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Problems in the urban environment: trafhic congestion and its effects

Abstract

Traffic congestion results when there are too many vehicles for the available road space. It may occur on
almost any road system but, in general, it Is likely to be experienced with great severity in and around the
major employment nodes such” the central business district (Figure 1) during the morning and afternoon
peek.
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PROBLEMS IN THE URBAN ENVIRONMENT:
TRAFFIC CONGESTION AND ITS EFFECTS

ROSS ROBINSON

*E RN

CONGESTION: WHAT IS IT?

Traffic congestion rasults when thare are too many vehicles for
the svallable rosd space. [t may oceur on almost any road system
but, In genarei, It is Nkely to be axperlenced with greatest severity in
and around the major employment nodss such as the central busi-
ness dlstrlct (Flgure 1} durlng the moming and afternoon peaks, On
‘the Sydney Harbour Bridge, for example, delays are nat uncommon
during the two ‘rush’ periods at the beginning and end of the busl-
nasé day when flows are sbout twice as heavy as in the middie of the
day (Figure 2}). Normally, however, such delays are not particularly
severe. They become more so when the avellable road space is
tamporarily reduced because of sccldents and breakdowns, or when
flow volumes are raized significantly {as oceurs when the commuter
rall system Is strikebound]. In general terms the bridga can handle
some 15,000 vehicles per hour without undue disruption to traffic
flow, but If such demand wers unevenly distributed In time and 500
cars convarged on It in one minute {a rate of 30,000 per hour},
severe congestion wouid result {Blunden, 1983).

In 1981 the highsst number of trips within the Sydney reglon
for any purpose was begun either between 8 a.m. end 9 e.m, or
between 3 p.m. and 4 p.m, {(Figure 3}. On weekends, the morning
peak occurred later and over a ianger time period on Saturdays and
much later on Sundaysl Trips to work, to school and to home
clasrly helped to creats peak traffic conditions {Flgure 4) and it s
in these peaks that congestion is most llkely to oceur,

Congestion may be related to one of two sets of conditions - either
to inefficiencles within the traffic flow aystem or to the domand
placed on tha systam (or to a mixture of both).

Figure 1: THE DOWNTDOWN
TRAFFIC PROBLEM 7

1} System inefficiencies. These mey be due to a veriety of causes -
when through traffic mixes with locel trefflc or convarges Into
limlted-capacity Inner city strgets, for example; or when different
types and sizes of traffic mix together - coal trucks and heavy
vahicles, busses, cyclists and pedestriang, Soma Inefficlenclss relats 1o
the character of the road or atreet network - when there are many
intarsactions, for example; or when freeways converge on limlted-
capacity downtown stregts, Others rasuit from insdequate controis -
poorly coordinated traffic lights, indisciplined pedestriens and
drivers and poor stréet marking.

2) Pressure of demand. Thera are of course, situations when traffic
demand Is such that even If a system or part of & systam is very
efficlent, demand is simply too great.

At the end of 1981 thers wara 2,68 millllon motor vehicles in
New South Walee, almost half a2 million more than [n Ssprember

Figure Z: HOLFAL.Y TRAFFIC FLOW ACRDES THE SYDNEY HARBOUR BRIDGE, 18 DCTORER 1981,
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1876, representing an annual growth rate over the period of 3.9
percent {Australlan Bureau of Statistics, 1982). For Sydney, In the
year 198182, 138,000 now vehicles were added to the city's streets
10 moke & total of about 1.5 milllon. If Sydney were to maintaln It
shara of the state’s population end motor vehicles and if the general
rats of incrasse wersa mainteined, the city would have about 3
milllon vehicles by the year 2000 AD — double its 1981 figursl
Whataver the actual number of motor vehicles in the year 2000 AD
will be, it sesems certaein that the street network in Sydney will he

