarigms. S | o

12 THE Qms'rmn OF SCALE

'_'rqmra'_ _tha:pmpmt" s, frameworks and stratsgiss are truly intoactive with its environmeat, the importse at
. anpect seale must be understood and mmmma-mmmmmomymmgn

framewotk, Scals is parti~ularly importast in developing the ecological principles and sustainable requirements

. which will eventually guide the urban design proposls. Sea Drawing Metropolitan Context,
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1021 ReglonalSeale

* ‘The ogionat scale js the broadest, eavironmental scale which need o be understood ia setting up the urban
'demgn feamework whick will souble w sustsinable snd visble settfement, ’f?mnndersmdmgofthe basic

urderlying goological structure of & study arsa &s importspt.  Geology gxm Ao indication of the geo-technical
charscteristios, a8 well & the Lydologiesl pn\wml of s area. TF . suitability for fonmdaum. sswersge

B dmpoadbymmsafsopﬁumks.thetypeofﬂo:lmdmpezmatslity.asmlluthepqmalformundwam
'mewomeuu.dullhadmvad mmageoloxscﬂmp This could lay the fundamental structore for the
- morphological growth of an area as waa the case with the Witwatersrand, S deawing Eeological Structure,

... 'The thin gold bmnz qmtme reef hud given striscturs to the pravsut morphology o Johannesbusg. As most |
' ofthamfacenghtsmh-ﬁ!dbymammghoum,mdmpommhﬁhemshaﬁnwummed{whwh 
“made it undwologab!o) the offect of the reef is still svident on7he landmpa. The railway linas hnpediately

oottl of the reef, aud sevoral Inrgs holding dams still indicate the positions of closed or abandoned shafis. Just

*gouth of the main resf 2 Intge dolomitic dom is found, which hed sways resmr:ted de elopment 1o the south,
_ ‘I_'h_o landscape is chmcﬁadaed by Insge mhqs pans and short rivars, disappaqr_mz into the seil.

" With the disappearaucs of tho siudgs dams sod madmpa?mmwofhndzsmddmlyam‘ 1o for
developments. Add to this the railway lines the major artstisl roates fansing out to t!m north Jnto the stable
- granits dome, which stretch to the Schurweberg mountin range. The highway system reinforcad this ne-don

of development towards the north,  Tn addition fo the fenlike worphalogical growth to the zorth of the
Johannsshurg CBD. another developieat ascess had developsd along the nilw:y lin= gtretehing notik east.
This ackivity axis conects Vereniging, Gmaton. Kerpton Park willt Midrand and Pretoris. The aotion of

an sohivity corridor on & macro wdaeuul&pmdwtthaaummpomﬂlwkedmthanﬁwayamdm '
associated industrinl developments. Boksburg, situsted thres kilomstres sast of the crossing botween thy Reef
systam and ths northrsouth industrial spine, would bensfit from the dtmlopmm of thess ermploymant spmes. '
. (Seo Drawing Transportation Structure) The rilway lines, highwaya, arterial routes and undoveloprd space

iy presently remﬁm_m an ecological structurs with human sctivity and ceess. The edga &f the grenits dome
t the north of the reof will limit tha geophysical growth of Johunmesburg (s propused by Erky Wood).

~ As cnd cloerly be aeet. the sasegy pobsatial of the Reof is atill avident in ths maze of rosds, comnections and
scosss to undeveloped mining land, The Transport struciure, with the rivers and associated green belts
integrates the Main Reof with the urban fabri¢ surrounding it 1t is accspted that niot alt of this lund is sulted
 for uban developments, therefors the potential of creating & system of functional and productive landscapes
 should bo investigated. (See Drawing Connacting Spacial Systems) | | |
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Fig 10.4 Imyatwka «an m-nple qra poor@a sited seitlsment with iuappraprlm hgﬁmtmmfor the apwlﬁc
geotagy. (qﬁsr G’u.r.ran. 198.9}

3

BT
L .

R

A

: 10,2.3 ' MehnpnlitanSai!e L

o -

Onthemetmpolmscaleﬁmzmpomnceofndgumds&mmsshuuldbomm 'rheutxhsahouoftha_ '

-~ existing largely {mdeveloped ridges and vivers (becanss of steep slopee and 50 year flocd lines respectivaly)

could raaks for both fonctionsl andl_wolumul_vm‘_ble open apace linis, As the ridges maitiy Tun cast-west (due

 toth ; altemating goologinal Iayers of quartzits and shale) and the rivers for the moat rin north-south (following
 the “nes of geological sh:ﬁ}ltwould givestmcﬁtm to the urbms;:rawl through patural featues. ‘The
;_bemmgsofmch an ideal had bm thaBmmi‘onmSpmtTmlwhchcan claariy be seen on thedmvmg

'Opeu&}!acamm'«» -

";'.'

' COC:COS . oompulod several docnmms to stress the mportance of connscting the ridge and river systems,
- 'I"hnyhme throughmeungsbatwean tbare!evmtcouncﬂscompi.ednpolmy :qoaumaut addressing the need for

noovdmted and lml:ed apen space (COCCOS,- 1988) Witwatessrand ridge fm‘m a very mpon‘ant watershed
in that the waier 1o the south ﬂowsiaothn Orusige tiver drainage basin, which mouths in the Atlantic ocean.
The north flowing rivers drain into the Crocodite-Limpopo deinage system whick: flows to the Indian ocean.

| The potantin.t to establish gorth-gouth gresat links ulong the Braanifontein spruft axd its tributaries have aiready

recmmi x lat of aumﬁun. The Bmmfontem 'tml Muster Plan {Johnunesbug c:ty Couacll, 1990) is jn the
process of lmplementation.

Ecologwal features and ﬁmchons thus could play an important :ole in the gmdmg ptinc:ples for stmctnnng Aany

-~ settlement, Ifthandges, streams and wetlands could be Linked to foManamremlatedopon space nstwork,

- the systeros could. ﬁmction a5 an integral part of the city morphology. On the Eest Rand several large water
bodiss axs. found, but very fow of them srs comnected or form part nf - Mlqgical system. The Cmdemlla
spruit, a8 wall By theEIsburg and Natal spruits are mpoﬁmtopen spm lmksmtha Riet spruit in the south, -

_ It i thmfom mpoﬂant tbat oped space aysmms ars stnmhued o w metropolitan scale to snable sustainsble
' mmagbmant of thess ecological features, ‘The open spaces should also be developed &« finctional lnndacapes,

Greating # balance butween conservation and Jand use « production and consumption, (see diawing Existing

. Catalyzis) 'Ihuﬁmctimofthmopenspamahnuldﬁtthaoupmtyoﬂhesymm. Indomgsoahmnony o

between social, ecommioal and envxmummtal comems would be possible,
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©omne -aff frovh other soils

AB solls {LAEU,BL,B0H,ALWI} whilth tecewe no

These soils have & hsgh storaga capasity for
axcass tun-off, but when Tocated upsiops from - .
less parmeablz soile, they cannat bo used to draln -
them. In thix candition, the excuss storage '
capacity shoutd ba used to rachargs run-off from
highar densify davalopmant an the AH soils
thamielves, - . _

- A goils kava more axcass storage eupnciw than & .

. _laca! recharge of the: * storm.

» #Areas used for recharge should rsmain wogded,

- On A s0ils all types and denéiﬁas ara suitable, -
~ On B soils most t\rpas and densities ara sultabls,

soils, Tharefore, iess area of A soils is mquired to
raehnme 8 ﬁfven amount of ran-aff,
Manauament Guldellnas

& 32fls may be clearsd up to 30%. and still achieve - ;
kicul recherge of she 1* storm. :

H golls ey be clesred up to 75% and still achiavs

Housing Sultability

. Housiig typas and densitigs which ihguire more

than 76% clasrance cannot be accommodated

. without additional unclassrad A or B zoils. This.
‘wauld result In denrwed grass. danslty.

 Situsta bulldings and impsrvious surfaeus &6 that

Siting Considerations
Situate bulldings and imparvlous aurfaces ari

highet sievations so that run-off will drain to lower
elavitions whare It can he rachatgad. :

they drain to the unclearsd aren.

{Erom Wallaua &t al, 1973}

i

_ m:

vrelsr Excess

v+s] capacity

' A solls 8 suils
UptoS08h Up ta 76%
tigared and cloarad end -
randared . rendered

- impermaable . !mparmaabla

i uu.

| IIL."IIK

i ;
d‘hur. -

dmtl

' durable and sustamabloa

Fig 10.5 « Woodlands - drainage paierns as design divective for urban settlement. (Hough, 0
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1023 Municipal Scale

- “The importance of ecological factoes in urban pletning and deéign of municipal aress has varied sigaificantly.
" In the stuily of urban ecology we havs seen just how important certin ecological features are within the urban

environmept. Natiral systems, if mmrpomeed into the urban structure, could fimetion a8 water punﬁcauon
works, storm water detention arees, “green langs” o __lmprove sir quality, ete. In the case of most

monicipidities open space structure plany ace only compiled once wibanisstion is it an advarced stags of _

dmphoaofnann'alsystems nvmmmﬁmd.mheshavabmﬁﬂedmmddampmgmmhnvebm
posxhonadontopufwataraqum. S - .

