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ABSTRACT

TRANSIT: A TOOL FOR IMPROVING THE URBAN MOW?

by George Thomas Johannesen, Jr.

Transit is one of mam important aspects of the total

urban transportation systun with ability to_ affect tn. urban

enviroment in various ways. As such, it can be a valuable

tool for inpluenting plans, although not an ultimate panacea

by any means. For various reasons, though, it has received

very little use as such a tool.

The exact characteristics of transit as a tool for

enviromental improvement vary according to. the type of transit.

If transit is to be an effective tool, it must be able to

attract riders in sufficientnmbers to affect the transportation

situation. Although other factors are also important, the nest

ilportant single factor affecting. the attractiveness of transit

is Whether or not transit operates in a channel separate from

autonohile traffic. Such a separate channel greatly enhances

transit attractiveness. I

Transit can be used to manipulate the person-carrying

capacity of a street systan with a given vehicle-carrying

capacity. Traffic equilibrium can make it difficult to deal

successfully with traffic congestion; dealing with congestion

can be facilitated by using transit and recognizing the I

workings of traffic equilibrium. Transit and land use strongly
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affect each other, and transit can be used to affect the

process of blight. Furthermore, transit can be used to

affect social conditions and to facilitate planning in various

other ways.-

The main purpose of this paper is to facilitate the use

of transit as a tool for environmental improvement by pointing

out some of the ways in whichit can be used as such. It

considers the aspects described above and makes some generalised

recommendations. Vith urban areas beset with so many problus

today, they can little afford to let arm planning tools lie

under-utilised. Hence, it is to be hoped that transit will

receive greater use as a tool for environmental improvquent

1n the mtme
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INTRODUCTION

Transportation is an aspect of the urban environment which

has received considerable attention from planning agencies over

the years. In fact, plans and studies concerned only with

transportation have been made on many occasions.

Transit is one of many aspects of transportation which a

planner must consider in formulating a transportation plan, but

most transportation planning has been handicapped by the omission

of some important factors pertaining to transit. While planners

generally have recognized that transit plays a useful part in

urban transportation and have suggested its use in their plans,

provisions for transit in the plans and actual implcaentaticn

of transit portions of the plans have both been on a hit-or-

miss basis.

In most cases public transportation policy has been

indifferent to transit while actively promoting automobile travel.

This situation is reflected in the heavy highway orientation I

which appears in man of the agencies responsible for trans-

portation plans and studies. Some planning agencies are even

restricted to highway aspects of transportation when they deal

with transportation planning,1 although this is not typical.

Hence, it is little wonder that such highway-oriented agencies

 

1Tyle C. Pitch and Associates.

W. San Francisco: Chandler, 1964. p. 79.
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give transit no more than apassing nod.

Compared to the research which has been done concerning

highways, not much research has been done about transit, and

usually the research which has been done is not publidsed so

well as highway research. Planning agendas which are not

particularly highway-oriented are influenced by what is done

by other agendas and by published results of research. mini

man of the other agendas are highway-oriented, then a certain

amount of highway orientation seems normal. Since most plan-

ning agendes cannot be expected to be outstanding trail-

blaaers, it‘is little wonder that planning agencies in general

have given so little attention to transit.

Consequently, tho purpose of this paperis to point out

someoftbowaysianchtl-andtcanbausedas atoolfor

ilproving the enviror-ent. The planner should understand the

relationship of transit to total urban transportation and to

theitotal urban environaent inorder to sake full use of

.t‘randt as suchatool. It shouldbeborneinmindthat

because transit is only one of mamr factors which a planner

must consider, a course of action advocating a greater use

of transit as the only means of improving transportation

would merely exchange a new set of problems for the present

set, for a greater use of transit cannot solve all trans-

portation problas. Various means are pointed out herein

whereby transit can be used to improve the envirouent, but

transit must be used along with many other means .of improve-

ment if the enviroment actually is to be improved.
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Changing technology may alter the relative attractiveness

of transit and the automobile, and it may alter commuting

time to the point that people may live even farther from their

places of work than they do now, but it is unlikely to change

markedly the needs for land for transportation rights-cf-way,

both for the automobile and for transit. Much speculation is

involved in predicting such future changes, and it is beyond

the scope of this paper to predict than. The likelihood of

technological change must be recognised, though, and land-

use plans should allow for such change without requiring

alteration of the basic plan.

When urban transportation planning has considered transit

and its relationship to transportation and the environment,

it has generally been cohcerned mainly with various engineering

and economic factors and their immedate affects. Nam other

factors, though, are just as important as the economic and

engineering factors, even though they are not so readily

quantified and have effects which are more long-range, e.g.

street capadty, traffic equilibrium, land use, blight, sodal

factors, and the like. Hence, many considerations important

to those relationships are discussed herein.



GIAPTERI

Gm CHARLCTEISTICS

 

Transportation is a comprehensive system1 of inter-

related activities, the requirements of which are determined

largely by land use, duographic and social characteristics,

and consuaer choices. Not only is transportation shaped w

the characteristics of the area in which it is located, but

it also helps to shape the developent of the areas in which

it is located. Since a metropolitan region's fabric of

interdependent functions is formed by travel-generating daily

activities located without reference to munidpal boundaries,

transportation planning today must be on a metropolitan scale.2

In any urban area the total transportation systu is a

subsystaa of the North American transportation systaa, which

in tum is a subsystu of the world transportation systun.

The urban transportation systan includes freight and passenger

subsystems. Included in the freight subsystem are ports and

terminals and the means of moving freight by any of the following

subsystems: road, rail, water, and air.

 

1see definition of ”systen,’ Appendix I.

2John H. Dyckman. “Transportation in Cities,”W

m. ccnn (Septanber 1965). 162-171;. p. 16b.
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Included in the passenger subpystaa arepinternal metropolitan-

area transportation and external transportation, i.e. trips to or

from points outside the metropolitan area or trips merely passing

through. External transportation can take place on any of the

sub-systems mentioned above for freight (road, rail, water, and

air); it can be by common .carrier on am of those subsystus

and by private vehicle on all except the rail subsystem, which

is restricted to common-carrier vehicles.

Because most urban transportation danand is for trips which

begin and and within the metropolitan area,1 the major concern

of this paper is internal metropolitan-area transportation.

Internal transportation usually takes place by one of the

following means: private automobile, transit,2* taxi, bicycle,

or on foot. In most of North America: trips by bicycle are

few and relatively unimportant. Although mamr trips are made

on foot and nearly all trips originate or terminate on foot,

accomodation of pedestrian trips is very easily accomplished.

Hence, consideration of pedestrian and bicycle trips is beyond

the scope of thisgpaper. The characteristics of taxi trips are

essentially the same as those of trips by private automobile

except for parking. Hence, the major concern of this paper will

be internal transportation by private automobile and by transit.

 

1Fitch, p. 1.

2‘Herain transit is defined as the usual types of transit

vehicles and their variations: bus, trollaybus, streetcar, rapid

transit, commuter train, incline, and ferry. It also includes

variousnew and uncommon forms, such as Ivdrofoil water carft,

moving belts, and exotic forms of rapid transit. Transit does

not include the taxicab, for essentially its characteristics are

those of the private automobile, except for parking.



 

Transit carries many person-trips with a minimal expenditure

of resources. It carries passengers in relatively large units,

i.e. the transit vehicles. In order that the passengers may

know where transit can take the: and where they can board a

transit vehicle, transit operates in established corridors of

movesent, i.e. the same routing month after month. Transit can

operate in the same channels with automobile traffic, or it can

operate in separate transit channels. Transit service is greatly

improved when separate channels are provided for it, 1 but such

separate channels cannot be provided everywhere, for construction

of such channels can be justified'only if passenger-traffic

delusities are suffidently high.

Transit is suited for operation on high-traffic-density

routes and at times when traffic densities are high. Transit

is suited also for people who cannot drive, who do not have an

2or‘whoautomobile at their disposal for any or all trips,

prefer not to drive. It is useful to automobile-owning families

for some regular trips and for standby service when the auto-

mobile is disabled by the weather or mechanical troubles. In

case of national defense mergandas, transit can become

particularly important. 3

 

lFitch, p. 1155.

Z

i.e. captive riders.

        ; _L' L‘ .5,

W. New ork:MComuitteeforc

-Development, 1 5. p. 28.
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The characteristics of transit vary according to the type

of transit involved. Transit can exist in such a variety of

forms that it may be considered that continuums of transit

types exist. Some of the major types are discussed below.

an: Basses operate as completely self-contained units, each

subject only to the control ’of the driver. Nest major and

secondary streets and roads can serve as bus channels without

alteration. Hence, the bus is suited for routes and times'with

low passenger-traffic density.

Because it is possible for the bus to leave the route at

any point, bus routings can be made with infinite variety.

However, the bus must‘adhere to a fixed route in order that the

riders may find it. If the transit operating agency is willing

to make mam variations and changes in routes and scheduling,

it then becomes possible to tailor the bus service to man

particular, specialized transportation needs: but such variations

complicate the service and the task of the would-be rider to

understand it. If the rider does not readily understand what

service is offered, heis likely to go by automobile instead

of by transit. Furthermore, variations usually mean a longer

tine interval between busses (except along portions of the route

on which no variation takes place), which .usually means that

the rider must consult a timetable if he wants to avoid an

unduly long wait at the bus stop, thereby encouraging him to

drive instead.‘

As noted above, busses lend thmselves to routing and

scheduling instability. In addition, the relatively small
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amounts of capital required for a bus comparw and the ease of

transporting busses to new locations when sold tends to produce

instability of managanent, as evidenced in frequent changes of

ownership and policy and abandoments of service.1

A type of bus which deserves special mention is the trolleyb

bus. The trolley’ous is essentially the same as a bus except that

it is powered by electricity carried by overhead fires. It can

maneuver through several lanes in a street, but it cannot deviate

from an established route wept where the overhead wires are

located. It has the advantages of quieter and smoother operation,

faster acceleration (particularly when fully loaded), more

ecoMcal operation on higher-density routes, and no exhaust

to add to air-pollution levels. since the trolleyhus requires

the installation of overhead vdres, it is not suited for the

very low-density bus‘ routes and the mamr variations in route

described above. It is, however, well. suited to the may trunk

routes served by busses in many large cities. Furthermore,

because of its lack of exhaust, it is suited to operation in

tunnels without elaborate ventilation systanse

m: Rail transit exists in a wide variety of types, which

form essentially a, continuum from one general type to another.

They all have in comon the requiranent that track be laid to

provide the channel in which to Operate. That channel may be

shared with automobiles (in a street) or with other rail service,

or it may be used exclusively by rail transit.

 

1Fitch, p. #2.
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Because construction of such special channels can be

Justified only if passenger-traffic. densities are sufficiently

highto support atrunkline (evenmore so thaninthe case of

the trolleybus), rail transit is not suited for routes with

low passenger-traffic densities, and busses must be uployed

to compluent rail transit by serving such low-density routes.

Rail transit routes must be chosen with care because of the

expense of constructing and relocating the track. Hence, rail

systus are built only when the advantages make thu worth-

while. A description of the advantages follows; it should be

noted, however, that these advantages are all enhanced by

higher passenger-traffic densities.

Although some rail transit is. powered by other means,

most rail transit is powered by electricity generated at central

power stations. Such a source of power removes the need for

ventilation of exhaust fines, and electric rail transit is

thereby enabled to operate in tunnels and other enclosed spaces

without elaborate provisions for ventilation. The track is a

distinct advantage, for the railspzovide an almost foolproof

automatic steering systh which (1) permits very precise

steering through narrow clearances and (2) enables marw cars

to be coupled together into a train as long as desired, with

all cars following the same path through the tight clearances

as easily as a single car. Hence, rail transit is particularly

adapted to operation in enclosed spaces with tight clearances,

such as tunnels.

Although busses are flexible in their own way concerning
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the individual vehicle, rail transit has flmmity which

busses do not *have. Rail transit is particularly flexible

with reference to .‘the following factors:

1. Size of unit. Rail transit cars can be coupled together

and run as trains as large as desired with no difficulty

(particularly if multiple-unit controls are used), owing to

the steering systau provided by the tracks. This permits

operating economies to be realized through increasing the

nmber of passengers carried per creman, particularly during

peak hours. i ,

2. Adaptability to automation. Thez rails provide an auto-

matic steering systan and also provide a means whereby signals

may be conveyed from control points to the transit vehicles

and back.

3. location of transit channel. Track for rail transit can

be laid alwwhere, and rail transit can operate anywhere,

thlough a wide variety of conditions, e.g. in streets in

traffic lanes, in streets on separate lanes, in median strips,

beside streets, in tunnels, in open cuts, on elevated enbank-

maits, on elevated structures, through buildings, on the surface

of the ground, on existing railroad right-of-way, and practically

anywhere else. The rail transit channel can utilise am or all

of the types of locations listed above in rapid succession,

even all on one route if so desired.

There is a tem, ”rapid transit," which deserves considera-

tion. The term itself can apply to almost amr type of transit

which operates on a separate channel over part or all of its
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route and has its stops spaced fairly far apart (one half mile

or more) over most of the separate-channel portion of its

route; hence, it can apply to a system operated with busses

or with rail cars. However, as the term generally is used,

it refers to a particular type of rail transit with most of

the following characteristics:

1. Electric power.

2. (Multiple-unit operation. The trains are composed of one

or more self-propelled cars.

3. Frequent operation. The rider does not need a timetable,

except at very lightly traveled hours, e. g. between midnight

and 6:00 AJI.

4. mgh-level platforms and automatic doors. The platforms

are at the level of the train floor. The doors generally are

all controlled from a, central control for the whole train.

5.. Fare collection off the train. Fare collection is

accomplished at the stations, except during lightly. traveled

times such as nightstand Sundays, when it may be done on the

train.

If some of these characteristics are missing from a given

rail transit system, it is usually defined as a particular

type of rapid transit or as something other than rapid transit.

Rapid transit as described above can be called "heavy-duty

rapid transit" when there is a need to distinguish it from

other types.

Rapid transit can be considered to be at the center of

the rail-transit continuum with streetcars at one s end and
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counter trains at the other. The definition of a commuter

train usually allows for a wide range of - variation, but sane

of the characteristics are as follows:

Although rapid transit is highly focused on the central

business district, counter trains are even more highly focused

on .it. Commuter trains draw their customers mainly from upper-

income groups of people who work in the central business

district and who live farther out than the outer edge of rapid-

transit service. Commuter trains usually operate sufficiently

infrequently to require the rider to consult a timetable,

and fare collection is usually accomplished on the train with

the rider bwing a ticket before boarding.

Some rail transit systaas are located on the continua

between comuter trains and rapid transit, e. g. the Illinois

Central co-nter service in Chicago, which is now in the

process of becoming more like rapid transit and less like a

counter railroad.

At the other end of the continual: is the streetcar,

an electric rail car operating in the streets for all or most

of its route. It provides service essentially the same as

that of a bus except for the disadvantage of being unable to

maneuver in traffic and the advantage of being readin adaptable

to operating in a variety of separate channels. Harv present

and past streetcar systems have had some of the systan on

separate channels, generally called private right-cf-way.