Fipure 4 WTART TIVEE OF WENRKDAY TRAVEL TD WORK,

SRR (inchaing wicy =il i) AND HOME,
BYDNEY STATISTICAL DIVIEION, 1881,
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recuired to meet much highsr levels of traffic demand than at
present. Other transport modas must also cope with future increases
in traffic -spproximstely B4 million passengars passad through
Sydney Almort in 1880 {Department of Transport, 1981) and
predictions for the year 2000 vary botween a low of 24.6 million
and s high of 36,1 million {Buragu of Transport Economics, 1978a),

The Important [ssuss ara not only those of the size of the demand
but also the optlons evailable for meeting it. Threa posslbilitias exist:

{a} To make mgjor changss in the transport system itself. This
may Involve the construction of new roads and sntlre new networke;
andfor new operating rules which ensure greater efflclency - co-
ordinated traffic signala, one-way stregts, transit lanes, integrated
modes and networks, maodifisd timstables and the like. In some
cases new technology may Incresse spaeds and cerrying capacity.
Changes in priclng policias may also ‘create’ new capacity by ration-
ing roed space, far axampla.

{b} To develop public transport {particularly raii-besed transport)
88 an acceptable alternative to the automoblla. in most Australlan
and North Amerfcan citlas, low rasidentlal densitles and car-oriented
populations have made this move very difflcult, however,

ic} To restructure 1and use pattems In order to reorient or ra-
direct axisting or future flows of trafflc. This tands to be a longer
tarm solution.

CONGESTION AS A FUNCTION OF TRAFFIC FLOW AND
CAPACITY

Congestion then, iz a problem relatad both to spuca and to time.
It 1z somatimes defined In terms of the averape traffic speeds achlev-
able In downtown aress in the peak hours (New York 16 kph; Paris
17 kph; Singapore 21 kph: Manila 11 kph; {Thomson, 1877}, For
Sydney, the Sydney Area Trensportation Study (SATS) {1974}
wap concomed that bus travel time from Central Station to Circular
Quay was 13 minutas in 1982 but had incremad to 17 minutes by
1970. Congeatlen may elso be deflned [n terms of ectual time spant
In a quaus; or whan ‘traffic flow exceads 80 parcent of ruad capacity’,

It s very useful, howevar, ta think of congestion as a “trensport
impeadance function’ which, for planning purpotes, can ba dealt
with mathematically to predict leveis of delays. In thls context the
function describes the relationship between traffic volumes, delays
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Figure 5: MUlL ECONOMY AND CAR SPRED
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Figure 7: FUEL CONSUMPRTION, CAR 8REED
AND ROAD TYPE (MELBOWRNE)
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Figure 11: COUNTY OF CUMBERLAND
PLANNING BCHEME

FREEWAY PROPOSALS
Source: Winston (1957)




and the standard of tha treffic route or facllity Figure 5 shows tha
relationship betwean trefflc volumas or flows (whether deflned as
cars on a road, aircraft arriving at an alrport, shups arrlving at a port,
or customars arriving et a baggage chack-In) and the smount of delay
incurred at different levels of service ($1 mey represent a two-lane
highway, 52 and §2 three and four-lane highways respectively; or
differant numbers of berths in a port, 21c.) At low volumes of flow,
defeys are small, but as flows incraase delays increase and increass
mora ramdly {though delays ars less with battar facilities) until the
facllity reaches saturation and nothing moves! To some extent tha
systam will be self-adjusting for when this IImit 18 reached, other
means of travel will be sought.

Figura 5: THE "TRANSRPRORT
IMPEDANCE FUNCTION®
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THE EFFECTS OF CONGESTION

Nobody enjoys belng caught in & trafflc Jam- 1t Is likely to make
the blood prassure jump a few notches and induce the unl:kelest
people t0 'use languege that would make a sallor blush’ But there
arg rather more sarlous soclal diseconomies which arise from con-
gestion; and some qurte signlficant spatial effects as well,

1} Thae social diseconomles of congestion

{a) Congestign means wastad tims or time lost for pessengers,
crew {or drivars) and for the vehlcle itself. It is time which otherwise
could be used productively and there 13 an economic cost attached
to It which, although diffleult to messurs, can be significant