Profeegor Mullows has proposed meﬁxzngofopenspm struoturs as the first priority in his four point stestogy

- for vrban plasing. ‘This notion hay been confirmed by Bavry Gasson, David Dewar, Roelf Uytenboganedt and
: . othiérs as suund urban planning practics. This also cnmphes with the pnnc-ples set out by the theorists of urban
- - ecology -Ian MoI-Ia:g Mwhaul Hough and Lawrence H:dpiin. :

Rivers macsh and idges contd b iilised as the framewark or backbons in providing catalysts for scological
" systems to sustain. The 50 year floodline calculations, stesy slopes, “zardous soils and the underlying geology
 ghiowld be incorporated into ur.dmtandmg the env;mnment which uss tobe demgned All of the abova would

conteibuts 10 design oriteria which would SRV OIX eﬂs"* 48 less expeasive to manage and maintain and be more

Y

Agaitt 8 cloar knowledge od wadsgianding to the ecological compesition aud functicn of such #n area in
important, The specific goologl ,dmposmon and hydrolegical regime of thie Cape Flats were never taken

~ into account ott ldantifyinz and. develt)pmg Khayalesha (Gassm. 1983). Overseeing the fuct that Khayalesha

was built on one of the largast single aquifers in the Caps Peninsula optimises the Iack of uaderstanding of the
naturs] system and its impact on the planning and designing of the urban savitonment. Ses Fig 10.4

‘Tha most known ecological factor influencing urban plaoning and design ofi a sunicipal scale is that of the 50
ye_ﬁ: ﬂoodhna 1t most cortainly impacts cn any proposai on tie bunks of streams, rivers and dams, The
potential of this singie planning oxdinance has & signifirwit affect on the thiree dimsnsional space which would
have to be left undsveloped, But the environmentally seasitive approach ln sucface yun-off goes further than

| just preserving a steip along deainage ways. ¥t must ba more integrated approach addressing water pollution,

stormwater tun-off, soil erosion and equit o rechargmg Tharefore the geophysical environment must be
designed in such & way as to make more out of the opportnnity Natural drainiage systems, rivers and stream

‘should mcludewm's and detention ponds, 8 ratge of surface treatments to reduce runoff, lessen the rusioff

volomty, *vlei® and marsh arens, eﬁc as per thv sits plnuumg gmdelmee lmplamenteé in Woodlands, Huston
(Hough, 1989), Sea F:g 10. 5 -
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Hotses piaut! on ‘the road frantagt " whereas the bouse it th
optimise the use of the stand and - widdla of the sita fragmen
reduce thy area to be mahtzmad the usable parts uf th!

' _hr.ing the road. - 'si'aud :

Fig 0 6 Seand me&atiou rhc placmm qr‘bnﬂding ol a gmfa site dasermines the pa:emml uses qfthe
stand. rﬁ‘c:ﬁm‘. 1.988) _ .

'ﬂh:. r'nu?:"-a'ﬁs ey :‘.:F ctin
{lutim e v cieassd mm«-’fbd
O%E dACAS % J \= ’HL'E
-pl\Wm'-\‘wah df‘ ma&‘Ph‘ilt 1L U frAs (em

"“I Wanm At msE m%s.

mwss
f"“‘ fone o cam s ?” ‘m {'tii-a,
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tw.ﬂ h%iF W l‘S‘P%ﬁ slav.a

+ ninelkss' 5, whts &in
"ﬁ 1.2 et i
S Saom f{‘:’,’.“u;e;cfm&ﬂd

(W8,

Fig 19,7~  Micr-climate ~ Imrmn layem a'm!ap over ci:m due to apccg‘tc cuvhmmmfa! chmcm:‘mcs.
-{Simmonds, 1986} _ : :
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1024  Neighbourhood Scale

@ M

Onthe ne;;hbourhuodwals the individual hmldings become nmpomt a8 it, in conjunction with the stand layout
" detsrmines  {the solar access of each and every stand. In sunny South Afiica the potential of passive solar design

has been Ignored it: 50 many of the neighbourboods. Solar design had beex incorparated by the auclent Greeks
and Chiness a3 far back s 500 B, E. (Solar Eaergy Society of Somhem Africa, 1993), :

Asis ti:mly iltustrated in drawing - Solar Insulation « Africa and Europe, Soith Africa bas & huge untapped
"gource of energy, In fuct South Africa s one of the countries with the iargest area With an insolation value of
mors than 6.0 hlowatt-houtsper square meter per day, secoad ondy to the Ssharan countries. The ntost solar
- hlowatt—hours in Burope is 5.0, in Sw:tzerland and 5,5 in Western USA.

(%  Optimisiug Stand Utilisotion B o _
By placing buildings a5 closs to the entrance boundary us possible the private portion of the stand is available

for productive activities ~ be it growing of vegetables, farming with shucks or fixing vehicles. By doing so the
- defemsibility of the public spacs is nptimised (afisr Newnmsan, Aleszander and othiers), This clearly demonstrates -

how environmental fastors influsnce the social functioning of communiies. See Fig 10.6.

Courtyuird contfigurations sleo optidrizes the ares availaitle for bullding (see the principls of the Fresual square,

Senior, 3988Y, This principls could be used in developing block inyouts to maximise the oommuml space within
- the block Thasa areas are theu freed for agricultural producuon. ' :

©®  Micr-Climate L _

Ths micre-climate of the area also comes into ploy on this scale, Slope orientation, drainags of cold arr,
apabatic and catabatic (day and night breezes) air sirculation and even soit ¢ lour and composition could become
infiueacing factors. By understanding the topography of to site and effects of the above mentioned factors

' - approprinte design guideline could bs developed in assisting the c.ommumty and otharprofess:omls in addzessing

micro-climate, father than ignunng it. See Flg 107,

@ Geodtechpical Ampects - S
' On & neighbiourhood scala the apeéiﬁc& of soils ste very important. Collapsible sands or expansive clays could
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 not only 1dd 46 the costs, but maks sy development totally unpractical. ~ Soils, in association with the

geology give the sits its geo-technioal properties, which might make a scltsre totally unfsasible or wnsafe for

occupativn, A good mdorstandmg and study of the existing soil will therefors determine what area should be
developed » it becom a critical factor in the mors locul scale planmng ana ﬂss:gm :

Soils also lnve pOSitive pmpmie!s The agricultural potentiad of £ sile should also bs zonsidered, Deep rich

_ Ioamy zoils would he wasted ifhigh dens;ty houging would be developed, A mors sustyinable approach wonld

be to aflocate this Jand to urban zg:iculmre, liiufment xa:ﬂenmg or 2 uss wlﬁch would add to the exmtsng
putenhll : R

L¢]

‘103  AFFORDABLE Housm . m ENVIRONMENTAL __mimswnnx

The Apartheid system of ssgregation md separated duvelopmant did not only :esult i duplication of mties o

but also tha removal of the ) poorer comsunities of socisty to donmitory towns. Thus& Town.hips were nsually

soptitated from any White commuuity by "buffer zones”. The mining land, associsted with the Main Ruef was
 gne of thede buffer zones. Th:smntthatpoorpeople, ofbntmemployed, had the ndded burden of transport
chats Yo curry. As the law prohibited commeseial dwolopmmtwnﬂainthm townships. till tha Iste seventies,

B0 employmmt Oppormmnaa existed close to their only'lawﬁll bome, B '

\‘

Ht‘:usmg is t:llantuﬁemploymnt andwnrk oppummtyw sustain, Within the Wim'atemndcerlamoonneeung
foress, between the msjor emplayment contres do exist, This makes for a healthy economy through dwersity.

choics and opportunity. Thesa connecting forcay create anecgy which- give rise io economic nctmty (82

dmwmg C‘ouncaing Forces).

Aloug the wiining bolt, just south of tha expanse oi’ iudustml dmlopnwt had become sought after land for

commetvial development sy ltmwellconmted,wnhgoodm md.infmtmchm It has also beesn

investignted for the provision of housing o the willions living in squatter carips and informal settlements, The

. identifieation of developmsat saclaves (see drawing Enclave Dmlopmdts]‘éould identify paxcels of land
- pvailabls for seitlement of people closs to eeonomic apportunity, These mt!emen(s would be glued together
by tbn wmectmg tranaputt rautey and the fonetion Imdsmpus resultmg from floodline restrictions, shalit‘.tw

undermining and poor soil types, Sea Fig 10.8.
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ng 10.9 - Mid-block Agﬁmftm‘e a local scale !wufsmpe option to incoxpora:e in hommg pmjee:.s- also

- addressing -environmental concerns,

;E} ~ MANUFAGTY T & _ _
o e B 1 S
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S Fi;gm 0 Iﬁe "Wu;w of the Warer" -q cafalyxrjbrmld—blaek agﬁcu!fum Basad on the Mnﬁouhm case study
- ian."Md l{mnbagaam 1991,

It has heon eaid that the only way i which paster comunities will bo sble to be incorporated fnto our market

“economy is to pusition aﬂ'mdalsla ‘housing ;.iom to economic opportunity. These peopls require security of
tenitre, basic samces, but more than that - ﬁmy need food, skills and & means top!ugmm the urban economy..