Of the streetcar systeIns operating in the United States arri

Canada today, all but one operate some or all routes on

separate channels.
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than a streetcar operates on a separate channel, it begins

to have some of the qualities of rapid transit. Halce, it is

then located on the rail-transit continuum between rapid

transit‘and streetcars. If such rail transit has a major

portion of its route in separate channels, it is generally

called “light rapid transit" or a ”limited tram” or ”limited

tramline."

A limited tramline is probably. the most flexible type of

rail transit, being as well adapted as heavy-duty rapid transit

to all types of grade—separated separate channels and also

being particularly well adapted to operation in streets and

in at-grade separate channels. Furthermore, a limited tram-

line can be converted to heavy-duty rapid transit quite easily

when conditions warnnt. “rile heavy-(hrty rapid transit

requires nary feeder busses except in areas of extraely- high

density (e.g. Manhattan), the limited tramline can do much

or all of its over feeding by operating in uncongested streets

on the outer portions of its routes, with several. routes

feeding into one high-speed separate channel for the trip

downtown. In this respect, the limited tramline has the same

advantage which bus rapid transit has, i.e. one-seat service

from many residential areas to the central business district

with no transfer.1 Of course, in order to serve low-density

 __1_

13m D. Quinby. “Major Urban Corridor Facilities: A New

Concept,” Wm. XVI (April 1962). 212-259.
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residential areas optimally, automobiles and busses should

be used as feeders to some extent.

There are still other types of rail transit, cone of

virich are lmped together under the term, ”monorail.” is

far‘ as the planner is concerned, monorail has about the same

service characteristics as other forms of rail transit, so m

elaboration is in order here, other than to say the following:

Few' lonerails exist today, and serious rapid-transit proposals

today generally do not consider monorail beyond the pre-

liminary stage because various technological aspects of mono-

rail make it generally inferior to and more expemive than

ordinary rail transit for most rapid-transit applications. 1

Fitch concludes, "In emery, there is no indication that

monorail can do nothing that conventional rail cannot do as

w or better. ”2

We Other types of transit, e. g. ferries, moving

belts, and various exotic’forms, are uncommon. Special

consideration of th. is beyond the scope of this paper.

AW:

Automobiles carry person-trips with a maximal of

nexibuity in mall units, i.e. the individual automobile.

Automobiles 'can go alvwhere on the street system without having

 

1."Consulting firgineers Hake Final Recommendations on Basic

body! of BART!) Rapid Transit Syéteme"W-

. 1 I- TO‘ rm t9; :9 ,3!“,iB-" =r, t='_° ire-tit? 9’s

VI September-October 19 3 . 3-1;. See also Donald 8. Berry,1

George W. Home, Paul W. Shuldiner, and John Hugh Jones. m

Wm. Evanston: Northwestern

University Press, 1, 3.’ pp. 85-87.

2 .

Fitch, p0 2°10
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to be bound to established routes, such as bus routes. The

precise routing of an. automobile can be chosen on the spur

of the moment if the .driver‘ changes his mind. Automobiles

are inefficient,for high traffic-density routes because they

take up too much 'road space per person-trip. Hence, a street

systu becomes ‘congested at relatively low person-trip levels

when all or most trips are made by automobile. Furthermore,

automobiles censure a larger amount of resources for parts and

fuel per person-mile delivered than does transit.

Automobiles are slated for trips with any of the following

characteristics:

1. The trip has an odd desire linei shared by only a few

other people or is made at an odd time.

2. The trip requires goods to be moved.

3. The trip requires many stops at many different places

located at greater than walking distances from each other.

~ llv. The trip involves someone who is sick or physically

handicapped so that he cannot walk or should not be exposed

to the public.

 

W; With increasing use of_the automobile for all types

of trips, transit has gradually cone to be used for more

specialised types of trips. Today transit is used mainly for

the following types of trips: captive riders, central business

 

, -1A desire line is animaginary straight line drawn from.

the point of origin to the point of destination. Ordinarily,

one must take a route which deviates from the desire line to

some cottent.
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district trips, and work and school trips. Although some

people prefer not to drive, in most cases the transit service

is so poor today that it attracts very few of these people, for

transit offers the! no real alternative to driving. Transit

trips by people who prefer not to drive‘ usually are central

business district trips or work trips.

The scope of the role of transit is br‘oader in the larger

metropolitan areas than in the smaller ones, although there are

variation: in this. Furthemore, trips by transit occur with

very high peaks and very low levels in off-peak times, mainly

due to the importance of work trips and central business

district trips, both of'which exhibit high peaking tendencies.

.W: Trips by automobile today include all kinds of

trips, but ingparticular the following types:

1. Social-recreational trips.

2. Peripheral trips, i.e. trips not to and from the core.

3. hall-town and'rural trips.

1!. Non-central-business-district shopping trips.

5. Hon-central-business-district work trips. This category

includes reverse counting, i.e. a work trip wherein home and

mrk are in the same general sector radiating from the core,

but home is closer to the core than work is.

6. (Trips by the physically handicapped who are unable to walk.

7. Iongfdistance trips by people .from out-of-town win are

passing through, perhaps stopping to attend to some personal

business.

8. Trips by people who feel the need for a psychological
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boost and can get it by driving, e.g. the prestige which one

can feel by being seen in a fancy automobile, the ability to

extend one's personality kw driving an automobile, and the

like.

The scope of the role of the automobile is broader in

the maller metropolitan areas than in the larger ones.

Although peaking occurs in automobile use, peak-hour levels

are restrained by the capacity of the. street system,1 and

oft-peak levels are relatively high, partially because of

social-recreational trips. Hence, ‘ the degree of peaking in

automobile use is low compared to peaking in transit use.

It should be noted that at popular recreation tines, e'. g.

weekends, peaks occur in automobile traffic going to and from

popular recreation places.

I, . '1‘ 15m. .1 ._ h ., a _,., ,1 ,1 in”... .14. _-_ g . .:

-;.._.., _., :_331__ ‘ 5.,

Many public agencies and some private agencies deal

with urban transportation planning, administration, financing,

construction,‘ and operation. These agencies usually are

poorlyoo-ordinated, if they are cooordinated at all. Lyle

C. Fitch described the situation as follows:

Urban transportation probably suffers more from the

fragmentation of the American administrative systan

than any other urban service. . . . Present fragmenta-

tion of planning and administration of urban transpor-

tation along medal and jurisdictional lines precludes

consideration of metropolitan transportation as an

integral and open system. Metropolitan areas have

 

18ee Chapter Three herein.
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leapfrogged jurisdictional boundaries. And even within

Jurisdictions, responsibilities for transportation are

divided among manifold functional units.

The framentation of urban transportation planning and

administration can be categorized as follows:

1. Spatial fragnentation: e.g. state agendas, county

agendas, munidpalities and munidpal agendas, and spedal-

purpose districts.

2. Functional fragnantation: e.g. road construction, road

adminstration, rail, water, air, transit, spedal-purpose

districts, and regulatory commissions.

These agendes naturally have varying orientations, for each

agency usually develops a spedalised point of view. Generally

these agendes, and particularly the spedal-purpose districts

and other functional agencies, are not interested in transporta-

tion matters outside their own spedal concern. Frequently

these agencies have conflicting interests and engage in empire-

building to further thanselves, to the detriment of the other

parts of the transportation system and to the detriment of

the public in general. Generally the highway agendas have

been much better supplied with funds than the transit agendas,

and public policy has frequently responded to the well-hmded

highway agendas by dedsions favoring than, to the detriment

of transit.2

There has been a tendency recently toward. partial unification

 

1Fitch, p. 16. '

ZFitch, p. 36.
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of transportation planning in metropolitén areas through

comprehensive metropolitan planning agendas, metropolitan

transportation studies, and the like, but achinistration of

metropolitan transportation generally has remained as unco-

ordinated as ever. lhan oo-ordnation ensts, its scope is

limited to a mall number of agendas for certain purposes.

Sometimes one flmctionlhas spatial udfication throughout

the metropolitan area, but virtually no cog-ordination with

other functions. Ordinarily, if a degree of spatial mlifica-

tion is achieved, than functional unification is missing; and

if functional unification is achieved, than spatial

unification is missing. .

.Although it night be desirable to achieve complete

unification in metropolitan transportation planning,

adninistration, and operation, it has been politically un-

feasible so far and would be difficult to make workable.

Hence, what is considered below is a generalized consideration

of a workable, feasible partial mitication.

If the unification is to be really‘effective, it must be

at a metropolitan level of government. If the central dty

is located centrally in its county and the county contains

nest of the metropolitan area, the county can be the spatial

unit for the metropolitan level of government, and metro-

politan functions can be placed at the county level, either

graduallyuor all'at once, e.g. -Pittsburgh, Cleveland, Ios

Angeles, and Seattle. Otherwise, a metropolitan government

requires a new spatial unit, which usually requires action
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by the state government. If a metropolitan goverment is

not made, then whatever metropolitan agency is created will

have to deal with munidpalities and other manor units,

a dtuation which, although not the most desirable, would

be considerable improvanant over the present situation.

The following type of organization provides an example

of the type of partial unification which could be achieved

under a metropolitan government:

Metropolitan Transportation Department

Staff Divisions: Planning, External liaison, Internal

Liaison, and the like.

line Divisions:

1. Metropolitan Transit Operating Division: to operate

2e

3.

all transit service in the metropolitan area, with

possible exceptions for various reasons. There will

be inter-dty busses and trains not “operated by the

setropolitan Transit Operating Division, and there

may be other exceptions if it is in the public in-

terest to have separately, operating transit in the

metropolitan area.

Regulatory Division: to regulate any transit operating

agencies other than the Metropolitan Transit Operating

Division operating in the metropolitan area, e.g.

commuter railroads and independent (private and

munidpal) bus companies.

Port Division: airports, water port, truck terminals,

bus terminals, and railroad freight and passenger

stations.
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a. Highway Division: expressways, arterial streets,

bridges, tunnels, parking'fadlities, and the like.

5. Other Divisions: as needed, if needed.

The Metropolitan Transportation Department will have to deal

with state and federal agendas and regulatory commissions.

One of the most important functions of the Metropolitan

Transportation Department will be to be concerned with the

overall transportation situation in the metropolitan area and

not to be swayed by generously funded state and federal

agendas engaged in a bit of aspire building. Furthermore,

the Metropolitan Transportation Department will have to deal

dth other metropolitan agendas, munidpal agendas within the

metropolitan area, private agendas within the metropolitan

area, and agendas in neighboring areas. Mary questions

concerning the Metropolitan Transportation D'eparbnen’t will

have to be dodded in light of local conditions. For example,

it depends on local conditions whether or not the Metropolitan

Transit Operating Division should take over all other transit

operating agendas in the area.

If no metropolitan goverrmrent is feadble, than a compre-

hensive metropolitan planning agency can be used tb provide

co—ordination among the various agendas involved with

transportation. Each case will vary according to local conditions.

This chapter has shown the general functions of transit

and the automobile in urban transportation and has shown the

general setting and problems inddant thereto. Both the

automobile and transit have important roles to play in urban
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transportation, and if either the automobile or transit is

prevented from provicnng its service fully, it will hurt the

whole urban transportation systmn, and the whole “metropolitan

area. Both the automobile and transit should be encouraged

to reach their potential in the types of service in which

they mel: they should be encouraged to complement each

other, not to compete with each other. When this is done, it

will benefit all the metropolitan area and its residents.
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In total person-trips there is a modal split between the

private automobile and transit, with a mall reminder of

' person-strips made by other means,, e.g. pedestrian and taxi.

is discussed in Chapter One herein, the capadty of transit

to carry people is much greater than the capadty of auto-

mobiles to do so. If .a transportation systul of a given size

exists with person-trips shared between automobiles and

transitaccordng to a certain ratio} than if the system is

altered to place greater reliance on automobiles and a

correspondingly lessened reliance on transit, the result will

be reduced person-carrying capadty for the system.

Since most urban transportation systems have excess

capadty except at peak hours, reduced capadty will generally

not have an adverse effect on off-peak transportation from

a strictly economic and engineering standpoint, but is will

create sizeable problems at peak hours, though, by aggravating

traffic congestion. 1

 

, 1"Trafficcongestion is a‘condition which exists when traffic

volme exceeds the number which a traffic artery can accommodate

with a free traffic flow. When traffic congestion exists, traffic

camiot move freely. It may move slowly or it may come to a tanporary

standstill.
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Conversely, if a lesser reliance is placed on the auto-

motdle and a greater reliance is placed on transit, the result

will be greater capadty for the given transportation system.

Greater peak-hour capadty will permit a higher peak with the

same level of congestion. In the larger metropolitan areas

peakehour travel dcnand.is so high, though, that markedly

lessened peak-hour congestion of private vehicles will not

occur because the process of traffic equilibrium will keep

traffic volmes at congestion levels, no matter how much the

transportation system is aotparrled to accomdate more vehicles -

unless the system is expanded on a monumental scale, a scale

suffident to accommodate all now-captive transit riders by

automobile. 1

Thus, transit can increase the person-carrying capacity of

a transportation systgn per unit of space,2 .thereby redudng

land requiraaents and economic and sodal costs needed to

provide fadlities to accommdate the volme of person-trips

made in the transportation system.

WW2

Even when all other urban transportation difficulties

are solved, peak-hour traffic remains a problau and must be

given spedal consideration hare. Transit can handle peaks

 

1See ,Qlapter Three herein.

zI-‘itch, p. 111».
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in person-travel without much (if any) increase in the vehicle

capadty of the streets, while peaks in person-travel handled

by private vehicle require a very great increase in roadway

capadty. This concept can be expressed through using the

follodng model. The model can be used for arm street systau

or arw portion thereof, ranging in size from a one-block

stretch of one street (or a portion of an expressway between

two consecutive interchanges) to the whole street system of

a metropolitan area. The smaller the portion of the street

systma considered in the model, the more precise the results

will be: conversely, if a large portion of the street systau

is considered with a single application of the model, the

reslfltsflwill be very generalized.

The model considers neither walking trips nor truck

traffic; it is concerned only with person-trips by automobile

and by transit. Since it does not consider storage of

vehicles, trips by taxi are equivalent to trips by private

automobile.

Although the type of capadty employed in the model is

usually ”practical capacity” or a variant thereof, any type

of capadty may be used. However, the type of capacity chosen

for use in the model will determine the type of results which

the model will give. 1

 

1

1Three major types of capadty generally used are defined

in: Brian v. Martin,FrederickW. Memrnott, 111° and Alexander

J. Bone. - f- . -13.... .

Cambridge.. Massachusetts Institute

of Technology Press, 1 1, 1965. p. 208.
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Transit vehicles are converted to eqdvalant automobiles (in

terms of the vehicle capadty of the street system) by use

of a conversion factor.