{b) The stop-go, acceleration-deceleration driving pattern and the
slow vehlcle speeds of congested clty driving increass fusl consumpt-
won It has besn astimeted that the minimum fuel consumption rate
of a typical car iz not reechad until It han travelled a cistance of 60
kme {or Its equivalent in terms of engine tamperature, or its thermal
aguilibrium) Flgurs 6 shows, for four test vehicles, the relationship
between fuel consumption and avarage speeds, Figure 7 indicates
similsr relatlonships esteblished in s Metbourne study, with high
fuel consumption et low speeds In downtown locations.

(c] Stow spesds also mean the amission of relativaly high levals
of hydrocarbons and oxldes of nitrogen - the culprits i photo-
chemical smog - from car axhaust systems Figures 8 and @ indlcate
that much higher lovels of carbon monoxide and hydrocarbons are
amittad at apeeds of fegs than 20 kph than et higher spesds

{d) Hagwy traffic streams also creste hiph nolse levels (about
20 dB) and prolonged stop-<start waffic, particularly in uphill-down-
hifl patterns, creates unpleasant environments Noise may be further
intensifled In Inner ity streets anclosad by high rise buildings. This
1s the sa-calfed "canyon effect’.

{8} There are numarous other diseconomies of traffic conpestion,
Vibration caused by constent and heavy traffic loads 18 creating
foundation problems for older bulldings In Europsan citles and
alsewhsere, road malntenance costs may be higher under congested

trafflc condltions, and the number of accidents, as wall as tharr
disruptive effects, ars likely to be greatar In congested conditlons,

2} The spatlal Impact of congestion. When gusuas grow langsr and
travel time axceeds acceptable levals It ja likely that commuters and
travellers will seek elternative solutions and that planners must take
actlon to esteblish mora efficient movement pattarns. In the short
tarm, car commuters are lIkely to try and find ‘back streat’ alternat-
tves which often cause locel residants great distress end may result
in reciassification of streets or thelr closure to through traffic.

RESPONSES TO CONGESTION

In the longer term, howsever, the spatial responses to congsstion
ara liKely to result [n significent infrestructural changes and to new
patterns of traffic and functional linkages, There are many examples
of such changes though we wiil mention only a few,

Fresways: the County of Cumberiend Plan for Sydney. By th
19408 Sydney, recovering from the traurnas end negiect ralate
Worid War 2, was suffering from severs traffic problemas and cong

ion and the County of Cumbarland Planning Schame n 1861 pro
posed some remadiea. The problem was seen In the following terms

At the 1854 census the county population was 1,841,220, apart
from a few seftlements away from a mein roed, the whole of thls
population, if 1t got up reasonably early In ths morning, could
arrlve by car and train, bus and tram at the centre of Sydney by
nine o'clock- that 1s to say, they could all arrlve if the centre was big
anough to hold them- but, of course, the centre remains the old
geographical centre of Govarnor Macgquarle's time, stretching less
than two milies from the Quay to Rallway Square and only half a
mile ecross from Darilng Harbour to the Domain and Hyde Park
Here liss the essence of Sydnay's famous trafflc problem - which
can never be cured by new roads ar bridges or tunnels alone bacause
1t 15 not really a traffic problem at all but a problem of tha distribut-
ion of employment ..."* (Winston, 1967, 18-18).

Figura 10 l{Justrates the volumae of the moming peek hour traffic
flows durlng the early fifties and Flgure 11 Indicates the proposed
‘clty ring road’ Check a current mep of the city and compare
proposals of the early fifties with what hes actually occurred since
that time} Hundreds of hectares of land were involved, many
buildinge demolished and new pattarns of land use amerged.