The notion pmpagated within thec*ﬁé study ty follow iy that mioet of thess inforaial seitlements conaist out of

fural people, with rural skills. Mostofmemhmomaknowledgwfawmm. Land should s be allocated

in such 8 way that agnctﬂture cuuld be iucurpomtecl within the saﬂlement wstlun the block. th 10 9,

. Initially the boants would produce foid for thelmel\res, whilelooking for work, crbuzldmg 2 house or learning
. askill, Soonthaincomawotﬂdhasupphmmdhyseﬂingamonoﬂhcmp Cnes meoccupnutsmable '
' o mmpetemthembanomploymdntm;kuttheproductmnot‘foodmrﬂdheneglec&edmdonlthaa

lmneutary function. This would frea some space 0 huii&add-hona!mnm to et out. The rural ecanomy

of producing vagemhies would now maks way for an uflm eeom:my of "Farmg with shacks®. ‘The next

gmz.ratmn of rural amignmts wnuld at lesst have & foothold, shﬂthr nzgd access (0 the urban econou:ry

- Agﬁculmr'a requizes water. s ptoposed ﬂmt water shauld be collested from sarface run-off, ':reaud effinent
© and domestic gmy water. Thess cullectmg drainage ways and detestion ponds wotld, as the area becoines
. more denssly pupulawd becams the open spaCe atrusmm The idea of fumhonul Iandscapas as the foture of
" packs, lawns and trees is this promoted, These "ways of the water® \wmld in futiire become ihe reoreational
-'_spmandmtdsﬁummisunghmagmgsmmmwrmmfa See Fig 10, w -
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1.1 INTROBUCTION

' Thesite, sitwased in Boksburg - between Reiger Pask arid Comumissioper Sireet - has already besn identifiod as
& tercain for affordable housing pmvlsmn The C:ty Couneil is in the proiess of n&gohatmg with ERPM
. 'reguding the :clumca of thig Jand for ﬁus pumow as tho shaft is in the process of decommissioning.

i ’Ihesmdy\ullshuw the mphcahonsofthapmviouslyexplamadm-bm demgnpmmplastoset the t‘ramework
for sultability incorporating urban ecology, as well as crihcal urbaz, social and economical oppomimtms and :
constaints whlch wiu ultimately maks zhm propml prwzmt and sustamxble. - :

A

'n.z'_ LOCAL com'm o L

The sits is sxhutwdbetwem Ctmmsﬁuner strest (north) and Rgig\sr Pafk (south) a coloured township south-west

of!haCBDofBokshurg Towardslheeasms!opesdowntothecmctemllaSpmtandDam. ER.P.M. owns
thegwuud mthewestofthesm,whichmnludemeAngeloDm. mduounnplw., ‘hostels sod associated

snginesring works. "Sea Drm-ing Ste A.nal;ui.r.

"Thesitumehumhs lhemininxactiﬁtyonlhasim\vﬂlbetﬁmonﬁnuedshmﬂy Like 6 many other
situatinns the undergraund tining rasteicted surface development, ‘This ”imdwalopabla" steip of Jand running
mtwhashem el 28 2 buffarmhmwm "whiw‘ cities and "non-whits" mwnshipa ‘This has also heen |
'ﬂmcm inBoksbufg. '

ngethmdwebpﬁmthlmofsmumdn,Mmdmaﬂoodﬁtspmsﬁadmm teWJ
© Clemant Stadium. Recently aclmmsndcommunity contre wan added 10 the sxpans$ of "little boxes”. Simall

yotail dmelopmeum were altowed within the nmghbourhood, but no pmvmon was made for,;oh creatxon. fer

' buslneas and cnmmmml mﬁmy.
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Raigwﬁrlmn:prmncwwrymmmmdmm:wpmaﬁmmtmtyafmmwwhecmerwan '
- maze. (Boksbueg 2000, 1985) Job cmﬁonmupmng pro’alemumw}oymtmm&eeommty

pmr,uuduﬁdmdmmmn&nﬂablu ngah&mankmmrjrmwmhwlmm%mhml
_ _'oeologxc-lmmmmy Asumwitofmaf&:smewhdemlybwmmmmc.

.wwwﬂuofmmmmhmwmtnmwnm Thomwmﬂdphymﬂly
andmuﬂycnmkmw?mkm&emymuf(fmmRnud(:nnmfmmﬂmﬁum%ﬂ. B
thmughﬁmmnmmd Boknbmrzﬁnn toBm). Somqfﬂnmwmdmtnmm_ _

" -Qyﬂmmﬁoonldbuutﬂmdmd "pluggd into”,

Y

‘\\__ .

. B}! devdupﬁgthsdmmmpmtmtmpwoummukmfmwm hymnxﬁnwcnﬂulhuffersmp
_ napmﬁngwmmdmnmhm. mhndmursdyhddhythen&wwtym&ﬁ R.JM. (who only hol's
 surface rights an most of its land). nmwdmkethadwompmwftha tand essier 38 the Council conld

mummapmmbydwdopmgthaupm wwﬁy m:hngmomomact:mm!pmnubm facilitios

_ (nfter Bantlay. 1985) vl key inatallations (after Senior;: 1988). By doing so they wauld aetivate thn trua
pomﬁnzofmmmmmmdpmdmawm - |

The pmg wfimnmml aspecta st wlse bq addfmad At the mosmeat it zsa!a‘:mt poasible for & child

: bmgmsadmthutmmhsptadwdopmyvm for the environment, Playpurkamdschuvlsmundsmdmty _

with ewmall yatches of lavwm. Tha whols mghbou:houdu bland, laclnnx traos, shrubs, flowers ad vegetables.
Environmental edmeatmn is iuwassible a8 there kre no phm of onwromzmul mtmat the whole visibls

| hndmpa ia the prodtm ofman explmma Motim Earth

B

mpmpumurbmdeﬁmﬁi}mmmnﬁm thess pressing eovionmental and econoimic concerns in

order ta lmprove the sacial suvironmentas wall, ‘The notlon of sustaiibility as desizibed sudlior provids the
frame of reference to acliieva this. By mddng&ammmtwork for ths pavple, hereby saving on costs,

_ ;nnmcapmdmddbum!ablpinﬁmw to cuntinug with the proposed programm.

s mommm 'comm

The sinsgicipal aess ofaoksbu:gm nunhdonm Esst Randl, bordmngontiamlston(wast}. Kumpton?ark

_ {nurth) wnd Banom { esst) Drenwing vapoiffun Context shows its pomtion rulative to the smjor cantres ot’ the
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A

o _mna-wmmnmd-vﬂmgmg ragicm T: zsqm!eclm m;fpmdwdopmwmds mfﬁes, Boksburg
i wau situsted, Just to the sast of the stroagly dove&apmz Pmﬁona-Vmaadbmg—t%Pmpton Park-Vexeniging

Becam of the wall doveloped communicstion infraatiuctuce snd the tm!ab:h;y of mdevalopeﬂ lmd this

_norﬂz-mhthum s bmng mcogm:ned as an momtdwelopmﬂ core.

_ BmeﬂmhmmﬁaEntkmdepﬂﬂthmiﬁRfM}.mmupmlarﬁeatrmhasoflmﬂ As
3 mnm-totharmmpahﬁeathepmmﬂ problemoﬂand invagions are investigated. The Johannesburg

: cmmudmmﬂcn, anotimingalmdmu,hmmypmdumlammphnwhwh indicata

-'apmﬁemmdqmlupmmtpmofﬂlthmlmd Theymupmnagonmzmﬁnhsc council on

zoning rights, land ttmfem wad joint dmlopmw. (Pmm commmication JCI anrd City Council)

]

e 'msromc 'comm -

_ Boksburg i aamzed ori the origioal ﬁrmof Carl Zivevogel, culled
ths\foormkkarmgonmmbetwmnmdolbucmﬂmﬁnm ‘I'haﬁrst mmwmg&tmm

, It was stratagically sisusted on

- P J Kihm and Adolf Vogal, bath pmapectm. atrutok Jgaltl in sha v:exmtjr of {;empcmt

A
Prospectors rashed to the ares and the Governant proclmmadn fow farms public diggings, To cope with the
increased activity and growing populution ax well as the need for local administeation and control of the
d;ggmgs. Paut ngar insisted in 2 local murvay to estabiisn 2 town. Itwas found that att the arex in the vicinity

hadalread;'beentakqn upbypnutsfamundclaims Aﬂnucertammountofa@jnsmtsa 1000 erésn

Wepos put out to suction,

N

"The town was samed aftee DF W B Bok, the lhon Secrotaxy of Stats of the Republit, The first pnvate house |
tobsbwltwuﬂntofﬂxaMMgﬂomwaminCom‘marm ‘Most of the public buildings wars

budtpnthopuﬂionwofthopmnninlstmm. 0w koowa as Cinderells spruit, This areas becary known

P Vogelfoutein. Ouly the Post Office mud ths Mi.ﬁing Compimiouaes officas wets built sest of tha stream,

'l‘helmkcfany hctlmum ofgoodqualityminuﬁy mmmmtmoknbu:ganditagoldmines As the reef .ﬁ

quickly tilts under the overdaying quartzite, largs machinery wag requited. In 1888 coal was discovered on the
farm Vogelfontein, which stimulated the whole mining industy of the Rest. ' -

o
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Soon a mlway lme was lohbmd for betwean Joha:mesburg and Boksburg to tmnsport the coal, Kruger at fiest
dieallowsd it, but the first track was faid in 1890, Presidant Kruge: named it the "Rand Tram"* - needless to

- say it was o immediate succexs, Uudergrmmd fires during tha lute 1890‘s resulted in the closurs of the coal:
mm&wlhannrﬂmastofthalake ' -

) Boksburg wag 8 deprossing site durmg tne late 1800's. According to 4 diary inscription of Mz Moteque White
in 1E88 *... it struck m& a8 bemg ong of‘thzmoat unmvmngspotsl have ever seent ... from the hotel wiers

i wat stayxrg not & hree or simxb conld be seen.” _ Apparently the closest treo was 15 mile away, popularly

known us “The Boksburg Forest”.. Mateque White played no small part in transforming the landscape

surrounding the miging town. He progosed a Jake in a vlei to the east of the existing tuwnand & plantation

of 40 000 trees to the norih-west of this lake. - Despits widesprest hostility he aventually obtained consent, but - |

only after Pant Kruge !_:imeif visite the site und otmarked that his s 5o Iake but an fnland ssa!

Uamg the local pnsumars Wtute emhsrkad on the ambitious pro_]act The !aka wag cump!eted in 1889 amidst
# sovere diought: Relief only curge in 1891, whea an eaely Sprmg cloudburst filled ts Take ovarmght. The

laks soon established itsolf a5 & promment atieaction for pmmes. sail regattas and weddings ~ the first regatia

in 1898 attracmd 10 GBP people.

In'igoz the_HeﬁxE dmmcﬂ-, which_ governed Boksburg, was repleced with 2 Jocal suthority. Apy fently the first
- mayor was announced & few hours_hal’dm Johannesburg got their first mayor - the second mayor in the - -
© "Yransvasl. ‘Stands wers now sold for niore than 150 pounds. Boksburg was now the sdministrative head ot

the East Rand. The Courts of the Civil Comm:monet. Landdrosts, the officss of the Mining Commissionsr,
the headquam:s of the Police and the Native Departmenm wers all situsted within the town boundaries.