Symbols used in the model follow.

c = capadty of the street cysts: in equivalent automobiles

per hour.

v =3 traffic volme in equivalent automobiles per hour, i.e.

the value needed for carrying the number of person-trips

in question by the modal split envisaged.

If the transportation systan is to operate properly, v must

be less than or equal to c. The following constants and

conversion factors must be determined for the transportation

systn. . Since they depend largely on the size of vehicles

used, they are relatively constant from one dty to another,

throughout the United States.

Constants:

a = average number of persons per automobile driving and riding

in each trip

t 8 average number of riders per transit vehicle in each trip

Conversion factors:

b = nmber of automobiles equivalent to a bus in. terms of the

vehicle capadty of the street systan, i.e. the value of

a bus in equivalent automobiles

s 8 average umber of transit riders per equivalent automobile,

i.e. number of transit riders per transit vehicle in terms

of equivalent automobiles.

note that: s = t/b
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Along with the preceding constants and conversion factors, the

model unploys the following variables:

11 = total voltne of person-trips in person-trips per hour

= number of person-trips by automobile in person-trips per hour

(n - x) = nmber of person-trips by transit in person-trips

per hour

The model consists of the following equation, wherein v must

‘beless thanor equal to c.

v=(n-x),,g_c

. a

The equation can be transposed as follows:

x= a(sv 4 n)

s-a

(n '1) = s(n 4 av)

T

Once a, b, andtaredatemined, ifnandcareglven, thenx

and(n-x) canbemadpulatadsothatvvdllbelessthanor

equal to c (unless the system cannot handle that voluae of

person-trips even when they are all by transit).

is given so far, the model applies only to a transportation

systun wherein all transit service operates in the same channels

with automobile traffic. If the transportation system includes

transit operating in separate channels, than the model must

bemodified to the following:

v=(n-x-q)..,_:5

s a

q = nmber of person-trips by separate-channel transit.

(n - x - q) = number of person-strips by transit operating in

the same channels with automobiles.
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Hence, if a certain number of peak-hour person-trips are

allocated to private automobiles and a certain number to.

transit, a 'given value of person-trips can be accomodatad by

a given street capadty. If the street capadty is given,

almost any volma of parson-trips'up to the maximal possible

can be acconodated if the ratio of trips by transit to trips

by automobile can be controlled. If person-trips are shifted

from automobile to transit, the volune which can be carried

in ~a given street capadty rd.11.be increased.1 If person-

trips are shifted from transit to automobile, either the volme

carried in a given street capadty will be decreased,or traffic

congestion will be made mrse. Hence, a given street vehicle

capadty can carry almost any number of person-trips under

the mandarin possible if. the desired'mix of peak-hour person-

trips by transit and by automobile, i.e. modal split, is

obtained.

WW,

However, if the desired goal is an absence of congestion,

the modal split at present consists of more person-trips

than desired made by automobile and fewer person-trips than

desired made by transit, and present transportation policies

offer little hope of shifting suffident person-trips from

automobile to transit to reach a desired mix of trips between

- 1'Or the same volune could be carried in a lessened amount

of street congestion, but this possibility is not likely to

occur during peak hours because of traffic equilibrium.
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transit and the automobile. The reason for such a situation

is that under present conditions the automobile has certdn

personal advantages over transit which cause more than the

desired number of persons to d'edde to make their trips by

automobile. Hence, if the transportation system is cosmitted

to individual freedom of choice of mode of travel, transit

must be made suffidently attractive that the desired per-

centage of peak-hour person-trips fill be made by transit.

Otherwise, the desired mix of trips fill not be achieved, for

too great a umber of,trips fill continue to be made by

automobile.

Because the ability to attract riders to transit is necessary

in order to shift them from automobile to transit, we must con-

sider the reasons why riders whose trips are suited to transit

are not now attracted to transit in adequate numbers and the

means whereby they may be attracted. The tendency toward the

above-mentioned too-great percentage of person-trips made by

automobile results from‘wholly inadequate transit service

unable to compete with the automobile in speed, convenience,

comfort, and prestige. '

Some of the reasons why transit is generally so inadequate

today can be demonstrated by the following example: in most

situations transit service is provided by a bus operating in

the same lane of roadway with automobiles and stopping repeatedly

to receive and discharge passengers. .If automobile traffic is

slow because of congestion, the bus will be slow. If the bus

must stop to receive and discharge passengers, then the bus
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fill be even slower than the automobiles. In most cases the

bus is slowed further by having to wait for a break in traffic

in order to squeeze back into the stream of traffic after

having pulled out of the traffic stream for a stop.

The bus passenger's situation in such a case is quite

frustrating and most unpleasant, espedally if he is standing,

as is often the case in peak-hour bus trips. lath such an

unpleasant ride by bus, the person who makes a peak-hour trip

is thereby encouraged to make his trip by‘ automobile if at all

possible. By automobile the-trip is faster, more comfortable,

and generally more pleasant.1 Hence, no matter what the transit

service is like, the peak-hour trip by automobile offers a

rather high level of service with a number of amenity factors.

Ingorder to attract the desired number of peak-hour person-

trips to transit, then transit must be attractive enough to

compete with the automobile and its high level of attraction.

 

_ 1 rectors vbich affect the attractiveness of transit can be

classified as follows:

1. Convenience

A. ' speed

1. Operating channel separate from automobile traffic

2. Frequency of service

B. Location of routes and stops

0. Manner of collecting payment

 

  

    

1\ierner‘w. Schroeder. rét . i r. f

Chicago: Chicago Transit Authority, 195ll:5 . pp. 53-55.
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1. Means of collection

2. Revenue sources

II. Comfort

1. Absence of crowding

B. Availability of seats and degree of comfort in their

design

C. Smoothness of ride

I). Noise level

E. Air-conditioning

III. Prestige

IV. Cost

Although speed is classified here as a sub-factor of

convenience, it is so important that frequently it is classified

as an independent factor. It scans to the author, though,

that it is better to say that the factor with the greatest

power to attract riders to transit is convenience; the sub-

faotor with the greatest attracting power is speed. In order

to have adequate speed, transit must travel over a channel

separated from automobile-traffic channels, thereby unaffected

by traffic congestion. When so separated from ’automobile

traffic, transit is able to offset the slowing effects of

having to stop to receive and discharge passengers through

notwhaving to stop with automobile traffic. Although the

separate channel can be separate lanes for busses, it usually

is a railway of some sort. Because a separate channel involves

extra initial expenditure, relatively high passenger-traffic

densities are required in order to make construction of the

separate channel feasible.
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Another sub-factor of convenience which affects speed is

frequency of service, comnonly known as headway. Since waiting

time is part of travel time, if the interval between transit

vehicles is kept at a minimum, travel time is also kept at

a minimum to the extent that waiting time enters into it.

Frequent service requires a high passenger-traffic density.

Convenient location is another sub-factor of convenience

which affectstravel time. Consequently, the locations of

the separate channels and of‘transit routes in general are

important. If they are poorly placed, they will not attract

passengers in the volumes for which they have the potential

to attract otherwise. While price levels seen to have little

effect on the attracting power of transit, 1 the 'manner in

which the fares are collected strongly affects convenience.

Payment for transit is usually about as inconvenient and

painml as, possible, usually coming in small dribbles requiring

small change. In contrast, payment for the automobile is

about as painless as possible, with large amounts paid in-

frequently, usually not directly tied to a trip, except for

tolls and parking charges. Some progress has been made in

transit payment procedures,2 but so far it has been woefully

inadequate in most cases.

 

1I.een-m....ueses and Harold F. wmianscn. "Value of Time,

Choice of node, and the Subsidy Issue in Urban Transportation. "

e m (June 1963), 2u7-26'4‘e

See also Schroeder, pp. 77-85. *

2Monthly commutation tickets are available by mail on some

counter railroads, and credit-card types of payment systems are

planned for so'merapid-transit and commuter-railroad systems.

See: "Automatic Fare Collection,” t °

. San Francisco: Bay Area Rapid Transit

District, 19 3. , a
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The factor which is secondary to convenience in attracting

riders to transit is comfort. Sub-factors in comfort are

absence of crowding, available and comfortable seats, smooth

and quiet ride, air-conditioning, and the like.1 When transit

is non-air-iconditioned and crowded with standees during the

peak hours, the peak-hour traveler is thereby encouraged to

drive his automobile if he can stand to battle the traffic.

If the transit vehicle is a bus, as is usually the case,

peak-hour travel is especially uncomfortable and unattractive,

for the bus pulls repeatedly over to the 'curb, tilting at an

ungainly angle because its right wheels are in the gutter,

and then pulls sluggishly out into traffic again when a break

in traffic occurs. Furthermore, the bus is crowded with

standees and is inadequately ventilated, while exhaust fumes

enter through the windows at the stops. Since such an un-

pleasant trip is also slower than the same trip by automobile,

it is little mnder that many transit riders switch to the

automobile when they first. get a chance.

The factor third in importance is prestige. Prestige is

dependent on human attitudes, and hunan attitudes toward

transit are strongly dependent on the quality of service

provided, generally as measured by the convenience and comfort

factors described above. In most places transit suffers from

a lack of prestige usually resulting from long-acontinued

patterns of inconvenient and uncomfortable transit service.

 W

1Schroeder, p. 51;.
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In these places most people ride transit only when they have

very-little alternative. Transit can have prestige, though,

e. g. Toronto, where even the wealthiest people ride the

subny, , often brought to the station in a chauffered limousine.

A factor of lesser importance is cost, which scans to

affect mainly people of lower-income groups. is mentioned

above, price levels seen to have relatively little influence

on the attractiveness of transit, although lower fares do

increase ridership slightly and higher fares reduce it some-

mt.

 

Possible ways to increase transit attractiveness are

to provide the following:

1. Preferential treatment of transit in traffic. This may

be accomplished by: preferential access to freeway on-ramps, 1

preferential right-of-way in rejoining a stream of traffic,

or preferential right-of-way in intersections. Preferential

treatment makes transit more attractive by increasing its

speed, but its use has been quite limited so far because of

difficulty in implementing it on a large scale.

2. Separate channels for transit vehicles. Separate channels

separate transit from automobile traffic by providing either

reserved lanes or streets from which automobiles are barred,

or separate private right-of-way as presently used extensively

 

1.1. 3. Meyer, J. 1". Rain, and u. vohl.W
W. Cambridge; Harvard University Press, 1965.

pp. 322-32 . See'also Fitch, p. 208.
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for all forms of rail transit and used in certain locations

for busses. By separating transit from automobile traffic,

separate channels permit a greater increase in transit speed

than does preferential treatment and are, therefore, more

important as a means of enhancing transit attractiveness.

In fact, separate channels are the most effective single

means of enhancing transit attractiveness. 1

3. Additional seats -- in order to reduce the number of

standees to a mum. Additional seats usually are provided

by adding more vehicles to the route. filth busses this means

adding more bus runs to the route. With rail transit it can

mean adding more runs or adding cars to existing runs or a

combinationof both.

15. Additional comfort factors (air-conditioning, more comfortable

seats, smoother ride, and the, like). An important comfort

factor is some provision to avoid the tilting which occurs when

.8 bus loads ‘at the curb of a typical street wherein the right

wheels are in or near the gutter. Means of avoiding such

tilting include: island (safety-zone) loading, separate bus

lanes physically separated from the other traffic lanes,

level bus loading zones, compensating lateral suspension system

(e. g. torsion bars), or replacauent of busses by rail transit.

The extent to which any of those means can be taken is quite

limited.

5. More convenient service by re-routing where desirable. The

F

1Fitch, p. its.
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most desirable type of routing is to provide direct service

over the shortest possible route, but frequently densities

of development are insufficient to support such a route unless

feeder service is added. The alternative to feeder service

is a longer and less direct route, which vnll be able to serve

more territory along the way. Some situations are better

served by a direct trunk route and feeder routes along the way.

Other situations are served better by thmugh one-seat service.

Rail transit usually requires feeders as follows: heavy-duty

rapid transit requires an extensive feeder service; light

rapid transit can provide direct one-seat service to may areas,

but it works best with a mall feeder service.

6. Promotion. No matter what improvements are made in transit,

they will not have full effectiveness if promotion‘ is in-

adequate. Transit today has largely inadequate publicity, -

which is likely a factor contributing to the present low level

of transit service and patronage. “Promotion, however, is far

from being everything, though, “and it‘would be pointless to

expend much effort to promote bad service.1 However, it is

common for existing service to have totally inadequate promotion,

to the extent that most potential riders have no idea about

the transit service in their areas.2 Hence, some promotional

effort is needed merely to maintain the status quo, an). minor

 
- TV

1Louis 11. Schneider. 'Wm. Boston:

Harvard Business School, 19 5. pp. 17 177.

2schneider, pp. 180-181.
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improvuents should be fully utilized for their promotional value.

In fozmulating a promotion campaign for transit it will be

necessary to utilise advertising techniques which-have been

ducnstrated to be effective through emerience with advertising

for other products. The rational appeals used in past transit

advertising have largely been ineffective, just as rational

appeals generally have been ineffective in other advertising.

Hence, the results of depth research must be utilised to produce

an effective notional appeal complete with an appropriate

amount of hoopla and ballyhoo.

If well-paid advertising agencies can sell injurious and

haMt-forming itmas such as tobacco products and alcoholic

beverages, they can certainly sell, transit. The problem in

the past has been that transit operating agencies have not

been milling to pay for good advertising, and when a fairly good

promotional campaign has been made, it has been an isolated

campaign of limited duration and has not been tied into a

progrmn of continuing promotion. One reason for the lack in

promotion is that transit operating agencies are too much

product-oriented and not sufficiently market-oriented. 1

The value of promotion can be demonstrated rather

spectacularly through the example of the Skokie Swift, a highly

successful new rapid-transit route operated by the Chicago

Transit Authority. From its inception, the Shelde Svdft has

offered high speed, frequent service,and a convenient parking

 

15cmeider, pp. 80-81, 180-181.
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lot for park-and-ride, but what has really made it such a

resounding success is a well managed, very generously funded

promotional campaign which started promoting the Svdft several

months before service even started. 1 The result of such a

promotional campaign has been nothing short of spectacular.

It shows what can be done when a very attractive transit

service is given excellent promotion. '

The value of promotion has been duonstrated less

spectacularly in other instances, for ample (1) Santa

Monica, California, where the transit operating agency has

carried on a continued promotional campaign “for may years,

and (2) the Alameda-Contra Costa Transit District in Oakland-

Berkeley, California, which has carried on a promotional

campaign ever since it came into being around 1960 and has

experienced a gradual rise in ridership overthe years,

while other transit operating agencies in the Bay Area generally

have experienced a slight decrease in ridership during the

same time.2

In order to increase the attractiveness of transit

sufficiently that transit will handle as much peak-hour

traffic as desired, it may be necessary to construct an

elaborate rapid-transit systmn from scratch, as in the San

Francisco Bay Area, or it may be sufficient to upgrade

 

1 ' h ,

1 P e (various issues). "Chicago:

Chicago Transit Authority, 19 1966.