Freoways: the 1974 SATS proposals for Sydnay. It 13 now a well-
established principle that there I3 ‘never anough’ roed space; bulld
a freawny of four lanes and wathin a short tima It Is likely that extra
lanes are needed. In 1974, despite tha sarlier expanzion of roads
noted above, the SATS study proposad & new highway system with
547 km of new freaways and sxprassways, 240 km of new major
regional roads and 3856 km of [mprovad regional roads - at & cost
of $2,252 milllon st 1971 pricas. Thess proposals were not Imple-
mented far a number of reasons, one of which was the l1kely destruct-
ion of largs parts of the historically significant innar elty. Another is
the tandency for freeways to generate more traffic, so that the
problem of congestion ramaing unraegolved.

The development of freaways ss a regponse to traffic congestion,
thaugh not always a very good one, |s clearly illustrated on a largs
scale In Sydney But tha genseral principlas are readily seen In small-
er urhan areat such es Wollongong Through traffle, untd the 1960s,
mada [ts way through suburban and ‘villepge’ strests cresting dalays
and snvirpnmantal and soclal problisms. Now the F6 freaway diverts
the traffic around residentlal areas.

inner city pedestrian malls, During the 19605, creasing traffie
congastion in downtown commerclal areas was one important factor
aiding the decentralisetion of retailing to regional shopping centres
But & counter trend - the development of downtown pedestrian
shopping malls - began to develop and though 1t could not stop the
progressive suburbanisatlon of retaillng, it wes an Important factor
In helping to ravitalise dying city centres. The saperation of psople
and traffic {an important principle in this davelopment) is now e
well-accepted part of pfanning practice svan In smaller towns end
suburban shopping cantras. There are numerous axamples in Sydney
- the Martin Placs Plaza snd maybe eventually the long-proposed
Pitt Street Mall - and a mail-Wwliil soon replace part of the old, trad-
{tional main streat of Wollongong.

The spatial effects of conpestion In other transport modes. Congest-
1on 1 other trensport modes may slso heve drastlc effects on urban



space. What spatial changes have rasulted and wil result, for exempla,
from increasing congestion at Sydney Alrport? .Is new runway
capacity negeded? Can the presant sita be expangad? And if not,
where will @ new site ba found? ls passenger terminal capscity
adsquata? Can the present rosd network near the alrport handle
increassd traffic?

Consider aleo the spatisl changes which have been influenced by
doleys and congestion to shipping For genaral carge handiing,
incresaing delays end costs during the 19609 led to the introduction
of new technology, to the contalnerisation of cargo. This had &
dramatic affact on Sydney’s waterfront - the modification of axist
Ing borths at Derilng Harbour, the construction of the Glebe lsland
and White Bay contsinar terminaly in the sarly 19702 and so on.
Further growth of trads and incraesing congestion et those terminals
hes led ta the deveiopment of very |arge new faciiitles i Botany
Bay, with the nasd for naw roads and rail links and new movament
patterns. At Port Kembls, congestion st the old coal foadar necessitat-
ed the deveiopment of & rnew loader, on & much larger sita, with
larpe stockplle areas, new rall links snd access ways

SUMMARY

Traffic congestlon, whether in road, sirline or maritime systama,
is 8 powerful modifier of space and though it |3 not possible In a
short gapar (ke this to go into detall the basic principles are clear
Figure 12 prowides a useful framework for discusaing the likely
affects of congestion and it Is worth a fingl brief note in summary

Incressing traffic flows through exlsting transport systems croate
congestion Social diseconomies, including the costs of wasted
time, of vehicie operation and air and nolss pollution result. Thera
may aiso be significant spatial affscts Mew road or route networks
ars created, new links batwaen places are astablished and mew flow
patterns emerge, néw traffic terminals and facilties are axpanded or
built. Congestion rmay also initiate, or be at least partly responsible
for, new developments such a: Inner city malls and naw industrial
arees Because new links are created betwsen places, some will ba
more accessible than others and lend values may chenge so g5 to
create naw patterns of land use and popuiation distribution. Tha
problems associated with congestion may evan constitute one of the
raost Important factors, in the lonper run, leading to the develop-
ment of new transport technology. In due courss, though, the
procass leading to trafflc congestion wll repeat itself.
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