T the same year Sar Qeorgs Farrar negntiamd the anmlgamauon of most. of the smallar gold raines into the East
Rand Pmpn&lnxy Mines (B.R.FM.) ERPM invested alot into Boksburg over the years. 1905 saw the

Boksbuey-Benoni hospitat being opened by the High Commissioner of Suulh Afvics, The,- built the Cmderel]a

Dt in 1915 ns & means o sssist with frequent water shortaga-

Reiger Park was first plsnned 03 §n Asimc area named Zindabad, but whes it was procigimed in 1952 aga
soloured township, it wai reusied wfher one of Jan van Risbeeck's ships - De Reyger, It officially vomsisis as

268 erven and tha first extension, in 1973 wided anothee 567 srven. The council is presentty negotmﬁng with

ERPM on the purshase of some 23 hectares to add 800 stands to_th_.e north of Reiger Park Exiension L.
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Tha miining lnatory of Bukabm:g mu!ted in dIShncl socio-econorie class dlffemntmhun The mumcxpai area

could, wuhout detail research, be understood jn sacio-sconomic terms. quommately the 1991 cansus stahsnca

cattld not be nbimnnd to verify the bl csw mennonad cmluaons‘

o

= abksm%a developed & very haphazard seftlomeént paitéi, - Comsnimities dispersed across large areas with .
- considorable open space betweent neighbouthoods. The tmn *lost space” (after Trancile, 1986) immediately
E comea o mind nﬁer studying the momhblogy of the ares. : : : '

; Boksburig dozs not iucluﬁe a so-c'u_l!ed blkckl tuwnshxp, althiough Vosloorus Les 'im:ﬁhdt_ktﬂ_ly gouth of its

nunicipal boundacy, Dawn Park and Windeill Pack ars both *grey” sttlements fo the souh of the N17. A
. new neighbourhood Has beer laid ot sonth-esst of Dawa Pack, but ne houses were built as o weult of the
e pmsem:t tecessmn and the sesurity pmblems of Tiving close to Vosloorus, -

Thes white comummhas, fm’* the most part, surround the CBD Highmys and major acosss routes. The miore

wulthy neighbouthiood is sitistcd south of the CBD {botween the CBD and Vos.ooms) North of the CBD'a
mix of mlddlaclsss and poor whits communitiss ate fouad, At!aswlle anid Wuﬁeld to the nortl:-aast and no;tb- '

West mpectwely. are again wal estublished mxdﬂ‘miass settlemsnts S : - \\ -

~ Reiger Pack, inme:liateiy south of the sits, is & Ia‘rge, densely papulsted, coloured settlement south-west of
(FBD. The commum‘y. by largs is poor, presently uuamployed and of a low socio-coonomic class, The pramt o

mtion will ﬂatmorate upon the decomuﬁss:onmg of the shaft just norh of the site. -

116, INFRASTRUCTURE

- 1162 '-I'tmsporlation Systang

Boksburg as & municigal mm wail uon#mte&by road, rail and alr, With the Jan Smuts _Intﬁmatioﬁa! Adsport

. inamedintoly north of its mumicipal boundarios. “Two highways run sast-west through Boksburg - the N12 theoe

kilomotres norths of the study aces, and the N17 one sed & ha!f kilometres south of the study area The site
is gituated just south of Commissioner Steeet running sast-west, from Geriniston through the Boksbuzg CBD

~ to Beood. Sea Dsawing Transportatlon Struviare.

'113_
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‘I‘he it (pmsently unidet constmchnn) K90 is the northsm bouadary uf ﬂw site, Leon Ferreu‘n strest forms
 the westem edge of the sits, The eastern finf® ﬂ'om nger Park 10 Comm:mner street is Middle roed rupning
o through the sits, Itcan thmfnm bn said that although Boksburg as 2 mmuc:pal arta nine narzh-muth the sast~

‘weat conogotion via major muds and highways have baeomu the hf&dm nfBoksbum - Commissioner street
acting us & activity wmdor hﬂwm Gurm.wlm and Bononi, slso lmkmg soveral mpmunt pnblu. Fiilities

vnlhm the CBD.

i T!.aradroad also nmnmgeaat-westulongth:mmmf nmthnfthesmdymnhusbecommlmpomnt
: 'mnaufmnformﬂythupmmﬁmoﬁhepnpmom kugw?atk:sauwinpomt,bemg
j _mmmdonlyomhhmetmmmhafnokshurgﬁmammu. TﬁephMMofthmsuﬁmasmvmmshauld_
-_funuthobsckboneofmadawlopmtofmwtymdm 9 '

Theraﬂcm&hmdongﬁcmmgbﬂthasbmmmimpo&ntﬂw(mgduwm '.{‘itafactthnt:tcunnects '

Soweto Wtﬂz Genniston, and Torita with Rovdspoart iv sighificant, Tlns xmplzes that, #» lomg ar ooe can

. attach you?snlf teasorably . closs to the milmv line, the vanaty of nhoico gives one the flexibility of an
© * eabmmous job taxcket, Thncustmummdmnm:y terms ot‘tmrenmgdouuddmhwomphuﬁon.bmme -

chmca is lha npportmnty.

As far as eneigy is concemad treing are much _mom:‘_f -mﬁnmic_d ﬁum any other existing system, The

jmplementation cost burdsn of & technological advanced system such as light rail witl kill the poorer '
uommtmmes and Witwab retand capltnl devetopinent budget, Wxﬁmt our Third Wcﬂd milieq, cnpuxl iseasive

projecis plwu sacimie 1 5 burdens on mnnayneeded for mors prossing sociel problems - food, health md sheltor.

1L6.2 Zoning; Land use and Qwnership

The gousral zoning reflects & mono-functional approsch to the developmeat of residstial, business, rotait and

' industrial area. Typical of most municipalitios the prautiea of *blob” zoning is evident. Largs industrial end

commarcial steas dominats the Jurd s northoonst and nor west of the CBD, Ne:ghbourhoods wre also

' desigmsd with "blobs” of retail «nd business centres, Sen dmwlng Exm!ug Zoning and Loand Use.

° Vertical zoning.cam only be found in the older parts deokahurg. where small shops uslu!;y hiive flats on top
_ of them, ‘The trwditionsl comer cafe or shiop has been repluced with shopping centres and lnrger shopping

malls, No attamptwasmdeto integrate the residential compcue_»’ti.twith&e other Jand uses.
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Boksburg N dmpmed l;yaur. i largely the result of vast tracks of land being owped or the surfme tight being

leased by the mimug companies, This is alao the case with the site, lacgely belonging to E.R.P.M. The

+ mmicipality also owns lhe_south-wesm soraer of the site, As the site by seriously been erodo by wining

netivity the pﬁvMy ownad Jand could be bought at & rensonsable price (personsl communication ~ Boksburg
City Councll} Ses Drawing Land Ownership. .

C‘wners of undwcloped land are prcsently nr; “je process of analysmg their situstion as squstting is becoming

R muorpmblem 'Iha:s:]sothamumthlhssimmqueshw. If!e&undevelowlformmhlonger s
. informal seitlament could grow overight. The need for affordsblu hmxsmg closs to employment, of teanisport
* to employment sectors ie & preasing ueed :

© I6.3 Energy and Activity

 The nastow mumicipal ares, sieeiching from Kempton Fack in the: orth o Vosloorus in the sonth, will have &

significant influmice ou stropgthening thenbuve muntianed developrsnt axis, The strong exst-wesh connucticus

. are unpomnt xotivators, Ths includa the mtwny lins; Commmmr street and the highways.

'ThuﬁmhypmkatmﬂevelopadinBORsbmg 'Ihshnsgmwn wbecomatheilokaburgMaﬂ, onenflhe

llrseat shnppmgmtm i South Africn, -'The fuct that it i situated just south of the N12 sid right next to the
termination of the Protoria-Tan Su.-ms h;ghmy, the R21 canﬁrms the energy which axists slong the axis.

Cn a"tocal scaIc the most obvious places ofactwity 4o thenudos whichdavuloped LS result of the Rengar Park
accesy Toutes tutsryectiug with Commissioner street, Stoall informal texi raks bave developed at the points,

'mﬁxamformlmarkee Tatehing on to theactmtyofthm mm:wuonsnsmmdicaﬁonofthopotmuul of these

intersections.

The two stations (Bnkshurganﬁmt Rand stations) are also plsoss full of eneryy and sctivity, Povitioped only

 one kilomstre spazt, they urs physical remindars of the duplication of the apartheid system. The feet that both
 are situated in ling with the only twe access routes it ngar Pack suggest the poteatial of these amenim.s in

e "naw®, non-racial South Afﬁcn.

| n&wmg shopping étclpa within Relger Park are veryimpurtaat social focuses As most pevple rely on their
) feek to got to the shops. ‘The puvement, packing area and edjacent Jaad hux becoma important gathedng places
with informal trade. dunenmomnxﬂmmwl spaces. The impottaneeofa mors mixed land use pattern is elearly

demonstrated by these sume velail nodes. _ o S

L o
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The schools, clinic and p#rks'aiso seem be haﬁe’ beenm mv:ty nodes. A mast families are young, with more.

 than four chiléren per family (personal ommenication « Boksburg City Counci, places where the childres

© " recreate hus also become important socisl arvas, The fomm of asly naw developmam should ba associated with
B -tl_m important pablic facilitios a8 m_alsu auggust_ad by D_m_nd Cr_a_ne, Dewar and o_thers _

1.7 ENVIRONMENTAL DATA

Y]

' _Thammmghstnqrhaasevm!y além-edthemlogmdmd ausﬂmhc envmnmantofhoksburg The only
"natmlfenhmssuuzemnngmRnlf’st(m:etPuk)mdthaemunchoum Mmmguctwmesm

extcemly destructive with targe mine dutps (preseatly ail i in the process of hmng recycled;, the meny slimes

| ‘dams, spo;l dumps. bluo gum plmtauons and scmatad hu:idmgs over & vast are of Iand

2

o Tomm .