2Anthony B. Sloan.“ ”The Marketing Effort of A. C. Transit,"

W.111 (October 1965). 59h-608. pp» 602-603.
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existing transit systems, but in nearly every case a number

of improvmaents will be necessary.

We.

Tam .

Some parts of the urban transportation system are financed

through public action with funds obtained from a variety of

sources, e.g. real property taxes, special assesments,

vehicle-weight taxes, weight-distance taxes, motor-fuel taxes,

and the like. Types of public financing such as these separate

the revenue collection from the actual tripdmaldng. The

advantages of such separation include lower cost of: collection,

greater convenience both to the payer and to the payee through

payment of larger amounts at less frequent intervals, and a

broader base of support because everyone pays, whether or not

he makes direct use of the facilities. . For example, the

users of the Kennedy Expressway in Chicago pay only one-third of

its capital cost and nothing toward its operation and

maintenance .1

As a result, each infividual decision whether or not to

make a short automobile trip is not particularly an economic

decision as the individual person sees it, and indeed, it

has little direct effect on his overall economic situation;

he pays Ids taxes painlessly when he buys motor fuel and at

other times. Hence, he has no particular discouragement

 

1Ruth and Edward Brecher, ”Getting to Work and Back, Part

2.”W10:: (March 1965). 128-133. pp. 129. 133.
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against making the trip in order to avoid paying out the cost

of the trip, for he hardly notices that he pays for it,

whether it is a peak-hour trip or an off-peak trip.

P - v

Financing through taxes and special assessments generally

works without difficulty, but it offers no economic constraints

on peak-hour travel. Hence, as such financing procedures present-

ly operate, they do not operate to help improve peak-hour travel

conditions. Although peak-hour traffic is quite expensive to

accommodate, whether by transit or by automobile, it is con-

siderably less expensive to society when handled by transit

than when handled by automobile. Hence, if financing can be

arranged to encourage peak-hour transit use and to discourage

peels-hour automobile use, then financing can help to

accommodate peak-hour traffic.

The usual methods proposed for arranging financing to

help improve peak-hour travel conditions are (1) to place

economic constraints on peak-hour automobile traffic and to

institute means of transit financing which vdll make it

possible to provide a level of transit service which will

attract sufficient rider's that the desired modal split

(as discussed in terms of the model) will be achieved. The

usual proposal for placing economic constraints on peak-hour

automobile traffic is to put tolls onto certain trafficways

during rush hours. The feasibility of tolls, though, is made

doubtful by the problems which tolls create, particularly
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(1) the cost of collection and (2) the general public hostility

to tolls, particularly those on tax-supported roads. Further-

more, there is some question as to the deterrent value of a

toll because the average peak-hour motorist considers cost

of transportation to be a minor issue in determining his mode

of travel. If he cared about saving money, he would go by

transit in the first place (if his trip is of a type suited

to transit). Hence, tolls do .not offer a satisfactory syst.

of constraints on peak-hour automobile traffic, and not much

change‘ in the present syst- of financing streets and roads

is likely. A syst— of positive incentives to do something

other than make a trip by automome during the peak hours

a could be considered to be a system of indirect constraints,

and it. has a much better chance of being effective than a syst-

of direct constraints has. These positive» incentives for

controlling peak-hour travel include manipulating the modal

split through upgrading transit and spreading out the peak

through staggered working hours, which have the effect of a

better relative pricing systma.

W3.

' As discussed in Chapter One, the role of transit today

has become one wherein its main functions are (1) to enable

the transportation system to accommodate the necessary umber

of peak-hour person-trips by providing a certain percentage

of that and (2) to serve those who cannot, should not,

cannot afford to, or do not wish to drive.
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Having lost much of its off-peak base traffic volume to

the automobile, transit has been forced to curtail off-peak

service in order to reduce costs. The off-peak ridership that

ruains is discouraged from going by transit because the off-

peak rider must wait longer for a transit vehicle once he

reaches the boarding point. Hence, an existing domward trend

in off-peak riding has been reinforced by a spiral effect

from the feedback between reduced service and would-be riders

discouraged away from transit. The net result of the re-

duction in off-peak riding levels is to raise the levels of

the peaks still higher filth reference to the base period.

Peak-hour service is the nest expansive kind to provide,

and as transit becomes more and more a peak-hour operation,

it becomes more and more expensive to operate per passenger

carried. The high expense of operating with high peaks and

a low base level of off-peak operation stems from two types

of expense: labor and capital.

mm: The amount of equipment needed for operation is

detenined by the . anount required for 'peakohour operation.

All equinent which is unused during off-peak tines (e.g.

rolling stock) or which is used at only a fraction of capacity

during off-peak times (e.g. way and structures) raises

operating costs by tying down capital without giving adequate

return on it. )bre equipnent must be bought, while the amount

of return is not increased. In fact, it m not be possible

to cover the cost of the added equipment; the deficit may have

to be met from another source, such as equipment which is fully
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utilized and which recovers its own cost and brings a return.

Hush transit equipment is utilized about twenty hours per week

for peak-hour service and lies idle .at other times.

m: Peak-hour operation requires more employees to operate

the vehicles (and to staff the cashiers' windows, where

applicable). Although the transit operating agency would like

to hire peak-hour uployees for three or four hours in each

of the two peak periods, the uployees generally want to wrk

a full eight-hour day in one piece, just like argone else.

Hence, the transit operating agency cannot attract sufficient

personnel unless it hires than for workdays in one piece,

and unions usually require that the uployees be paid for

eight hours even if they work less than that length of time.

Hence, labor costs are, in effect, excessively high because

productivity is low.

Hence, the transit operating agencies have been caught

in a financial squeeze from which fare-box revenues have not

been able to extricate than. The transit operating agencies

have tried to make ends meet; they have raised fares repeat-

oily and tried to cut costs where possible, but the squeeze

has continued unabated. Since peak traffic carried by transit

saves the public very large sums which would otherwise have to

be spent for increasing peak-hour vehicle capacity of streets,

proposals have been nade that part or all of the costs of

providing transit service be provided by some of the indirect

leans used for naintairdng streets and roads. Vested interests

often oppose such proposals in the hopes that they can further
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their own interests through sub-optinisation1 of the road

portion of the transportation syste if present policies

of neglecting transit are continued. Often, though, the

opposition from vested interests has validity, because proposals

for public financing ofgpart of the costs of transit frequently

are nerely patches on top of an existing patchwork of

financial operations which finance the . transportation syste.

Public assistance to transit has existed in some ferns

for a long tine, notably in public construction of subways

and other facilities.2 When the city owns or builds transit

facilities, it nay charge rent, though. For ennple, while

the Chicago Transit Authority pays rent to the City of Chicago

for the use of the subways,3 in New York the city pays the

capital costs of the subway system: new cars, new track, new

tunnels, and thevlike.“ Hence, the New York City Transit

Authority only has to recover operating cohts from the farebox.

 

1See definition of ”sub-optimisation," Appendix II.

2The Independent subway system in New York was financed by

the city, as‘are new subways today. Both the Broad Street Sub-

way in Philadelphia and Chicago‘ 3 subways were built by their

respective cities and are owned by the. See:W

9— . A -‘ I) .Chicago: Chicago Transit Authority, 1959.

  

3The rent is $20,871,000per year for a period of about

thirty years. See: Nu . . _ .- . .- A .v

  

  

Chicago Transitauthority, i958. p. "‘9.
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Maw of the problems of financing transit result from a

pieceeal treatment of transportation, which extends to financing.

If transportation mnds were pooled and then put to work where

the needs are the greatest, then these probles would be eased.

Various political machinations1 could still take place with

unified financing of transportation, but the potential for

inproveent under unification is greater than the potential with-

out it, and with unification the net result will be improveent

to one degree or another.

As discussed in Chapter One, the theoretical optimal

syste muld be _to finance urban transportation on a unified

basis. Such a syste, however, is probably not politically

feasible. Hence, a desirable goal is to unify to a degree

which is politically feisible, being sure that sufficient funds

are available for adequate transit service as desired. This

may involve use of motor-vehicle revenues, a very touclw issue

with some very powerful vested interest groups. The use of

certain motor-vehicle revenues can be made politically feasible

by use of a rationale therefor which will obtain sufficient

support, e.g. the use“ of money from tolls collected on the

San Francisco-Oakland Bay Bridge to help finance the Transbay

Tube of the Bay Area Rapid Transit District systeez without

 

1For example, the situation wherein the streets and roads in

one part of a municipality are better maintained than elsewhere

in it, or wherein one part is systematically neglected.

 

San Francisco: ParsonsBrinckerhoff-nTudor-Bechtel, 1962.A pp. ll-O,

106-18. See also Fitch, p. 87.
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an adequate rationale, any program for using motor-vehicle

revenues for transit improveents will be politically

unfeasible.

This chapter has shown how transit can affect a trans-

portation syste and why transit generally is not permitted

to reach a level even approaching its maximal effectiveness.

Transit has the potential to affect a transportation syste

markedly in its capacity, its ability to accommodate peaks,

its travel patterns, and its costs. Yet at present, transit

is unable to reach a level of effectiveness even reotely

approaching its potential because it has received only

inadequate attention. , Frauented administration of the

transportation system has brought sub-optinisation of the

transportation syste with transit one of the neglected sub-

systes. Hence, the resulting situation is one of transit

systes with financial resources inadequate to provide a

level of service capable of having any noteworttw effects on

the transportation syste. lath increased attention and

financing, transit will be able to reach the general level of

its potential to affect the urban transportation syste and

to take its place along side the other subsystes serving

the transportation syste.



CHAPTE III

TRAFFIC EQUILIBRIUM

Dev t ce

Traffic equilibrium is a concept which has received

consideration only recently. It was developed after many

traffic plans did not work out as anticipated.

At one time it was generally thought that peak-hour traffic

congestion could be properly handled by a policy of determining

the peak-hour vehicle flows, calculating the quantity of

additional road facilities necessary to accommodate those

flows, adding in certain growth factors according to predicted

growth patterns, and building those facilities. As this policy

was eployed repeatedly in many locations, it was noticed

that consistently the desired results were not obtained, even

though population growth had occurred as predicted. Instead

of handling the congestion as anticipated, the new facilities

generally were soon flooded with more vehicles than ever and

were Just about as badly congested as the old. syste had been

before the new facilities were built.

For quite a while, these events were interpreted as a sign

that not enough new facilities had been built. Hence, it was

advocated that more facilities be built so that a point could

soon be reached wherein traffic would not continue to increase as

soon as a new facility was opened. As time went on, though,

and as the old pattern of continued congestion kept repeating

a?
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itself as each new facility was opened, people began to wonder

win and to wonder (whether or not they had a correct concept of

the situation.

Eventually the concept of equilibrium was applied to .

traffic congestion, thereby bringing forth the concept of

traffic equilibrim. Just who originated the. concept is not

known, although it seems likely that many people thought of it

indepedently at about the same time. 1 In 1962 Anth Downs

published an article in which he stated the concept succinctly

concerning urban counter expressways in a somewhat hmorous

vein patterned after Parkinson's Law.2 , The author of the

article called it 'Downs's Law of Peaks-hour Traffic Congestion,”

Parkinson's Second Law adapted to traffic: "On urban counter

expressways, peak-hour traffic congestion rises to meet maldnum

capacity. '3 .

An equilibrium level of peak-hour traffic congestion is

obtained because: (1) Traffic congestion discourages auto-.

mbile trips, while the lack of congestion encourages the.

(2) Hence, increased congestion deters automobile trips, while

v_1 v r -v— vv

1Without having read DownsOs article, the author formulated

a concept of traffic equilibriln independently in early 1963, it

is reasonable to assume that other people have likewise formulated

the concept independently.

20- lvrthoote Parkinson. Wis. Boston:

Houghton Hifflin Company, 1950.

 

3Anthony Downs. "The Law of Peak-hour Expressway Congestion,”

W9XVI (July 1962) 393409. po 393.
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reduced congestion encourages them; and additional trips are

added to or subtracted from the total by the presence or

absence of congestion until a condition of equilibrim is

reached.

 

At peak hours there is a very large potential deand for

travel, much of which would go byiautomobile if it could.

The potential demand is so great that it may as well be con-

sidered as unlimited in large metropolitan areas. Under the

potential deand, whenever congestion is lessened. slightly,

more automobile trips are made. ‘ The reason for. such a phenomenon

is that reduced congestion converts automobile trips fron

potential to actual trips in sufficient nmbers that congestion

is increased to a level approximately the same as the old

level.

Consequently, whenever a new traffic _,f-acility is opened,

congestion drops for a short period, i.e. several days or weeks,

- until people adjust to it by making more peak-hour automobile

trips. uAs people adjust, the level of congestion rises until

it reaches an equilibrium level again, wherein congestion

deters a umber of drivers sufficient to prevent my further

net increase in their numbers.

e'oho e n

Conversely, when traffic congestion increases, some peak-
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hour trips which can be shifted to other times or to less

congested destinations are so shifted; other trips are just not

made; still others are not even considered; and if transit

travel is not marker slower than automobile travel or is

not otherwise markedly inferior in attractiveness, some trips

will be shifted from automobile to transit. Trips shifted

from automobile to transit generally are shifted in greatest

number to transit which operates in a channel separate from

automobile traffic and is therefore free from delays caused

by traffic congestion.

 

The types of trips important to traffic equilibrim and

traffic congestion can be classified as follows; potential

automobile trips, potential transit trips, actual automobile

trips, and actual transit trips. Traffic congestion is produced

in actual trips, of course, but potential 'trips determine whether

a given measure will have any notable favorable effect on traffic

congestion. Actual and potential transit trips are not given

much concern herein because additional transit trips are rather

easily accommodated in an existing street system, as explained

in Chapter. Two herein. Although a street syste can easily

accosmlodate additional transit trips, the transit operating

agency may “not'be able to do so. This is the case particularly

with additional peak-hour transit trips, for such trips place

a strainon the already limited financial resources of transit

operating agencies. Such trips. are the most expensive type of

trip for the transit operating agency to provide, for they
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require additional vehicles and eployees. Hence, if transit

is expected to take even heavier peakohour loads than it does

at present, it must have some financial assistance, probably

from public funds. Public financial assistance to transit to

permit it to take additional peakmhour riders is in the public

interest because it would cost the public even more to

accoeodate the additional peak-hour personwtrips by automobile.

In the peak hours potential automobile trips exceed actual

autombile trips, whereas in off-peak times potential trips

approximately equal actual trips. Such a situation and.etc

because potential peak-hour trips greatly exceed potential

off-peak trips; and if actual trips exceed street capacity,

congestion results, and further increases in the number of

actual trips are sharply restrained until additional drivers

are deterred in sufficient number to prevent further increase

in their number, at which point equilibrium is reached. Because

the potential volume of offmpeak trips is usually. below street

capacity, there is no congestion to deter offupeak trips, and

all. potential trips can become actual trips in most cases.

When potential and actual automobile trips are. far below

street capacity, even the potential trips are encouraged to

increase. ”At certain times of day (e.g. the wee hours of the

morning) hardly any increase occurs thereby, but at other times

of day (e. g. midday and early evening) the increase in potential

and actual off-speak automobile trips encouraged by excess street

capacity is quite noticeable. Hence, traffic eqzdlibrim

operates even in the absence of congestion by encouraging
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additional off-peak automobile trips in proportion to the

amount of excess in street capadty, except when special factors

(e.g. majority sleeping hours) prevent it.

Whereas in offc-peak tines (1) actual trips are usually

accommodated without'congestion and (2) actual trips usually

equal potential trips, in peak hours the potential nmber of

automobile trips greatly exceeds street capacity, usually by

W times over. Hence, the potential number of autcncbdle

trips cannot be accommodated by the street systa, and actual

trips must be controlled by some means, If they are not

controlled by some other means, they will be controlled by

congestion, which will establish an equilibrium level, as

described above .

 

flew facilities, eogo expressways, which increase the

vehicle-carrying capacity of the street systan alter the

traffic patterns in the street system and the traffic volumes

at which equilibrium is reached, For example, eaqaressways

frequently bring a lower level of peakmhour congestion on tho

thoroughfares which they parallel, 1 But although the peak-

hour equilibrium level is altered, congestion remains essentially

the sane, for the potential autcncbile trips still greatly exceed

street capacity, and many new automobile trips are attracted

by the lessened congestion initially brought about by the new

facility. Hence, peak-hour traffic congestion ranains with

 

1 . .

Meyer, Rain, and Wohl. p, 361°



53

delays as noticeable as ever, but with larger traffic volumes

and with the worst bottlenecks probably shiftede

Hence, the following conclusions can be made:

1. In fairly large metropolitan areas on am radial express-

gwsy peak-hour traffic values will almost always be at congestion

levels, and although expressways may reduce overall oomuting

time, they will be clogged with traffic congestion every day

during the peak hours. .

2., Hence, in such areas it is impossible to build expressways

with the capacity to carry peakmhour traffic without traffic

congestion for the reasons stated aboveo

3. Since expressways cannot be designed with sufficient

capacity to eliminate peak-hour traffic congestion, goals other

than elimination of peak-hour congestion must be used in

determining the capacity of each expressway, Traffic unhampered

by congestion during off-peak hours can be a reasonable goal

replacing impractical goals concerning elimination of peak-

hcur congestion. .

4. In some conditions a new expressway may cause peak-nhour

traffic congestion to become actually worse than before the new

expressway opened, This ordinarily occurs only where a sizeable

per cent of the personutrips are made by separate-channel

transit and nothing is done to improve separatemchannel transit

service when the expressway opens,

5. If traffic congestion is to be kept under control,1'arw

expressway planning and construction program must be part of

 

1(1.) prevented from worsening and (B) lessened at certain

critical points. '
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an overall program which includes planning and construction of

improvanents in transit as well as comprehensive landnuse

patterns.1 If this is not done, trouble can result, for as

Mr. Downs says, ”In particular, marked improvement of roads

without aw improvement in segregated-track transit may cause

automobile traffic to get worse instead of better. '32

6. Separate-channel transit has the capacity to: alleviate

peak-hour conditions, in fact a greater capacity to do so

than expressways generally have. Hence, separate-channel

transit must be built and existing separate-channel systas

improved as the core of a program to alleviate peak-hour

congestion.

 

it peak,hours the potential automobile trips which do not

becomeactual automobile trips can be: (1) diverted to other

times or destinations, (2) just not made at all, or (3) converted

into actual transit trips. It should be noted that some trips

because of their nature can betlmade only be automobile and

cannot be converted to actual transit trips. The more attractive

the transit service is, the more trips will be diverted into ‘

actual transit trips. Transit also receives actual transit

trips which have very little or no potential of going by auto-

mobile: captive riders and people who prefer not to drive.

1Downs, pp. #084509.

2Downs, p. 11-09.
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Hence, transit receives both (1) transit trips with little

or no potential for becoming automobile trips and (2) potential

peak-hour automobile trips diverted to transit by traffic

congestion resulting from street capacity insufficient to

accomdate than. The number of each type of trip which transit

receives is partially dependent on the attractiveness of the

transit service. Transit trips of the former type occur in

peaks, the highest volumes generally coinciding with rush-hour

travel. Transit trips of the latter type occur only when

potential automobile trips exceed street capacity, ordinarily

only during peak hours, for when the potential number of

automobile trips is less than street capacity, congestion is

nonexistent, and all potential automobile trips can become

actual automobile trips. Hence, transit trips occur with

rather high peaks compared to off-peak. volumes, ‘for during

off-peak times trips only of the former type occur, and those

only in small numbers.

Transit peaking is considerably greater than the peaking

in automotnle traffic because of the operation of traffic

equilibrim as follows: (1) Traffic congestion prevents

automobile peaks from reaching their potential heights, while

diverting potential automobile trips to actual transit trips.

This reduces peak-hour automobile traffic volumes, while I

increasing peak-hour transit volumes. (2) Excess street

capacity over potential automobile trips encourages additional

automobile trips and diversion of actual transit trips to

actual automobile trips over time. Hence, this helps to
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maintain and increase offmpeak automobile traffic levels,

while reducing the number of 'offmpeak transit trips.

The tendency toward transit peaking is increased when

street capacity is increased, e.g. by construction of an

expressway. When street capacityis increased, street capacity

exceeds ofpreak potential automobile trips by greater volumes

than previously. The greater the excess capacity, the greater

the encouragement of additional automobile trips. Although

transit vehicles generally run at greater speeds in off-peak

times as a result of excess capacity, their attractiveness is

not sufficiently enhanced by the. excess capacity to! compete

effectively with the automobile for most off-speak trips.

In fact, the excess capacity works to divert actual transit

trips to actual automobile trips. Hence, off-opeak transit

volumes decline.

Increased street capacity lowers the peakéhour transit

volume slightly by reducing the excess of potential auto»

motile trips over street capadty 'slightly, but it increases

transit peaking because pealdng is measured by comparing

peak levels with offopeak levels, and offapeak transit

volumes suffer a much greater reduction from increased street .

capacity than do peakmhour transit volumes. Hence, when street

capacity is increased, transit peaking becomes greater.

Transit peaking causes operating costs to be higher than

they would be otherwise; and the greater the pealdng, the

higher the operating costs. Unless a deficit can be tolerated,._

costs must be cut when transit peaking increases. Usually the
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only available means for cutting costs are to reduce service

and to reduce the quality of service, for other possible

means of cutting costs ordinarily have alreactv been utilized

to their mazdmmn.

Cuts in service reduce the attractiveness of transit and

tend to discourage transit riding in general still further.

(hits in service can encourage ill will toward the transit

operating agency, thereby making it more difficult to get

public support for measures to help the operating agency when

it asks for help. Consequently, transit peaking can cause

a series of events with a feedback which causes a downward

spiral ofr‘reduced transit service, reduced transit riding,

raised transit fares, and public demand for additional increases

in street capacity. Then the additional increases in street

capacity will give more feedback by causing greater transit

peaking. Such spirals result in eventual abandonlents of

transit service in many places, greater amounts of land and

money devoted to transportation and storage of vehicles than

would have been needed if such a spiral had been prevented

in the first place, increased air pollution, and the like.

When the principle of traffic equilibrium is properly

understood, it can be applied to actual situations to help

to attain matever results are desired. Hence, if a spiral

such as was described above is considered undesirable, the

concept of traffion equilibrium can be employed to develop

measures to prevent such a spiral from taking place or to

keep it limited in scope. -
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| o t o r

Traffic_equilibrium operates independently and inexorably,

whether it is desired or not, no matter how many trips are

made by transit and how many by automobile. However, other

factors, e.g. the modal split between transit and automobile,

still affect traffic conditions, although.the actual effects

result through the operation of traffic equilibrium as well.

Hence, through an understanding of traffic equilibrium and how

it marks, transit can be utilized to affect traffic conditions

through traffic equilibrium and through the ability of transit

to alter the person-carrying capacity of the street system,

as explained.in Chapter Two herein.v

If transit is made sufficiently attractive to attract

nearly all the potential automobile trips which can be cons

verted to actual transit trips instead of actual automobile

trips, it can.permit a given street system to accommodate

many'more personrtrips than is generally now'the case. The

most.important.means of enhancing transit attractiveness is

transit operation in separate channels, which when instituted,

removes transit vehicles from automobile traffic, allowing

the automobile traffic to flow more moothly as a result;

but even more important, the transit vehicles in the separate

channels are not impeded by traffic congestion in the auto-

mobile channels. For transit to have much effect on traffic

through the operation of traffic equilibrium, it must have a

separate channel in which to operate so that it need not

compete with automobiles for operating space. Because
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separate-channel transit offers speed and an alternative to

traffic congestion, it can attract large nmnbers of riders

away from paralleling thoroughfares.

is potential automobile trips (including some which have

been actual automobile trips) are converted into actual

transit trips, more person-trips are carried by transit, and

more space is available in the street systan to carry more

actual autombile trips. Traffic equilibrim then operates

in this situation as follows: is former automobile drivers

and passengers are attracted to the separate-channel transit,

additional space becomes available on the paralleling

thoroughfares, Just as when a new expressway opens. Then

as the thoroughfares become less congested at peak hours,

more automobile trips are induced over the. Hence, through

the operation of traffic equilibrim street traffic congestion

ruins at about the same level as before, although the

duration of the peak may be shortened somewhat. The major

difference that separate-channel transit makes is that more

person-trips are now accommodated by the transportation systes,

and fewer person-trips are now deterred by congestion, for

many of those which can be converted to transit trips are so

converted and more space is left available for person-trips

which can occur only as automobile trips for vatrious reasons.

Hence, the greater the number of riders attracted to the separate—

channel transit, the greater will be the number of new automobile

trips which can be accommdated over the paralleling, thorough-

fares without increasing the vehicle capacity of the thoroughfares.
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In the process thetransit riders will be able to proceed

mnmpeded by traffic congestion, moreas if an expressway

had been built instead, it would have been congested at

peak hours while carrying a much lower number of person-

trips than that which the separate-channel transit can carry

comfortably.

Hence, with separate-channel transit may more people are

permitted to make trips at peak hours, and er those. who make

the trip, large numbers are able to make it via congestion-

free means, i'.e. separate-channel transit. Except for people

who must make the trip by automobile, separate-channel transit

makes it possible for people who make peak-hour trips to

have a real choice between going by automobile and going by

transit. Some people whose trips can take place by transit

will still choose to go by automobile, but the only people

still forced to buck peak-hour traffic congestion will be

those for whom the nature of their trip requires that they use

an automome. In contrast, a trip by transit today is

generally so grossly inferior to a trip by automobile that in

most cases no one has a real choice between going by auto-

mobile or by transit.

In most respects the effect of a transit channel is much

the same as that of a new expressway, but thettransit channel

can increase effective street capacity much more than a new

expressway can, while much less land and money are required

for the transit channel than for the expressway. Because

of their much greater ability than that of expressways to
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increase street capacity, transit channels can have a marked

effect on the peak-hour traffic on paralleling thoroughfares,

although as described above, the peak traffic volmes will

ruaain about the same, even though the distribution of types

of trips among the vehicles on those thoroughfares would be

different.

In this chapter we have seen that the concept of traffic

equilibrium helps one to understand some of the phenomena of

traffic patterns which he would not understand properly

otherwise. With a proper understanding of traffic patterns,

measures can be taken to alleviate probleas which exist

therein. Hence, the concept of traffic equilibrium must be

utilised in planning for transportation if that planning is

to reach a level of effectiveness approaching its potential.



CHAPTERIV

TRANSIT AND LAID USE

We

mm

It is generally accepted that land use and transportation

are interrelated. Transit can affect transportation in various

ways, as ‘ shown in Chapters Two and Three herein. Hence,

transit can affect the relationship between transportation and

land use. Likewise, transportation and spatial design are

interrelated, and transit can have considerable influence

on that relationship. Transit .can affect urban spatial design

and be affected by it in some of the following ways.

Transit is related to the density of urban development.

Since high passenger-traffic densities are required for fast

and frequent service, high densities of urban developent

encourage good transit service, while low densities discourage

it. And conversely, lack of good transit service tends to

encourage low-density development, while good transit service

can stimulate high-density development.

We

The ability of good transit service to stimulate urban

developent has been demonstrated in cases wherein new rapid-

transi.t lines have been opened. Such new' rapid-transit lines

have stimulated construction booms and the concomitant increase

62
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in property values along their routes. Particularly notable

classic examples of such construction booms have been the

Queens Boulevard line of the Independent Subway in low Iork

City and the Yonge Street Subny in Toronto. Both these sub-

ways stimulated a sharp increase in property values along the

route; and a building boom of upper-income high-rise apartment

buildings and other structures followed the rise in property

values.

There has been some question concerning the actual

significance of the rise in land values along the route,

. , s '

though, for

even though land values rise along a new transporta-

tion route, the increase may not constitute a new

incrementto the city's total land values, relative

to what otherwise would have occurred. ' There is

some question, for example, as to whether the en-

hancement of values along Yonge Street in Toronto con-

stituted a net addition -.to total property values in

Toronto, or whether it represented the concentration

in one area of property-evalue increases which might

have occurred elsewhere, or would have been spread

over a‘ wider area if the rails-transit line had not

been built. Has the transit line a catalyst which

made possible the realisation of potential values

that would not otherwise have developed, or did it

simply produce a reallocation and concentration of

values in one particular section?

A shift in the spatial distribution of property values has

beennoted in another instance: When thesubways were built

inflow York, people'who formerly had had to live on the

Lower East Side of Manhattan were enabled to live in the other

boroughs. At that time land values in the other boroughs

increased, while land values on the lower East Side declined

 

iritCh, po 11‘}.
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as the population densities declined. Hence, the increase

in property values in Toronto may be merely a shift from other

locations, or it may be a net addition to total property values

over what would cadet if the subway had not been built. In

considering. this question the planner must have his values and

goals concerning the urban spatial pattern well in mind.

In addition to the examples mentioned above, there are

a number of more recent examples. The land boom along the

Ionge Street Subway caught may people by surprise, but in

doing so, it created such a sensation that it was publicised

more widely than it might have been otherwise. Hence, both

in Toronto and elsewhere people eat up and took notice of

the experience with the Ionge Street Subway, 1 and they. have

expected such land booms in conjunction with more recent

rapid-transit construction.

For example, people knew what to expect with the recently

opened Bloor-Danforth Subway in Toronto. Once the route was

chosen for the east-west subway, property values along the

route began to climb. Once construction on. the subway started,

property values skyrocketed, and a building boOm began. The

building boom along the moor-ninthrth Subway is new in full

swing; and the building boom along the Yonge Street Subway is

still continuing, although at a slackenedpace.2

 

10:» of mam articles which has mentioned the land boom along

Yonge Street is, "Toronto: How One City is Working Out Mass

Transit.”WeLVI (June 22, 1961*) 68-69.