Boksbnrg zssltmed on & firly ﬂatlmdmge a8 i§ the case with most Bast Rand towns, The dorizant geology,

B baitig dolomibo, gmrisamasoﬂmlhnglawmpug ; .vw,hersmily onccaxpomd to the elements, Smals
- intrusion of- quart:tm exists in the area, An exany - 15 found justsouth-east of the sits. The gold-bmngmef '

produees no notabla topogmplucal change a8 it is mglpd at mote than 26 dogmes to the verticsl,

"The stmll rivers and stresms ﬂumng!hrough tha !audmpe crnatea onlysha!lowravinos. because of the small

~ differance in lavels, ‘Marshes and vieis ars common ia the landmapa 43 # regult of the gaology. The lnndmpe

tlmefnm tands t be fint and unmkmttux. eapecmlly to the sast,

Afuw'lm'ga'wmrbadi'esexistmthemdmemys huuk&a!—!omeateidvauay(m Baﬁoni),
i‘:mdemlla Spnnl: and the Eisburg Sprmt (west) - all Braining in & seuerly direction. Intevest should therefore -
ba directed towards tlia stoall valleys. mmlmand dams &8 & means touecmtuta the mpography. See dmwmg :

- Site dna?}w
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SsEASON | nmgcnon N mqumcy |
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K Asthmmmbonoclmdommtmddmhoninwmter{which:sthsmstmcomfomhiemdcold -
wmd)nospwﬁcgu:dehnescaubeextmted But:fmconsrdmﬂmnoﬂonofﬂmmndbmgmmpemstem. '
ﬁ\omthogqneraldlmhonnfﬁxe_norﬂrmg.nulmd_mwhxchgmmmd«ordiswdoﬂargemmf |
of polluted air or siaoks should be placed in this ssotor of the tows, It ahoulit be rioted that on » city scale the
' 'ne.wJatPatkmdmdmahbmgdevdnpﬁmﬂynmﬁ:mm-mtomoksburz Thascouldm:ltmorder
| m&pﬁ!h&ﬂmpmblexminthﬁﬁtm ’ : - '

@

Boksburg Tecoives & fuir smount of tain; a in e cass with wost of the Witwatersrand, ‘The svernge
‘precipitation s said to be between 688 miri « 742 mm per samum. The highost ever recorded ruinfilll was in
1909 whton 1087,6 iy was messuted. During 1935 the lowest rainfull v+-s recorded - 3 mere 409,7 mm. -

'I'hiscanﬁhﬁstﬁafwtmntﬂowg'mmmuamducﬁwagdmﬂwm Espeéfallynniremthe-"

south of tha N17 highway, where good anil fe found vegetables and other erop farming still persists adjacent
to utban developtrent, The produstion offooddm to the urbag mtﬁmfam is both possible and vizble und
must b pmmmd. : -

ﬁuksbutg, 45 the whols Wammmmd hes a mgdm'e" cllmm mﬁamag m ttw fact m;t %ha temperature

ﬂuctunuommnmdome andthernfors mi"omﬁ” { bnwfrmhzg mmerm ma nl\m{ll difficult to extract

xupmt&bia ﬂgumsﬁomtab}uaofmordad wu:gamml‘eai. :!mxhﬁ iﬁm&gmﬂh e b’h mdmhonnf:he_
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1074 Geolagical Substructure

 NIGHT-MIN.

C SEASON | MAXIMUM | - MNOMuM

Summer - | dec o sTe ol sk

4

" Frost is common in the ragion. Gniydauhmmdmnim wasobraimble' The most common periad for
-~ fmnmmdtobehatwemllum « 24 August, with an average of 8 - IOdnysufﬁ'cstwmson 1t could

&mmwmmmswwharmsnmwwmdmtemwm‘mmhntdays Wmmwﬂsamndmta and
bacauss of the _f_lﬂ:. open topogeaphy frost pockets and severe frost is liraitad to extrems weather conditions,

| @ SuacBais

 Boksburg, like Joheunesburg is sinuted an o 26t Tatituds, which resuls "o fhe following solar angles:

Y '
'i’hmauglees&ouldphyanimpamntmiamthodeuﬂdmgnolallhnﬂdmgamtham It not only

influsnces the interior clivmts of the building, bt also the winter sladows on adjacent properties, Solu: angles .
should tharefors alwywa mvosngmdnnd the vesulty incorpors.d in design gm;laimesf_ormba.x developments.

Tn tas case of the 26th latituds the problen is in winter, A northedy otisntation is important to ensurs winter
comfort within buildings (sspecially thioss with 1o air conditioning systews ~ which is the goal in this cass).
In winiter the stiudow emshue & stage of more than double the height of the builiing (49 down from the vertioaf)

© ~ in guomer ¢ shadow is reduced to 2 degross from. the vertical,

- . "yhe godlogical formations evidsnt on the siie are fownd batwesn tha Jobeanesburg and Turtfontein sebgroups -

both gold baring quartzits reefs. The sito itselt s situated on Karoo dolerites, with a small disbase corcddor

122

W



. H. ; C . ] o . : : . . i : . : o ‘,\

. . . . a“ 5 . . ‘\.1
. . . . . h bt ] L]
. i - - ¥ L2 .
- : o . * h 2 s A '
; / - i TS - >
o . e [ 8 » 4
S _ L

-
-

L id
-
-

N L

LI - | — * »
._vfn Th e s oz - »
w*

v s r I == )
- . i. * t A 1 r & I kY J
" ‘?s AND Y : :
- '.hl L & P L - _
. Foapy, - e . ; -
= N f M‘“ ] L] ) T é 4 'y ) PO i
. " = . *- . L3 - A : J 2 S & . T A - ,.,.-ex - Wy f
K ':’:il.';:"l.:*?t&‘\:::-l:l‘:{ 4-;«4““*'?1":::::;“?; Lirasesps nuU!H'ﬂtﬂﬂ*l"”“'"""””"" MASRCLARAE
kel i ALty 7 st _ y
s 4
B
B )
o\. :
_ . '
) I
i
A
..I 0
(43 e -
.
[ B 3

T L T

R

[x]




o

Rt

o

e

o
B

#

7

o7

" panetminz the fnmnuou fmm the noith. west Both aeologml fcm:umm e s:nbla aad suitable for-
. dovelopiment. ' The #rex in geumt forms part of the Tmmnlrrmw group, ohe of the oldest ,seclogacal

famalmthouthAfrica. MDWWWWM

(\.

 Purther to the south, towmh?ozlomzs, dolom:texefwud mhmehmﬁedummﬂamlomcdfomuons
'(ﬁ:mpmnfmmmmi wub group). ‘I‘heaoapaciﬁcm mmmmmhawmymnkholumd

.Mﬁhmdelwwmpm

/

v Y

n7s Hydroﬁraphimd;brm_ . 'a

: Moatofmﬁutnmdismdmdmb nﬂumﬂmglmdmlmyunmdtufmagwlmm

whttmcnn'e._ mm _ﬁﬁohheﬂumummdmgﬁ:osmmmmm&md tlmR:atSprmtbum.

'mmnmwpmbmmymmmomammmmwm It strstctios from e Boksburg - - -

B&utlndmmlm mammnm&mwmmmm Blsburg spruit fartler to the souths

wast. Twonoublaﬂamswstmt}nsdmimsem ’Ihaﬁx:tbungthekoksburguks wh:chwasthum-
-attrmetion of Buokeburg during the early part.of this conticy. Fressitly the Civic Centm. as woll a5 other

mmatm fw:hﬂasmamwdmmlmks butndlyundarutilm

Thamddmmihet:mdmlhm bmltbyE.R F.M.uawtmﬁondtmf@rthmmmnquimmem 'l'hw N
‘boantiful large dam is sctually sterile beoauiss of €1l the seepago from the djacont mins duops. The water
' 'quﬂilyiammu}' plmmg. but acmﬁlx no Jifo is possible dus to the loxing, Tow pH snd sulphur in the dam.

- The Angelo dum"m-mamofm site, was also built by n.?.m. - ammﬁonmror thoir refinery.

treatmont warks shd mining xotivity. - Tt ix sciually situsted on the srest of & gentle mound and m totally
mm&\vithmiuudmlmhm&mbuﬂdmga : :

" T sl e dains cutt oast towards the Cindorslle Spruit and the Cindersila dam « which form the sastem

- geographicel boundary of the site, s can ba expscted of & Utban civer flowing tirough old industrial areas and |
tha CBD, the stream is very polluted. The City-Council is monitnrmg the aitustion at the moment and water
_mpiumukmmn&ﬂymdﬂmomamofthnpouum. ' : :

Tt is mmfom propoaed that & portion of the streamt mlﬁbadmignmdmintmducamrai mecharisme to
' :move!hawaterquahty Weirs, mmmmmmsmmbmuodmdumm mmp:m
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Soils am ® very important mmomuml sumponent of a site, The charartemtm uf me top soil, s we!I 53
the aubsoil must b noted and undcrax.m sfuil affects tha coreosion of tmdarground services, the strctural

dmgu of foundations, fiting, peved msws and offier structires, Bokshurg is known to have large expmma

of clay soils in the depressions ais fﬁallnw. tocky zoils on the crests of the nndulatmg Is.udscape. _See ;

memg Hazardous Sails and D?uiuaga

In thekaiger Pnrkm thu’pH of_thenamml il poses no problews, but the cotstant pollutiounfrun—ﬁff from

the adjacsat min dismps, have resalted in the Cinderella dant becoming sterile 8s 8 result of the low pH of the

~ run-off. Thisulso affectsd the pH of 123 soil svrrounding the lake. ‘The sita is not preticularly affected by this
© thowgh. o | S

rl

Ths flood phain of the Ciriderils vallay, esst of the sits, consists out of two donsinant tayers. Th top portion

-"coul:fgomﬁyhﬁdmn‘heﬂua deapy (1500 m. +), greysandy Jowm or sand with no ickerent structure, This -

xsdm:acmmuc of an imparhdo: altuvisl soil and is commos to flatter drainage bising, This top layer is
thmfom cons:doro_d ta he fortils amil wseful agricultursl land. _Banmh ita grey hydmmq_xphm clay is found

witha moderats blocky struoture and caloasous charscteriatic, In sssociation with the high watec table of the

aren Lhi&subsmihwn hoaving propurhes which make thees arens unsyited Jor development. T,hedlstmct

_ d:ﬂ"emnc;a of the twh Juyers, s well %8 thahmmgpmpa:ﬂu of the subsoil and shallow water table meks tlus

o nore weited for eeolog!eal, recrastional of agrmlmral type um

The fest of ths site itself is sisusted on & shallow, browa-grey trictureloss sady-loar o sendstons, with

'quamm vutcrops and swithstones, Thess aress pusn oo 1eal pmblums for bmldmg, althongh trent.hmg and

axcavations could be difficult in placaa.