2"Toronto's Unfinished Subway Already Generates New Money,"

MII! (March 20.1965) 18.
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Likewise, Montreal is experiencing a land boon along the

routes of its new subway systen scheduled to open sometime in

1966 or 1967.1 Montreal's plans for its subway include

developing the land over the subway stations .and in other

parcels acquired by the city for subway construction.2

In the San Francisco Bay Area and in the'BCamden, New

Jerseyyarea, property values are increasing along the rapid-

transit lines now under. construction, and people consider the

location of the new rapidwtransit lines and stations when

buying property there. Furthermore, in recognition of the

changes in land-use patterns brought about by transit, the

Skold.e Swift duonstration project incluied nary studies

concerning land use in the area served.

Wm!

' Transit can be head to stimulate new urban development.

In the past the usual procedure was to extend a transit route

out into a new area when it was first opened for development.

Hsual‘ly this involved merelyextending existing routes or

instituting feeder bus service, but occasionally it involved

instituting a very elaborate service such as the Shaker Heights

Rapid Transit, a light rapid transit service. '

As time went on and the automobile came into wider use,

the practice of extending transit service into developing areas

 

' .

1"Rapid Transit Pays for Itself in Many Ways,W

2955.111 (March 20,1965).17-18. v

  

 

W. nontreals city ofMontreal. sedated (19657).
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to help stimulate development was generally discontinued,

and the pattern became one of. developing new neighborhoods

with no thought concerning transit service. Once an area

was developed, if the transit operating agency saw fit to

extend service to the new area, the developer was pleased,

but if no such service was extended, he usually had no

particular complaints.

Since no transit service operated to the area when the

people moved in, they had to get along without transit service

from the beginning, although some or many of the: may have

complained about the lack of transit service. Hence, if the

transit operating agency instituted transit service once all

the residents had moved into the neighborhood, it found that

although the people had asked for the service, very few of

th- actually rode it very. often, for they had adapted their

living habits to enable them to get along vithout transit;

so when transit . service was instituted, passenger volumes

were low. Thr result of such a situation was that transit

service to the area'either was discontinued or was continued

at a level of infrequent service, perhaps only during rush

hours, or' perhaps hourly with no service evenings, Sundays,

l

and holidays. with service so infrequent, it is little

wonder that usually the only people who rode transit from such

new neighborhoods were tho$e who could not ‘go by automobile

on that trip, for one reason or another.

In recent years the situation des‘cribed above has been

nearly universal, for governmental financing policies since
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the end of World Var II have encouraged low-density residential

construction on the periphery of urban areas, while giving

virtually no encouragement to transit. Low-density peripheral

residential areas are rather difficult to serve with transit,

and when transit service is not extended to an area until nearly

all the houses are occupied, it becomes nearly impossible to

provide transit service other than the minimal amounts

described above. Perhaps the reason for a' lack of transit

service in developing areas could be ascribed to inferior

transit management, but, in most cases the transit operating

agencies have been placed in such a financial squeesel that

there has been virtually no other alternative. Operating new

routes through developing neighborhoods means temporary

financial losses for the transit operating agency, and most

agencies are in too precarious a financial position to take

a tuporary loss such :as that. As a result, once aaneighbor-

hood has reached'the density necessary to support a' transit

route, its travel patterns will be well established by auto-

mobile, and transit cannot break into the market effectively. 1

Considerable feedback exists in the process described

above, for a shift from transit to the automobile encourages

additional low-density peripheral development, with commercial

and industrial establishnents joining the residences there.

Hence, a shift to the automobile and a‘dispersion 2f urban

functions reinforce each other. The result is the sprawling

lFitch, Po 420
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development which is widespread today.

In the future it is likely that urban growth.will continue

at a rapid.pace. If present trends are continued, our open

space will be taken for urban uses at an alarming rate, and

‘ it will be difficult to preserve sufficient open space. If

we are to retain sufficient open space for recreation,

esthetics, agriculture, and the like, we must utilise our

land.more carefully'and efficiently, i.e. developing at

higher densities with.more ordered.patterns. Such.development

will require,provisicn}for transit service at sufficiently

high.levels to be attractive enough to attract.nearly all

trips suited to transit. Such development will have to

provide fer separate channels for transit’wher? useful and

gfpr extensions of transit routes-into new areas when they

are first opened to prospective buyers or tenants. In order

to utilise transit in such a manner to affect urbaanpatial

design, it will be necessary to provide public assistmnce

to_make transit service possible in new areas and to provide

the separate channels for transit. This can be provided

through a number of ways, e.g. (1) direct expenditure, or (2)

an addition to the subdivision regulations requiring that the

developer pay a share of the cost of providing the separate

' transit channel to serve his subdivision and that he pay for

providing an adequate level of transit service until the

dwellings are occupied. Precisely how it is provided is beyond

the scope of this paper.



 

_< WSpatial design may be varied in order to achieve various

transportation goals. On the surface it sous logical that

traffic congestion can be lessened by dispersing urban develop-

ment at lower densities; it seems that congestion will be

lessened thereby because peak-hour trips are spread out over

a larger area, and no large concentrations of activity exist,

these concentrations which do exist being limited in size

and separated. from each other by distance.

However, traffic congestion will occur with such a dispersed

pattern, Just as with a more concentrated pattern, for such a

spreading out requires that the places of residence be farther

from the people's various destinations, e.g. work, shopping,

recreation. Consequently, in order to make use of a variety

of destinations, people will make more and longer trips, for

they will not be satisfied with the small-town scope of

choice of types of jobs and services which they can get within

a short distance from their homes. Furthermore, such a pattern

would nake traffic congestion more difficult to deal with be-

cause it is more difficult _to provide adequate transit service

to low-density areas. Hence, more and longer trips would be

made on the arterial streets, and a larger portion of the trips

would be made by automobile. In the end, such an attempt is

self-defeating. In addition, such a pattern is more difficult

and expensive to serve with other utilities and services:

water, sewer, electricity, gas, refuse collection, and police

and fire protection. Hence, if the goal is to alleviate or
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eliminate traffic congestion, opportunities for success are

considerably greater with a concentrated, high-density spatial

pattern than with a dispersed, low-density pattern.

Because of the nature of urban spatial design and our social

customs, the travel patterns in our urban areas have daily high

peak periods. Attempts have been made to spread out the peaks

over a longer period of time, but without much success. In

order to bring mam people together where they can have easy

face-to-face contact,l there must be major! nuclei. If there

are major nuclei, there will be a peak-nhour traffic pattern

which will have a unidirectional character if one nucleus

greatly dominates all theethers as a place of employnent.

Transit and urban spatial design can be utilised to lessen

the adverse impact of peak-hour traffic volmaes.

Transit pen-its major urban centers, i.e. major nuclei

such as central business districts, to exist by permitting the

econon in land necessary for such concentration of functions

w requiring-only a mall amount of land for transportation

compared to that required by the automobile.

 

__ _, All. transportation facilities, produce annoyances, e.g.

noise, vibration, dirt, and exhaust, whether the facility is a

road or expressway, a rail facility9 a waterway, or air transpor-

tation.

Transportation facilities located above grade block the



71

view and depending upon the design, can block out some light

from places beside than. Transportation facilities on bridges

and bridge-like structures make more noise than otherwise

through the reverberations of the bridge, unless means are

taken to danpen the reverberations. Bridges and bridge-like

structures over streets block out light on the street below.

1;; the structure is merely a bridge crossing the street,

the portion of the street affected is minimal, but if it is

an elevated structure following the street for some distance,

it can have a distinct blighting influence. The degree of

the blighting influence will depend on the noise level and

the esthetic designo‘f the structure.

’Such elevated structure's over streets have been built

for rail rapid transit and other rail; lines in past decades.

But the knowledge gained in the past about the blighting

influence of such structures has frequently been discarded

.-recently when it has come to building expressways, for man

elevated expressways which have been built are Just as

blighting an influence on the surrounding area as the elevated

rail lines which were built several decades earlier.

In New York, Boston, and Philadelphia numerous elevated

rapid-transit lines were built‘many decades ago. Most of

these were built over streets and apparently caused considerable

blighting of the areas through which they went. Considerable

public opposition to elevated rapid transit developed thereby;

some-cf the elevateds have been torn dam as a result, some

replaced by subways and some not replaced at all.
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In contrast, in Chicago lost of the elevated rapid-transit

lines were built over alleys and over special rights-of-wsy.

In this manner only a very mall portion‘of the Chicago elevated

syst. was built over streets. Usually the elevated rapid-

transit lines in Chicago are located about half a block from

a major thoroughfare. Hence, these elevated lines provide

the advantages of‘serving the thoroughfare without being a

blighting influence to it.

These elevateds spoken of in the East and in Chicago were

built around the time of the turn of the century without any

sound-dampening provisions and with old types. of construction

methods requiring a very ponderous structure. Since that time

many new types of construction have become ‘available utilising

high-strength materials which require smaller and fewer sup-

porting coluns. Furthermore, sound-deadening materials can

easily be incorporated both in the cars and in the elevated

structures built today. It should be noted that some of the

Chicago elevated lines are built on elevated emba'nkments

I instead of elevated bridge-like structures. The mbanlonents

ubow one important ita of sound-deadening construction:

ballasted track. All recent construction of elevated portions

of the Chicago systea employs a concrete structure with

ballasted track, thereby incorporating the advantages of the

ubankment without obstructing movment beneath it to the

extent that an abankment does.

In observing the neighborhoods through which the elevated

lines pass in Chicago, the author has noted no particular
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blight associated with! the elevated lines. Generally where

elevated lines pass through blighted areas, the areas have

become blighted independently of the elevated lines. The

author's observations indicate that there is only one place

in Chicago where there might be some question as to whether

an elevated line was a factor contributing 'to blight in the

area, and that place involves a line which runs over a

street. 1 '

Hence, the author has concluded the following:

1. Elevated rapid transit can be a._blighting influence, but

“it is only one of mam‘such influences, and a relatively

minor one at that.

2. Elevateds provide a blighting influence only when they are

located over streets.

3. The degree ‘of their blighting influence depends on the

noise level and the estheticdesign of the elevated structure.

it. The blighting influence can be negated by other factors.

If the other factors are sufficiently strong, they can upgrade

In area where an elevated operates over ai street.

An ennple _of blighting influence negated by other factors

is found, on Chicago°s Loop, the elevated line over streets

in the central business district. On most of the Loop the

general conditions of the streets under the elevated reflect

the conditions of the surrounding area. This becomes particularly

apparent on Vabash Avenue between Adams and Lake Streets, where

 

)I'Lake Street in the general‘ vicinity of Cicero Avenue (“800

we“ a . .
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it is a major shopping street located between the main shopping

street (State Street) and the fashionable facade (Michigan

Avenue)_ overlooking the lakefront Parke Wabash Avenue has

four traffic lanes g and wide sidewalks. Over the two middle

traffic lanes is located a two-track elevated structure. The

elevated structure permits light to reach the sidewalks and

the outer portions of the street with little. or no obstruction.

In recent years the girders andcolmns of the elevated

structure have been painted a light color to enhance its

appearance, and small pots of plastic flowers have been

hung from the lampposts. Some new rapid-transit cars have been

placed in service on the Loop. They have lowered the noise

level somewhat.” Harv fashionable stores are located on

UabashflAyenue, and in general the atmosphere of Wabash Avenue ,

is pleasant and tar commencement blight. Admittedly.

the elevated structure could be more pleasant-looking than it

is, and it could be reconstructed with sound-dampening provi-

sions, but no blighting influence is evident with the situation

as it is now. Instead, the elevated structure seems to help to

give a distinctive character and atmosphere to Wabash ,Avenue.

It should be noted that rapid transit built on the surface

of the ground or in an open cut apparently has no blighting

influence. 'The most notable example desenstrating this factor

is Toronto's Yonge Street Subway north of Bloor Street, which

is on the surface and in open cut. If amthing, the land boom

along the subway has stimulated more construction of high-

income, high-rise apartment buildings and other fancy buildings
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along the surface and open-cut sections than along the under-

ground sections.

 

. ,Gcodptransitlis an amenity factor which; along with other

factors, can comiteract blight. This aspect of transit is

demonstrated in the following examples.

m: Any tendency toward blight near the subway routes

in Toronto has been reversed by the construction booms along

the subway routes.

We Castle Shannon is a shell comunity about six

miles directly south of downtown _Pittsburgh. Until about 19510

Castle Shannon was a blighted execoal-minin'g town. Between 1951+

and 1963 Castle Shannon became a pleasant middle-class center

in a suburban area of middle-class and upper-middle-class

developent. While the planner spends much time considering

blight. its causes. and the means to prevent it; he rarely

encounters a situation where, the reverse of blight occurs.

Yet. this is exactly what happened in Castle Shannon.

From 1915 to 1951; much middlewclass and upper-middle-

class residential development oriented toward domtown Pittsburgh A

took place in the area to the: south. Development occurred in

all directions from Castle Shannon, but it always avoided Castle

Shannon and was always separated from Castle Shaman by some

space, anunplanned "greenbelt," as it were.

Around 1951+ about all the vacant land which was easily

accessible to downtown Pittsburgh in the area to the south was

developed except for Castle Shaman and the ”greenbelt”
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surrounding it. Once additional readily 'accessible vacant

land was no longer available in the area, residential develop-

ment began to encroach on Castle Shanncn°s ”greenbelt." In

a few years new residential development enveloped Castle

Shannon, and uiddleeincoue people moved into the town itself,"

rehabilitating the' structures there as they came. By 1963 the

transfomation was essentially complete; Castle Shannon had

become 'de-blighted. "

In the Pittsburgh area separate-channel transit has

existed in mawpdirections on various routes. In all directions -

except for directly south. separate—chamel transit was provided

by commuter train, while to the south the separate-channel

transit was provided by streetcars on private right-'cfoway.

The difference in type of service resulted from formidable

terrain barriers to the south which prevented comuter service

from being provided there. hentually Pittsburgh Railways

Compaq built elaborate private rightoofaway streetcar routes

over trestles and through a tunnel to reach the area to the

south.. The historical relationships of these two types of

separate-channel transit in the Pittsburgh area follow the

national trend: Commuter service started long before the

private-right-ofc-way streetcar routes to the south were built.

and the comuter service has since been abandoned except for

infrequent service on one route.

Castle Shannon is located directly to the south on a

high-speed trolley route which is entirely on private right-

of-way except for its loop downtown. During the time when
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Pittsburgh comuter service was considerable, the high-speed

trolley line to Castle Shannon was nothing outstanding in

conparibon. But once the commuter service was all but abandoned,

the transit service to Castle Shannon became superior to all

other transit service in the' Pittsburgh area except fora route

through an already builtmup area paralleling the route to

Castle Shannon. 1

Peripheral development in some parts of the Pittsburgh

area has not been particularly oriented toward the downtown

area, but the development of the area directly to the south

has been quite downtownworiented. Hence, good transit has

been particularly attractive for residential development

in the area to the south.

Because of the general virtual abandonment of commuter

service, the only separate-channel transit with frequent

service renaining in the Pittsburgh area by 1950 was that

provided by the highaspeed trolleys to the south. Hence,0 by

the 1950°s Castle Shannon had superior transit service and

was surrounded by middle-class and uppernmiddlewclass downtowno

oriented residential develoment. Therefore, Castle Shannon

had a very desirable location; once demand for the location

became sufficient, its blighted character was no longer able

 fi

1The high-speed trolley route continues a mile beyond Castle

Shannon, where it splits into two routes, Shannon-aDrake and

Shannon-Library, which continue about three and five miles beyond

the junction respectively, both of them through post~19li5mpper~

middle-class residential developne'nt from Castle Shannon to their

tenninals. The paralleling privatemrightmofoway streetcar route

is ##2/38-Mt. Lebanon via Beechviewg it Operates in streets in

two relatively short sections.
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to repel development, and the development ”denblighted"

Castle Shannon.

Just as the factor of having superior transit canjcounter-

act blighting factors, the lack of adequate transit can be a

blighting factor as in the following example.

_m: Watts is a section of Los Angeles which gained nation-

wide notoriety in 1965 because of a protracted .spell of highly

destructive rioting bordering on anarchy. Watts is a non-white

slum area which has been blighted for e... years, in which

despair finally welled up sufficiently to spark the 1965

rioting. lbst of the residents of Watts are too poor to own

automobiles, a factor which rather seriously restricts the

area in which they can move about, for transit service in the

Los Angeles area has gradually deteriorated to the point that the

transit service available to Watts is probably the worst

transit available to any higmcdty slum in the United States.

At one time there were highmspeed privatewright-cfanway trolley

routes serving the area. Fortunately for the residents of

Watts, the highespeed trolley route which was retained the

longest was the one which connected Long Beach and downtown

Los Angeles via Watts, but unfortunately, that route was

abandoned in 1961, and the bus service which replaced it is

considerably inferior as far as service to Watts is concerned.

’ "the Governor“s CamisSion investigating the Watts riots

stated the following in their report:

Our investigation has brought into clear focus the

fact that the inadequate and costly public transc-

portaticn currently existing throughout the Los

Angeles area seriously restricts the residents of
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the disadvantaged areas such as south central Los

Angeles. This lack of adequate transportation

handicaps than in seeking and holding jobs,aattend-

ing schools, shopping, and in fulfilling other needs.

It has had a major influence in creating a sense of

isolation, with its resultant frustrations, among

the residents of south central Los Angeles, particu-

larly the Watts area.

The context in which the Watts transit situation exists

is described by Norman Beckman as follows:

The Commission found that the coverage and frequency

of bus service in the Watts area, although com-

parable to the service throughout Los Angeles, was

both inadequate and costly. Research uncovered the

fact that Los Angeles is the only major metropolitan

area in the United States that does not either

directly on indirectly subsidize the operating losses

of its public transportation. A major recommendation

in the December 1965 report of the Governor's Como

mission is that the exiSting small transportation

companies in the area be consolidated under the exist-

ing rapid transit district in the area and that a

public subsicw be given to the transit district to

provide a satisfactory bus transportation system

throughout the entire metropolitan area.

Hence, although the lack of adequate transit serVice is

not sufficiently strong as a blighting factor to be the main

cause of blight, it can definitely be a contributing factor,

serving to make blight Horsevwhere it already exists and

helping to make minor amounts of blight appear where it sould

not otherwise be noticeable.

 

  

CaliforniaGovernor°s Commission on the losingeles Riots.

Decalber 2,1965. p. 65. A

2 - . .

Norman Beclcman. "Impact of the Transportation Planning

Process. "W n (April 1966).159-173. pp»

162-163. .
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This chapter has shown some of the relationships of transit

tolanduse. Indoing so, it has shown hcwtransit canbe a

useful tool to the planner in achieving desired land-use

patterns, obtaining an orderly develoment of new urban land,

and conbatting blight.
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TRANSIT AND SOCIAL ASPECTS OF TRANSPORTATION

 

It is frequently said that our urban transportation systems

rely excessively upon the automobile for functions which would

be better handled with a greater reliance on transit: Such an

excessive reliance on the automobile presents a number of

problems, of which some are discussed below.

Urban automobile traffic suffers from a high and rising

rate of accidents. Automobile travel has a higher accident rate

than aw other mode of transportation, and the urban automobile

accident rate has risen much more rapidly in recent years than

the rate for other. automobile travel. 1 The high automobile

accident rate results partially from the great number of

individual vehicles, mostly driven by amateurs, some of whom

do not keep their vehicles in satisfactory operating condition,

and some of when should not be driving at that time in the

first place for one reasonor another, e. g. fatigue, influence

of drugs (particularly alcohol), general. driving incompetence,

or physical or mental disorders.2

 

1"!!«1: Moving Please.”W11.

(Hay 1964). 18-19.

26001-30 u. Snorko ‘MEW-

Bloomington: Indiana UniversityPress, 19 5. p. 18“.
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The automobile accident situation is compounded because

many people who should not be permitted to drive are allowed

to have driver's licenses because it would.work considerable

hardship on them if they were not permitted to drive. The

great hardship frequently stus from the deterioration of

transit which has taken.p1ace as a result of the excessive

reliance on the automobile'whereby the automobile has become

the only way of getting around in mam areas.1

The deterioration of transit service mentioned above hurts

nonpdrivers, who constitute approximately one-third.of the

' population, and. encourages increased amounts of driving by

encouraging all who can.drive to do so whether or not they

really want to. As mentioned above, it also increases

accident hazards by encouraging driver-licensing agencies to

be very lenient with licensing requirements.2

Excessive reliance on the automobile and‘ an attitude of

concern only for accommodating the automobile have frequently

resulted in careless expressway construction policies. Of

course, excessive reliance on the automobile does not

necessarily bring such careless policies, but the situation

does lend itself to such policies. Careless freeway construction

policies give rise to social probleas such as those described

below;

 

1Ruth and Edward Brecher. "Getting to Work and Back, Part 1,"

W013 (February 1965). 56-65. 9. 60.

2’Brecher (Part 1). p. 60.
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Public and semi-public properties not normally available

for sale frequently have been conduned for expressway rights-

of-way at less than the full cost of replacing the values to

the general welfare destroyed by such condemnation. As a

result, eminent domain has sometimes resulted in a less

valuable use replacing a more valuable use.:l A. common error

is to treat land which is already publicly owned as costless,

e.g. park land. is a result, parks and historic landmarks

frequently have been made victims of freeway construction.2

Freeway construction policies have frequently chosen

routes whichcut up. neighborhoods and routes which require

the Impacting of many people. The social costs of such

routing policies can be considered to be virtually incalculable,

as shown in the following example: A transportation, plan for

Washington, D.C. with a heavy emphasis on highways muld have

required displacing 33,000 people, within the District of

Colmbia alone, or one out of every twentyatwo residents of

the District, whereas an alternative plan to accomodate the

same travel demand no but with greater emphasis on rapid transit «-

would require the displacement of only 5400 people. Furthelmore,

man of the 33,000 people who would have been displaced would

have been from lowcincome groups, particularly low-income lon-

whites, for whom housing is already in short supply. Fortunately,

the plan requiring the displacement of 5000 people is the one

 

 

. , . Ppo “We

2313661161" (Part 1), p. 61., See also Fitch, p. 120.
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which was recs-ended by the National Capital Transportation

Agency. 1

_ Air pollution, generally recognized as a health hazard,

is a, problu of considerable magnitude in may cities. A

siseable portion of the air pollution present in large cities

comes from motor-vehicle exhausts, e.g. roughly W in New

xork city and 65-70; in Los Angeles.2 Although motor vehicles

are necessary, and therefore their exhausts, the quantity of

motor-vehicle exhaust put into the air has been increased

considerably by excessive reliance on the automobile for urban

transportation. Some work has been done to develop devices to

reduce the content of air-polluting agents in the exhaust,

and it is to be eaqaected that such devices will be improved in

the future, but it seals unlikely that all air-polluting agents

can be eliminated from motorwvehicle exhaust. Hence, as urban

areas grow and the number of personatrips therein increases,

if the per cent of trips accommodated by automobile remains

constant, then anti-pollution devices likely will merely keep

pollution. levels from increasing, rather than reducing

pollution levels.

Traffic congestion, particularly at peak hours, is one

of the more readily noticeable aspects of our urban areas and

is generally recognised as a social problem of considerable

importance. For many people work-trip travel times have

 

  

W. Washington: National Capital Tranésportaticn Agency. 1962.

pp. 23-2“. See also Brecher (Part 1), p. 60.

zFitch, p. 15.
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increased sufficiently to cancel the time freed by shorter

working hours.1 'Whether or not work-trip travel times have

been lengthened, though, traffic congestion makes such travel

times longer than they would be otherwise and thereby adds

to the social costs of transportation. The cost can be

measured in terms of the comuter°s time at so much money per

hour, but many other factors do not lend themselves to

quantification. For emample, in effect, congestion.cheats

a family out of time together and renders the breadvdnner worn

out and cross from battling traffic when he arrives home.2

Furthermore, congestion increases accident frequency and

severity. As measured in monetary value of the damage caused,

the sharpest recent increases in accident rates have occurred

in heavily congested urban areas.3 Hence, congestion is more

than just an inconvenience: it presents a threat to .plvsioal

safety and to intrawfamily'harmony.

mammalian

As described in previous chapters herein, in most cases

traffic can be handled more expeditiously with transit than

without it. Transit can provide a means for dealing with

congestion; it can help to end an excessive reliance on the

 

1Fitch, p. 11. _

2Brecher (Part 1), p. 61.

3"Keep Moving Please,” p. 18.
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automobile by'providing an alternative to congestion, separate-

channel transit. Ew'providing such an alternative to congestion,

transit can provide the motorist with a real choice of mode of

transportation, and.in some cases.it may even provide a choice

of types of transit.

.As more people live closer to each other, more possibilities

of conflict arise, and more regulations are needed. In similar

fashion, freedmm of traveling must be regulated if life in

urbanized areas is to be made livable.1 By providing a more

orderly flow of vehicles and a more efficient use of transportation

resources, transit can provide the degree of regulation needed

in urban transportation. A greater use of transit can reduce

accidents, increase safety, and reduce automobile insurance costs;

and it can provide independence for nonmdrivers, thereby ruoving

pressure on.licensing officials to permit.people who should.not

be allowed to drive to have driver°s licenses.

Transit can reduce travel times if used judiciously in

providing an alternative to traffic congestion, whether by

separate channels or by'other’means. Hence, it can enhance

pleasantness of‘life in general by placing less tension.on.fhmi1y'

breadwinners as they make their journeys to and from.work.

Transit can permit a lowering of financial costs of transpors

tation without lessening cmmfort and convenience, both for society

in general and for the individual families in that society. For

example, transit can make it possible for families to live

conveniently with one automobile, while they require two

“I

f
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automobiles at present, thereby reducing the families' living

costs and leaving them vdth a greater amount of their resources

available for spending on itas other than transportation. It

should be home in mind, hoylever, that transit will be un-

successful in accomplishing any of the actions discussed above

unless it is made suffidently attractive to compete

effectively with the automobile.

W

Habit and prestige are important social patterns which

must be given consideration in transportation planning if that

planning is to attain its potential effectiveness.

Ham

As creatures _of habit, once people choose a mode of

«,transportation, they generally 1:111 not change unless compelling

reasons for the change exist. ' If one mode is markedly superior

to another mode, people will .choose the merior mode and will

soon have wellnestahlished habits concerning use of it. In

like manner, if there is only one mode available, then when

another one is introduced, people will not change in any great

numbers unless the new mode is much more desirable than the

previously existing mode.

\ These principles apply in choosing between automobile and

transit. When transit generally has been greatly inferior .to

the automobile, it is little wonder that practically all people

who have had a choice have chosen the automobile, leaving
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transit mainly with captive riders. The people who have now

chosen the automobile will. not change back to transit in any

great numbers when minor improvements are made in transit,

for in most cases the automobileis so far superior to transit

that minor improvuents to transit hardly alter the comparative

position. For these people to be convinced that they should

. change to transit, striking improvments in transit must be

made to make transit as attractive as the automobile, or even

more attractive.

Because the situation wherein transit has generally been

grossly inferior ‘to the automobile‘ has lasted for. such a long

time, a whole new generation has grown up, may of whom have

hardly ever ridden transit and some of whom have never ridden

it. It may very well be that it will be more difficult to get

people who have never ridden transit regularly to change to

transitwthan it will. be to get those who once rode it regularly

to change back to. transit.

2.11m

Urban areas exhibit numerous spatial social patterns, one.

of the most important of which is housing location. Patterns

of housing location usually exhibit some degree of economic

segregation and may also exhibit some racial segregation as

well. Because of housing-location patterns involving economic

status, various patterns in the use of transportation exist;

and because the basis of choice of transportation mode also varies

according to the above factors, various patterns of transit use re-

sult. Some of the factors involved in choice of mode include
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travel time and pleasantness of the trip. Frequently the

choice of _mode is between the automobile and plebeian transit,

but many cases also exist of a choice between prestigious

transit and plebeian transit.

Certain transit services .can be considered prestigious

because of the people who ride th. or because of 'the

segregation of the economic classes who ride than. Such

a selection of clientele usually results from economically

segregated housing-location patterns. Examples of such

prestigious transit include the following:

1. Shaker Heights Rapid Transit. The Shaker Rapid connects

Shaker Heights, an upper-income s‘ubm-b, with domtown Cleveland.

The riders or the Shaker Rapid are nearly .11 upper-income

people, except for household servants, who are reverse commuters,

riding outbound in the morning and inbound in the afternoon,

when very few residents of Shaker Heights ride in these directions.

Hence, although lower-income people do ride the Shaker Rapid,

they generally are separated from the upper-income people.

2. Commuter railroads in general. Generally commuter railroads

serve outlying upper-income areas and make virtually no atteapt

to serVe close-in areas, e.g. Chicago°s North Shore suburbs

served by the Milwaukeejinision ,of the Chicago and North

Western Railway. When lower-income people live in the areas

closer to the core and the upper-income people live in the

outlying suburban areas, as is usually the case, comuter

trains provide economically segregated transit with an lower-

class riders being mainly household servants who are-separated
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from the upper-income riders by the time and direction in which

they travel, as with the Shaker Rapid.1

Certain transit services can be considered prestigious

not so much, because of the people who ride then, but because

of the speed and pleasantness of the service provided. For

example, although the Sloane Swift provides a separation of

economic classes of ridersmuch as the above emples do, its

power of attraction of riders is its high speed, the

pleasantness afforded by a non-stop ride, and its convenience

for park-and-ride trips.

For situations where the automobile is the prestigious

mode and the only transit that exists is plebeian, the reason

for theprestige of the automobile may eta from an or all

of the following reasons:

1. The desire not to travel with lower-income people.

2. The desire for superior comfort and greater general

pleasantness, which the automobile trip provides.