Thu.site has also boant used 8 & torsain for dumping of exeavasad soil in localised area which should be

* wonlysed, Large neeus huve slso been distucbed by mining sotivites, It could thixsfore be sxid that the whols

acoa to the west of Middls Road could be devolopodmthoutmous sdditional costs, Tho avea west of Middle
Road should rather be utilised for agricultuse & it would remit in serivus additional cost to be developed. The
flood plana itself, being waterlogged, should be used as & stotmwmr detention area, as weli 85 & water

 pudfieation zone,

178 Fauna and ora

IL ,]."

As the sita has bm expneed to mining activily unul mmtly, it hax been dmnded of its natl.lral ind:ganmts

P L
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% vagetatmuﬁmmgh thajfm Ouly some of the mdxgennusveidgmmshil sustain. Because of tlmahallow, o .
e uu&mtosodsmwouldnotlmamcpacbdmymmdthamdmtprobabiyhasbt:enamplato. - b
g _ Sav(/l invader specios !mvu mbiishadmthadmwmdmaswdlutheclum of large blue guins o e
v . % souttered soroes the berrain, Asmstoftho sits has got no valusble plant communities, it conld be developed ' i
mordingly 'i‘halonghxmryofhummpmmco uo:aymmingmwmdﬂmhekofmyrichm.atno
P L8 - CONCLUSION
From m&yﬁmmdundmmhgthﬁsocial; sconpmical, functional snd environmental data of the study area
nitne appropriate decismngm be taken., ‘The urbin scological approach calls for the development of urban _ -
anvironments bassd on sound snvirenmental principtes. The fact that this sits bas been disturbed and slmost . -
‘eens donudded from alt its nutueal fosti. < i ¥ problam. Butthanppoﬂumtyiock«linthm&ctmwhatwe
. shouid focus oa. Inthesynthesisoﬂbmbovaumsﬁbanotedthatemmlsoml fonctionsl and environmental
foatures could complemmtmhmhor The Cindarells spruit has not oaly scanic beauty, bunsof‘ecclagml; _
o value 'I'ha jpotential of aqumﬂhm. Bormmvater datontion ponds, visis snd weirs, all would add to the
“ environmental potentisl of the site, But the sociul wod functional spin-offs of the above will only udd t the sua,
o "8 wel&uxedmthncoattommymmha mmmnment.
o
i ' ..—,-))
prm==
s ¥
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12:0 'SYNTHESIS AND CONCLUSIONS

2.1 CONSTRAINTS

The present Hmited economic activity is certainly the most pressing problem, The fact that as part of the
apartheid system 0 or limited ansiness, commervial snd industrial development wese allowed in, or ntear the

nop-white townships. These people had to travel great digtances to work and back every day. Tie limited

* education, knowledge resources and ability to network for mformnunn is another serions aocial problem relating

to the Reiger Pack community (persorut communicatio 3. Most of the peuple do not know how o read und
tnnkc thelr own c!othes ud 8 rhuge ofuther bmc 1lulls. :

The wide mad'sawim&e which fs associated ﬁnth the ndw K. 90 routs physically keep ths site away Fom the

_ Comissionsr strest, Only Leon Ferreira and Middel streets i thmugh Ly Comptissionse street. nllowmg

suergy 1o permeate, unintarrupted along the spamul contiection.

‘The ESKGM power servimdu, 2o wida., running divectly north_ of the existing *iger Pack again bacomes
3 ‘special diversion between the old neighbourkood and the new development. The space should ugwin be

“davelopad as = functional landscape, creating activity and brinw people from bath sides into the spa.. .

‘The neglect and pollution of the Cinderelia sproit and dam is or>Jing the ecological pdtontial of the dreinage -

systsm to function - the biologics] component of this living systom is being killed uy u result of the fact that no
valne, be it ecological, social, educahoul or economic had besn plaead on ﬁw area, aud the water flowlug

theough it,

The road structure, Jayout and steeet width of the existiay Reiger Pk resulted in u disinterested community
and a lack of public life a3  result of the three-Gimensionsl environment which grew from the planning layvut,
“The potential energy lock inte the roud hisrachy (at preseat il roads are the same width, but some are used
more frequently) has not bean axpipited throngh the éa.pital wab of poblic facilities, :
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As was st:ﬂssed by Micheal Haugh tha poteatisl of mry sumtiun should be mvas‘hgaled first, - The example'
wsed wag sewertige, TF wa could see snwmgu 54 pnteut:al redoures and not only as a wasts, the const:atat '

of gities producmg SeWTags suddanly dxmimahen Sea memg_}ppamuitm and Cons;mmav

_ "‘I‘he‘most important opportumty s the lex:ahon of lhe sitw. Well W{e&i ls't .uad, il andsenuoes the“
' infras&uctumoms siguificantly beon reduced. The fact that ' s directly sccessible from ths Commissioner

s&eaf actw:ty eotridor, as wall as fis close pmxumzy to this Boksimrg CBD is an :mpormnt oppmtunity

: 'I'hugoodmad:mdtailﬁnkabo'thetestuftha‘ﬁasmmd,mwellasw&bwﬁarmismmdlohmimrguﬂows

foraccesswalargermﬂmt. Massnmspcrtisbmgusedonlhmamum.thmfomﬂwauldﬂmswem
energy. . The lavge, 50 i, K%mdm:mde onuldacbmllybecom a spacial comnector, If the servitude is

' nsed as a fimctions! I;mdacapa it wonld bring people together, tiiling, planting and harvesting the lund. The
same m be snid of the 3__1_m.et_er power servitude mmedmtuly south ofthe prqposed site

_ .In view of the fact. that v.petubles is known to b& ahsarbing pol!wms, especinll;r heavy metals, from the
forscasted trafficﬂwon the K90, the choice of sgriculturs becomes important. A crop such #3 maizs should

- bo planted, Maize i is my ks dmught resistant, the mait. are protected by leaves frrvm the possible pollution from.

he

e et o, bt 430 A TE e T RTT B N A ELE Y TE o e R L T

the 1oad and maize produce s gocd yield &,Sims afamil)- of seven reqmre 14 nmes?nkghagspernunum
pemonal communication Inst:*m uf‘ Soil, Climaln nnd Water) per hectare, '

'Altamnhvely a patt of the samtuda could bs msmuded and plr-med with fkst growmg rees. The mouncling

wouldnotonlyreduca the noiss pollnuon,hutthe trece would contributa in sorecning tie roud ns well as
Mprcwa the aix quality. These tress should prefersbly bo a mix of indigemus {for wild life hnlumts and food)
angd exotic's {(for wood anﬂ construction malmal).

'I'ha_-acol‘ogiu_l -oppo;tuﬁitias will have a deﬁni_ta influsacs on fhe urban design, The fact that the sits is situssed

ot & stabls geology, aliminates the need for additional costs for geo-technical surveys, foundations and road
copsteuction. ‘The present soils alio uleatly direct developmant o the rocky M:apah soily, The hydrosuepm
clays in ths ﬂuod plans suggests the pusmbllity of ngmmmr?

" As the sita has boon clsnusbed over  long peciod of tine by tha sining sctivity, 6o real natural eatures exist

mconmdwnhmﬂxapmposaddmgn. ‘I'hapropoeaddasigncouldbamnaspmofthepmcessof

_rahab:htat:on. 'Iha clump-s. of blue guan trees sre mvasive uxotic s and neeti not b m\.orporatad into the layout.
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T view of the site being Targely undeveloped, and paitly bwned by the sity couneil, ;;ublic amenities carr casily
be davilopsd without the need to demohsh hnythmg. The dc;com;mssmned mmmg bmldmg could be upgraded

to lzght mdustna.{ or: eommercml nyes with mxmmni cost

In ﬁéwfl of the present problem of unemployment snd few work opportunities, tho proposed mixed nse
' devel:rpmvt will have s:gmﬂcaut spin-offs to the Reigor Park community. 'The creation of jobs and the

unpn.' ot loek, akﬁls shoultl forms past of the implementation of the dwalopmt. As Reiger Pack has hitle

"_retmla.z. lyat.mmommt, thumhunofuelf-msmnmgmmmumtymofpammmtmpumme. |

23 __GO_ALS AND ommms

“In uchas amlogy thb goal mmust be. m ad m the emstmg potentml Iockad jnto the stady area, Land-uses
conﬂnchng with the pomntxa! assimilated from the savironmental analysis nd ecological principles, shoufd not
i éven be considered, As in nature the suclal structures supporting the acologml ﬁmctmns, 2§ well as the
 economic concerns relatmg ton. snstmnmte environment, soust form part of t holtsnc approach.

The goalwould batodevsloptha sits msuuhaway ﬁtutmnotonlymee; thspresentpressmg soc:al and

' eoonumic neaﬂs, but thut the site again can ba integrated with ¢ ecological sefting, In other words the site must

be sbie to contribute to ecologml functions required to improve the environmental quelity

'I'ha objectives ooufi_l bu_ i:umzimd ad fblans:
()  lmprove the pressnt ﬂmcuqmng of the Cinderella Spm‘t 45 & water course and eculogml
i System- :

(o Natto develop the arsas with underlymg hatromorphm clays. These areas should bo set aside
© - for recreation, leisure and agricultural PUKPOSEs. :

)  Tncorpuiate lm&mg corridors berween open spaces (o snable the connection of hubiuts, the
migeation of wildlife and thus the increasing of the diversity of the ecosystem,
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e @ Tatroduce vmaty nf ftmcuonal !andsrspsa agrmlture, woodlnts, -{atentmn ponds eio,
. mcorpomed into & mixed uswtbanseuing.
(t;i)' Propnsa housmg tyﬁ;log:es which fscorporate paiswa solar desxgn gmdelinas The calis for
lookmg at street layout, hlock develnpment, mnc' ms and orlenmﬁon. Solar power should
bcmwgratedmto!hepﬁ‘wﬁﬂppllfneimﬁc. e -
O ' Usa btuidmgs. trees and vagelaﬁon to ragnlal:a and i mprovo tha mmhm This would
R cal} for the planting of wind breaks, deciductis %\' avm;rem tress, mfr-aning ahzubs and
. plwing of buildings in relation with the sbave. ¢ * o
' % _ o | '_{g)' Thamomnmﬁbnofplmungmhmmmﬁugammymspw ‘I‘hmmnldba.m
b S me:pmmva way aef omng pmmineuce o mtam precmcts, as weil a5 lmprovmg air quahty

v

A —— £ AT R BN P Y s

v

S human saalt.%

By }'..ocuhze services aunh as sewerage treatmant, which would make it less axpmswe in capital

costs; more sff Jent a8 nau,u-a conld be used in the sé- Sondary treattaent phase; the solid waste -

*. can be cmkuosted and nsad foi agmulmm, the localcommumty could ta]:e Tesponsxhlﬁty for
1t and rug it themselvw o .

.'fj_ .

124 URBAN ECOLOGICAL STRATEGY |

The overriding approach in implemsenting thess urban ecologicat goals aud chjectivee would be to *design with

waturs”. The potontial of the enviréament should bo matched with the needs of the comiunity, ar socic-
© economic slass which would oecupy and vse the dsvalopmnt. Thrae Mpom aspgcts an urban eoologml
stmtagy toust be pointed ovt, '

- and mdmtandingofcertaingm ecofog-‘mzpﬁudpm shioutd be incarpomwd int the wrban des:gn frama» :

worlc, 'I'hawge.nml ‘principles should form pan of the basis of the urban design strategy. This would include

the closing of snergy cycles (recycling and discarding less), the promotion of diversity it activity and
. npportmnty, the underslmdmg of wxy \,apac:ly ad tbmhold requirmmm of the site and the dtﬁ‘arent
- Jand-uges,
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- Inasgocintion with the getieral ecologival principles the shiﬂé"of the locat e’nvirbnment will reveal certain f."rmcdi
envlrommental factors related to settlement oni the ldbd. These eritical factors should be high-lighted and . R
mcofpormd into the design steategy as éetemumng or deciding factors. The presanr.e of dotomite, Iteavmg L s

- clays, collapsible sands dr unique habitats are such festres which would prokiibit development, ' s

“The thircl aspact would be the incorporation oF specific environmental design guidelines for the 1ayout and design
of a sustainsbls environment, 'I'hese guidelines would include the orientation of individus] stands Tor meximum _ _
‘sotir expostre, the devalopmen! of ofesits treatment of waste, and the mclusionof spmfic functional landscapes - R o
o stast & prncess of saif»muntatmng communit:es. ' |
The stmegy for the remnnechon of Reiger Park to the activity corridor of Cfomnussmnar stoeet, the stations | o | BRI
_and thafﬂoksimrg CBD v be desonbed as follows: : o o

' T, _ _ _ _ ) _ o LB ’fhuopenspme as:!iémédmaiﬂybyth&u@logicaléons&aiﬁtsmdserwiﬁidesshoﬁl’dbecbﬁﬁ
: *-.,--i*:'__.‘.‘-_:{-__:;—“_‘,_ﬁ A f’ Q r _ ,< e o _ mnreﬁmctiomlandpradncmetobaofva!uetothaconmumtysurmmdmg:t The open

settlement rotheland. It was dewfopedﬁom ZOszwmﬁer o L - space structuze is reinforced by the placement of public facilities, schools, sport fields and

"'mgm.z mwmmmmﬁw

blad:s which wauld allow and .PW‘ padmﬁan movement 10 acti\!ﬂ,,‘f rodes aF coners, o S o R recreational areas o e edge of it, Theso key msfallauanswould be uccessed by meuns of

' _;;!-'“" !

ma30t mnnecung rraﬂs Se F:g 12.1. a

. 'ﬁy picking up from the exiiting sergy aloﬁg Leon Farcsira and Middle streets, as
L © . wellus the activity nodes csntrad urownd the station, taxi ranks and existing public
- " and retail facilities a few rouds are proposad a8 an initial hierarchy of streets - the
o _ . _ tudl ‘being pf the first nrder, Commissianer of the second order and Ferxeira and
L : - ) Middel sireats of the third ordsr. The block sizes, as dictatsdd by the fourth order
’ straa;& are determined byCthe distance 1 persun walks to the local shop (zwo wismtes
' or 200 meters). cunnechng slements. See Fig 12.2,

S . % The roud structurs 'alioul'd become the channels directing the energy and activity through the '
i ' . . _ community, The intarit blocks ouly de_ﬂ_na the major internal activity streets, Forreira,

| careying most of the teaffic s proposed to becoms the "high street” of the development, in

- forms ﬁ!’ density, buildiog lmght integrated land uses - nisking it more urban than Middel

~ Biyest, iacmg onto the agncnl‘mai allotmnts.

T~ LHH L _ - e ﬁémphsﬁsin-memmm maagonmponentofmemmgyﬁdmm
muz 3- Maﬁng ehes m:kﬁnrdm'by op:imizfng space; mired land mand* dm J;m"be(wm pmduaion N * towards seeating a inge bf'hm&'ﬂns options, ¢lﬂs=l}' knitted in » more wrban (as
.m! cattsumprm Marﬁmhmaxcasemw Dewar, Uytenbogaardt audRazandal 989) o o B o opposed Wi sub-urban} envitonment,
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' 125 URBAN DESIGN FRAMEWORK

The urban design framewsirk is cornbination of many ﬁ{'lbt& all with & thres dimensiona] concern inta a
spﬁmi structure, organising activities, energy, movement,

"Theopanspacs frammorkwasdtcmedby Lwofactorstoalargaextent,nmlyﬁwmdmdpowersammdes -
and thapreseuce nfheavmg soils and 50 year floodlines. These aress are dwgnatedto apen space, butnotonly

- lawn and trees: Thess greas shmﬂd be given to the comomunity for agticultarel . nrposes, envu%nmr,nt&i
' educat:on. as we]l a8 recreation: and leisure. ‘Ses Drawing Green Structure. 5

mecmdereua spnﬁtehlmna!sﬂl the stormwater &omtheBuksburg cBb asweﬂasmmmdmgnmsud:s |
therefore under tremandous pressum dunng storms. A sedes of detention mds are propmed to act us a scenic
_ l:ackdmp 0 tha envitonment, provide u'ngahon water to the neasby allotment gardens and to feed aquaculiure
" pom)swlzerealawlenwtpnsecowdfammthﬁsh - -

1

The local sewerage !:remmmt facﬂlty, consisting out of d primary treatrment plant, scresning and astating the

sewerage, as well as a secondary faeihty which was based on more ecological pnnclplas ‘This would include

hyucinth dams {covered with 2 ho!house structure to enable all year round finctioning), reed beds, aeruting
weirs etc, The effluent is then gtmtaied into the stormwater detention ponds for further mamx*hon As tha
Cindereila dam has & very low pH as & resnlt of the Iaanhmg of chemicals from the nearby studga dams, the
added mtrients in the stream would not enabls any prohﬁc growth of algae or water plants.

“Ths primary treatment facility slso providss compost for agrivultural purposss, The seriss of dams in the

mnndary treatmant fac:hty produces foddae for animals, produced from the byacintk pond. " stowvater
detention, aqua.cultnte ponds, 2u asncuih!ml information centre #nd sport famhnas @ association with the

schaols), The open spice must. thersfors ba promnled a3 & productive landscape, suther than & horticultural

spacs - full of plmting beds, roses, and tres aventies, In doing so these aseas would be used and land invasion _
could be mnttoiled by the community themselves Ttus would also ensure the mainbnance of these aveas,
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(‘§n6~we, eic in adiagram orplan. The followmg -
'_p:oeedure was followed in producmg the proposed urban, daa}\\rn &n.mwork for the site:
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Flg 13.3 . Frmr n'qﬁcplaunmgpﬁnciam 1 e‘n;pmm pﬁmﬁm mom«m. as well as allow vehiculor ucms, '

in Gelh, 1986,

3

i

Except for the existing picnic s, most of the open spaee on the petiphery of ths new development should be
desigmated 1o atlotment or cominunel agriclﬂtllra- As 2 large percentage of the existing populahon is

- wemplGyad these gardens would snable tham to p:oduca thuir own food. - The surplus prodnca could be sold

tothenenrbynmd:ets

- Al the commmity sport facilities would be provided for af the new and old schools, us well as the Clement

Sport Stadium, Community facilities should be shared with Reiger Park us to soclally futegrate the area,

1252 Transportation Structure

 'The existing two xouds conneating Relger Park to Commissione street s proposed as the sctivity spines as these
yoads wready havs alot of movement and nctivity., The permnbthty into these muds poses 8 d:fﬂcult problem :

Sea Fig 12 4 - Four Traffic Plaoning Pnncxpals

o To impmva pur_yneab.!ity into theae soads, 28 well 'as- 1) mcrem homan aé:ivity short blocks of B0 'mtém lg |
~ is supgested. In the Hght of the present through teaffic volume snany intarsections are not desirable. It is

‘therefore proposed that d supargtid be implemented 88 & mRans to organize the comuaunity within the 1000

" ster by 700 meter site. Tho siza of the supergrid blocks wete determined by the walkm the local store or

corner shop bmng, & 200 meters. The blocks wers orientated directly north north-east wmch will alsi allow

* maximwm solar axposure Sae Drawing Movement S:rwm.

Leon Ferreira is LT ﬂm more nnpomnt "activity corridor” and is thr.reﬁm ;:roposetl 85 the 'hagh street

- with small stands and several public facilities allocated 0 it, The - provisional road servitute is to be seventeen
meters wide to sccommodate Fiturs parking pockets 22 4 peuns to bresk. the monoteny of wide, steaight sirests,

"The building line would b the same as the edge of the road sarvitwse. 'The intention is thut people would settle
clase to the edgo of the futurs strest, improving the devensability of the private spece and fresing up the stand.

 for a vegetabls patcl, rettable rooms or a smsll business.

h mid-biocks s roed is widenad to uecomudnte i posm‘ble ch:ldren p.lay aven, as well as parking for -

additional mofor vehicles. A tié stands facmg theye parking areas are smallsr than the rest, the children will
be encouraged to v sad play 1 these spaces. Duriug the nighttime the close proximity of hotses increase the

- survsillancy of theee parking lots, thus miaking it & safer place fo b in. See Drawing Proposed Road Structure.
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 Pglad The .smw Paumx thcgﬁa' mJuipur acted as & spacidlmmriug meakanim whx‘ch em:bkd
: f?w and . atgminmpfgmal gromh ond smlancnr (Iu Dewar and tbrtenbogaardt 1991) . L

-
(sd

R e T

Fte 12.5 - Belhar Hausmg Dmfopmm Dewar &  Uvtenbogaards, 1978, was taken as a model dessribing
mc:mfgv of space « ffie mmcnr of inversections and so called "high streess * as mrammﬁrﬁamcammme

i

. As the sektleme\'at Srows naw mmor ron.ws would mevxlably de.velop meremenhjly, | pporti.ug the super grzd-_

structure, The initial farge stmdswenld be subdivided to support the miinor routes thmugh the mid-block nreas,

Tn allowing this the huge initial infrastructural costs wnmd be reduced “Thess snvmgs would be nsed S
establishmg the commugicy famtities : . _

A mjor connucting mut_l, between Léon Ferrvira and Middle streets - unmedmtely north of the power servitode,

was specifically proposed to eliminate the idea of the new devslopment “tuming itﬁs. back® to the old

) 'nesghbuuthood ‘This also ailaws mars houses to face the apen space corridor, - As this road w:mld conpect the
"cnmmumty neutre with the high schiool it wonld also be an lmportant pedestrian link., See Fig 12.5.

12,53 Capital Web and Key Installations

Ths coiicept af & *bioshelter” as doscribed previosly in Sustainable Commusities was taken s e model to

N develop Leon Ferreira street 18 & sovalled lngh street, fasked with commercial and busmass aet;v;ty The

proposed pubhc facilities l:sve 2lyo boen incorporated in the fand-use sticture of Leon Ferre:ra stroet. As the-

: council owns land along this Breet, land swaps is pmpnsed to oblain the desired pontmns

" The comumnity centrs was plmed at the node consecting Reiger Pack with the new development. The sctivity

nssoctaied with: this publxc facility. would uct us @ catalyst in indigating the process of growth These key

' 'msmiiatmq; could act as cues ta set off small, focal tstm! wnd busmas developmerits.

It was. felt fhat the axisting mining building suirounding the aeoommissionea_ shaft should be retsined and
rerovated into u technical college, with associating light iﬁdﬁStriai nmufacturing‘ and commeicial trades,
Althongh the site of these buildings ara not good from an ascoss pmnt of view, the putenﬁal. wxisting services
nmd. ecost impl:cataon should by deciding ﬁmtors

- Schools urs positioned .’c major intersections andlnodes as to define the importanos of these places in the futare.

In addih.nn to this the propased schools alse plug into the open space, defining it and adding foactionsl value
to these dreas from the siaxt. Sparts fields, environmantal education centres aid school gardens (as part of 2
comniunity feeding and education programms), 'The buildings are pushad towsrds the street to define the spacs

 aod give importancs to theplmdoublaupﬂmmiocnlcommtyﬁmtzms,x 8, the school hell could be
used for avemng classas. eommunity mestings and fetes,
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of the pépulgﬁon 1o five close 1o transport, work and the shops.

" 15 was folt that the pracinct surrc.undig Middle street should be developad s 8 lower key commercial strip,

relating o the ugricultural produce of the Cinderells vallsy, & well as handeraft, small shopy and buisesses,

- Home industries should be sricouraged #5 2 thewns to & mombn!anced Tocal ecuii_qmy. Scee Driwing Capital o

1254 sucialSpa&ai Structure -

. "This appronch, simillr to Belhee (Dewar & Uytenbogasndt, 1978) in Capo Town was followed in produsing 2
sottlement which wis one of diversity, range and choics. Flats on top of the high street businessrs, walk-ups

and housss bemg built close to the strest would increass secuTity and 24 hour tife of the precinct. The high

: metshbaﬂd-be_ﬂankedwﬁ&mhighdmsitymitsn'mﬂomyWaik-up‘saﬁdtdw-isuusesmmblanlaxgamﬁbﬁ-

e

The strony strat irarchy would predict the type of housing s the possbility of fulnrs expansion of business

and conmereist fand-uses. Smaller stands ere proposed for steeot camers, units hes pladed close to the street,

Mid-block stands have narrow frontages with desp backyards would allow vegetable gardens 4 all form part
of u Gomcerted affort 1o increase thy chioico and variety within the community.. Tn urban ecological terms it
relatas to 8 more balanoed social strdoture, Thess stands could be sub~Jevided in Fature to incrsase the building

 density, thux miking the opea spaces more valusble and functionsl.

12.6 URBAN ECOLOGY: TOWARDS A MOD:S..

Utban ecology is thersfore not something completely now within the theoretical Samework of urban design,

I rather draws from fondamental urban design pﬁneiﬁles related to placs, spacial organization, movergent,

-sovia] wd economic concemns, with definats bisss towards thés snvironment faetors which could be associsted
- with theﬁam sustalnabitity of the seitloment. The theory gl_mw's allot from the basic ;_rgumaim of the Garden
- City Movement and their concemns in developing new towns, '
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The mndel is obvmusly more dlrocled towards greaq fi falds" mtﬂommts with s strong thrust for the i integration

of urban md rural. commérce snd aubsistance, people and the eavironment, 'I“hc rmphasis is on the l:m!, selfs
contained villags typa approach, but set duveiopment precidents for future expausion and intsgration with its
urban settmg. Commnnitics cacing for themselves by canng for their environment and its ecaiogwal health
drives the souial hesith, which was the ongiml coneem, of the proposed model, :

Tho idea that everything muist be_aeen for its potentisl opportunities « even waste could boa resource - id the

| appmnhdfagmeﬁlistaudthusﬂmméurhmdeﬁmw “The Tavel to which ths ecological system is integrated
. with ita setling as » ez (0 ths eactfi’s simbiotic mmability and ultimate suwwa! Ecosystem adapt to the
chinging environment by racyclmg it energy cfﬁm&ntfy. through diverss mechanisma of birth and death, of

growt and dacompoﬂiunn Urban wvironments squander thess muun:es ina bid to mlt-perfcrm ity economm
compeuuon. Is there 8 future in x fmnuwnrk which perpetuats explouamn, consupaption ynd Wasts?

"Thoconceptofﬁmmnnnllmdscapes aaammstuconsmms oponspacsforthaﬁltumdenmﬁca!lonnf
 settloments is  contribution to the arban theory in refation to the devefoping world: ‘The valué which fuctional
landscapes add 1o the settfernent % an important laad uss enables the education of a more sustsinsble usbanity

in fubir. . Oncs sound ecolngical pnnciplas ‘tiad besn: integrated within the urban das:gn framework, the

_mnndanonwou!dbe Inyed for 2 less costly, more mtmuable community and ulhmntely, # mors sustainable city,

A serions problem in the model und the existing theory witich was incosporited is the techuclogy, which is often

 First World driven. Thersfors an agpropriste technslogy relating ta poor communitios and the developing world
_ would significantly contribute towssds the _ﬁmdei and acgument for an urban scological framework,

n closing #.q!lbte'ftﬂm Hisitley, Siegfried aﬁd Sunier The present gensration ofla\rr_:ankmd is the first one that
can irreversibly transform the fuce of our planet for the worse. It is also the lost genaration with the capachy
te lntroduce the changes required to aver environmensal disaster. . The éuvironmen Is finite. The model of an

environment of Umitless resilience ls no longer realistic or plausible, 'If'ze' world is simply not large enough to

s aa:anunodm all assaults of a mpzdly expanding human (urban) population and Its indusivies. South Africa is
& microcosm qf:?u' vhallenges fucing the world. Will we chvase 4 path which provides a vich-and sustainable

heritage for oup children or will we decent into a wasteland of lost opportunities?
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