3. The desire to use the automobile as a status symbol even

if it has no particular advantage over the available transit

otherwise.

This last reason is based on the public images of the various

modes of transportation. Public images are very important in

determining the amount of prestige which a given mode of

transportation will receive. Furthermore, it should be noted

that the factors which give prestige to prestigious forms of

J.“

1'lleyer, Rain, and “0111, p. 363.
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transit give a public image which helps them to perpetuate

their prestigious, character.

This chapter has explored some of the social aspects of

transportation and their relationsMp to transit. It has

show; how social factors and transportation can affect each

other, with an eye to providing the planner with an under-

standing of factors which should be considered in formulation

,of a transportation plan.



CHAPTR VI

APPIICATIWS AND GOHCLUSIOHS

WW

Want '

As discussed in the previous chapters“, transit can be

used to enhance the character of an urban area. It can enhance

social values by influencing urban spatial design and by making

an urban area generally a more pleasant place in which to live.

In like manner, transit can be used to preserve. urban values

and the character of the city by counteracting adverse factors

affecting the city.

The present urban transportation situation is fraught

with many problems of various causes. A comprehensive approach

is needed to solve these problems and thereby to improve the

urban enviroment. One of maw‘necessary approaches is to

consider transit as a needed part of th; transportation system,

an urban utility comparable in importance to water and sewer

systus.

Transit can be considered and uployed in impluaenting

a transportation plan in marry ways, some of which were discussed

in the previous chapters. In order to be effective, transit

must be sufficiently attractive to get ridership volmes large

enough to affect the transportation system. In order to be

attractive, it must be financed like other utilities with

92
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some of the financing coming from public funds and only part

of it coming from user charges.

Traffic equilibrium is a concept which helps one under-

stand the behavior of traffic volumes as related to road-systu

capacity. Traffic congestion can be dealt with better than

otherwise when traffic equilibriua is considered, and while

it oould theoretically be dealt with without transit, it is

nearly always considerably easier to uploy transit in

allowing for traffic equilibrim while dealing with traffic

congestion. "

Transit has the ability to alter traffic patterns and

capacity, as do other subsystems of the transportation systu.

As such, it can affect traffic congestion levels as mentioned

above, and it is strongly interrelated with land use. Urban

spatial design affects transit and, in turn, is affected by it.

The relationship between transit and land use is strongly

affected by mam factors, some of which are the following. The:

form of urban spatial design envisioned in plans and the

provisions for locations of transit channels therein determine

in large measure the actual relationship between transit and

land use for that area. If transit channels are reserved,

as with dedications for streets and easuents for utilities,

then separate-achannel transit can be instituted when the time

comes for it. The decision whether or not to extend transit

into newly developing areas and the timing of that extension

determine in large measure the amount of transit riding generated

in that area, and therefore, the specific relationship of
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transit and land use there. Transit is related to the process

of blight and deterioration: while some transit facilities

have a blighting influence, others work to counteract the

blighting influences which come from other sources.

As with other parts of the transportation system, transit

is related to the. social aspects of the environment. Transit

and social conditions affect each other in nunerous ways.

Transit has an effect on the social costs involved with trans-

portationiiand on socihl patterns in general, and in turn,

transit is affected by social factors such as habit and prestige.

In order to act as described above, though, transit must

provide service sufficiently attractive to get riders in nmbers

great enough to affect transportation patterns. In order to be

sufficiently attractive, transit must be kept up-to-date. For

example, the automobile manufacturers spend a great deal of

money and effort in tailoring their products to the market. If

transit is not similarly kept up-to-date, it will fall behind

the times and will not appeal to the'market sufficiently well;

eventually it will become obsolete. '

Wm

Unfortunately, though, transit generally has been neglected

with no effort expended to keep it up-to-date. Hence, many

transit services have become obsolete over the years, and for

mam of then obsolescence has eventually resulted in abandon-

ment with either an inferior repl'acuent or no replacement at all.

Partially because of its general obsolescence, the value of

transit as a tool for enhancing urban character has not been
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fully recognised, and transit has generally been given very

little attention in plans for urban areas. ‘ The plans which

have mentioned provisions for transit have nearly all. neglected

working out the means for implementing their suggestions about

transit. . Furthermore, the lack of attention to transit in plans

has allowed transit services to retain obsolete; and as a re-

sult of its general obsolescence, the effects of transit on

urban areas in recent years have been mainly by chance.

ween transit is not kept upoto-date, it naturally becomes

obsolete and destined for abandoment unless changed radically.

Frequently an essential service, even a separator-channel

service, is neglected, allowed to becomeobsolete, and abandoned

after a long decline. In such cases it is not uncommon to find

a new up-to-date rapid-stransit service being proposed and built

along the - same general route and frequently using the same. right-

of-ln.y,'_e.g. the San Francisco Bay Area Rapid Transit District

on the right-of-way of the Sacramento Northern Railway and the

Sloo‘kie Swift on the right-ofmway of the North Shore Line.

The form of transit which has most frequently become

obsolete in the United States today is the commuter railroad.

Various reasons are responsible, including some not generally

applicable to other forms of transit:

1. _Age. Commuter railroads usually operate on rights-ofaway

which were acquired before W other mechanically powered transit

existed. Consequently, their routes and terminals frequently

are more poorly located for today°s needs than are those of other

forms of transit.
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2. Operating technology. The operating' technology of commuter

railroads frequently is obsolete. Nam reasons can be given

for that obsolescence: it can be ascribed to inadequate manage-

ment, but such an evaluation omits some important factors, for

cos-uteri railroads generally are in a position which discourages

aggressive, imaginative managuent.

The courses of action available for obsolete transit

include abandonment, long-continued gradual inprove-ent,

radical improvemult, and various combinations. Frequently,

gradual improvuent starts out with a program of public support

to keep the transit service operating until a definite plan of

improvuaent is worked out.

One of the more suitable means of providing adequate

improvalmlt to commuter railroads is to convert thu to modern

rapid-transit lines. Provisions. for construction of the new

rapid-transit line can be made before the commuter railroad is

abandoned. Then construction can start almost inmediatdy: hfter

abandonment, e.g. the Massachusetts. Bay Transportation Authority's

Highland Branch. ’ '

Some examples of the courses of action taken by various

commuter railroads follow:

1. Abandonment without replacauent

most commuter lines

e.g. most Pittsburgh commuter lines

Chicago Aurora and Elgin
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2. Abandoment with replacuent

Sacramento Northern and Southern Pacific ureplaced by

San Francisco Bay Area Rapid Transit District

north Shore Line .- replaced by Shelde Swift

3. Radical improvqent .

Boston and A1bany°s newton Righlands Branch - converted

to light rapid transit (Massachusetts Bay Transportation

Authority's HighlandBranch)

Pennsylvania-Reading Seashore Lines -_- converted to heavy-

_ . duty rapid transit (Delaware River Port Authority)

14». Gradual inprovuent

Illinois Central - by aggressive, imaginative nanaguent

Chicago and North western - by aggressive, imaginative-

nanagenent

Philadelphia comuter lines - by public support

Long Island - by public ownership

W

W: If transit is to bekept manta-date, transportation

policy must give it adequate consideration, but merely trans-

_ferring transit from neglected to favored status is not enough,

for then the transit system muld become out-of-joint in other

me. It is necessary to have transportation policy with

objectives which consider all aspects of urban transportation,

such as the following set of objectives.

1. Urban areas should organise on a metropolitan level in order

to deal with transportation problems, most of which are region-

wide in scope.
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2. Experimentation should be employed to develop improved

operational and administrative procedures and improved urban

transportation systems.

3. Public and private urban transportation should be put

onto a more nearly equal footing concerning decisions of

investment and consmer choice in order (a) to give trans-

portation users a choice among transportation alternatives

which reflects true social costs and (b) to'nake decisions

concerning investment in additional transportation facilities

which likewise are' based on full costs.

lb. Many existing transit facilities are in danger of

abandoment because of financial difficulties. Once

netropolitan-area transportation planning is instituted, many

of these transit facilities can serve an important function

in spite of their present under-utilisation. Hence, it is

important to prevent the premature abandonment of these

facilities, for it is easier to upgrade an ousting facility

than to replace it once it has been abandoned. Furthermore,

mam existing transit facilities may be brought up-to-date

with various relatively small efforts which apply modern

techniques, and the prospects are bright for the development

of much new transit technolog. 1

W:Financial provisions for maintaining and

improving transit facilities, however; constitute what is

probably the weakest link in the procedures for financing

 

1Fitch, p. 5.
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urban transportation. Consequently, special attention will

have to be given to it if transit facilities are to receive

financing sufficient to bring than to adequate levels and

keep than there. Many possible means of financing transit

exist; one which shows some promise is, to utilise the income

and wealth of urban areas by inducing expanded state and

local financial efforts through offering federal funds to

be matched locally, as is presently done for highway

construction.

W-

Whereas planners frequently have spoken in favor of

providing for transit in their plans, the existing situation

has made implementing, such provisions very difficult. As a

result, very little has, been done with transit. Hence, in

order to utilize transit, the planner must see to it that

transit is sufficiently attractive that it can accomplish

something. Some or the important means of enhancing transit

attractiveness have been discussed in previous chapters and

are mentioned below.

Automobile use is underpriced in‘most congested urban

centers. When such is the case, the only financial way to

realise fully the potential economies of transit is to

provide correspondingly low fares with public support. hath

sufficient public support it becomes easier to achieve the

improvmaents in transit necessary to make it attractive. 1

 

1Fitch, p. 5.
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Transit service must be kept up-to-date nth a continuing

program of improving service and tailoring it to the travel

desires of the public: Such a program may involve radical

changes such as the conversion of a co-auter railroad to a

rapid-transit line, or it. may involve simple changes such as

rescheduling a bus route. land-use plans should include pro-

visions for right-of-way for transit channels over which

transit routes may be contended when desired. Transit routes

should be extended into new areas as they are developed; in

this respect transit should be treated as a utility, such as

water and sewers.

The most important single consideration in the type of

transit service offered is to provide a separate channel over

some or all of the route". Of the types of separate-channel

transit available, the type which probably is optimally adapted

to widespread application is light rapid transit constructed

for easy conversion into heavy-duty rapid transit when desired.

Light rapid transit offers flexibility in type of routing,

' ’ flexibility in size of vehicle (hence, the crew-to'opassenger

v ratio), one-seat routing serving a broad area, little need for

feeders, and easy conversion to heavy-duty rapid transit.

It should be noted, however, that a cultural. bias exists

favoring big and ultimate solutions over intermediate solutions

such as light rapid transit. Hence, although light rapid

transit may be the form of transit best adapted to a given

area, the system chosen for that area may be one of a heavy-

duty systu of very few routes and many feeder busses.
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Once attractive transit service is established, the planner

then can utilize transit as he sees fit. If he recognises and

utilises the principle of traffic equilibrium, transit can be

an important tool for utilising traffic equilibrium in his favor

in dealing effectively with traffic congestion.

In fact, as has been shown herein, although the use of

transit will not solve all urban transportation probleas,

the prospects for, the use of transit in planning are virtually

limitless, for the planner can use transit not only for

transportation-oriented purposes such as enhancing street

capacity and providing an alternative to traffic congestion,

but also for broader purposes such as preserving social values

and preserving and enhancing the character of the city.



BIBLIOGRAPHY

W

Beckman, Norman. "Impact of the Transportation Planning Process.”

W“ xx (April 1966). 159-173.

Brecher, Ruth and Edward. “Getting to work and Back, Part 1.

-W 1:: (February 1965). 56-65.

Brecher, Ruth and Edward. ”Getting to Work and Back, Part 2.”

‘ W° m (Nu-oh 1965). 128-133.

”Consulting hgineers Make Final Recommendations on Basic

Design‘'of'B.A.R. T.D. Rapid Transit System.” W:

VI Septembeombe 193. 3-».

Downs, Anthony. "The Law of Peak-hour Expressway Congestion.”

.WXVI (July 1962). 393409.

Dyckman John W. ”Transportation in Cities.

“Egon. coxm (septa-um 1965). 162-17%.

”Keep Moving Please.” WW. II. (Mav

01)1961»), 18-19.

  

Moses, Leon 11., and Harold F. Williamson. ”Value of Time, Choice

of Mode, and the Subsidy Issue in Urban Transportation.”

WmLm (June 1963). 2&7-26h

Quinby,’ Henry D. ”Major Urban Corridor Facilities: A New Concept.”

W- XVI (April 1962). 2&2-259.

”Rapid Transit Pays for Itself in Many Ways." W.

_ in (March 20,1965). 17-»18 .

Sloan, Anthony R. ”The Marketing Effort of A.C. Transit.“ m:

We In (October 1965). 594-603.

"Toronto: How One City is Working Out Mass Transit."W

m. LVI (June 22,196“, 68-69.

"Toronto's Unfinished Subway Already Generates New Money.”

W-‘ LII (Karol: 20. 1965). 18-

102



103

W

- Berry, Donald 8., George W.Blomme, Paul N. Shuldiner,and John

Hugh Jones. h -' . - -

   

    
2 I NewIork:Committee for Economic

-- Doveloment. .19 5. _ _, , f

Fitch; m. c.. and amen...'W
_ W. San Francisco: Chandler, 19 .

Martin, Brian V.: Frederick W. Mannott, III; and Alexander J.

Bone. d e f P

Ur a . Cambridge: Massachusetts

Institute of Technology Press, 1961, 1965.

Meyer. mu m. Kaine-and 14. womo MW

_ m. Cambridge: Harvard University Press, 19 5.

 

Schneider. Lewis n.maBoston:

Harvard Business School, 1965.

Schroeder, Werner W. Me I'Oga°_ ;t- .- i. S o

Chicago: Chicago Transit Authority, 19514-256. "

S e ft ro ess. rt. Chicago: Chicago Transit

Authority, A1964-1962. - e.

2 '000 '000 Fee e in Your B sen t-

. We Montreal: city or Montreal, undated Sign).

-, '- 2., IM- , =.-. :-' .. .3? Sacramento:

California Governor9 3 Commission on the Los Angeles Riots, 1965.

  

  



10h

Re Othe Su

Marquis, Stewart. . -1. '. .1 . .....U. _ .

mters, lad am“ Hogs. East Lansing: Institute for

Conunity Development and Services, Michigan State

University, 1963.

 

Parkinson, C. Forthcote.

Boughton Mifflin Company, 1960.

e &Utah:



WXI

mm

A systuis a group of two or more itmas (objects,

ideas, {or principles) united by some form of regular

interaction or interdependence, comprising an organised

er coherent whole. The items within the group are called

”subsystus,” subsystus are, also groups of sub-it‘s,

called ,“sub-subsyst-s._!' Hence, subsystems are systems

in th-selves, and a whole hierarchy of systems and subsystems

exists. ‘

Stewart Marquis has described an approach to understanding

human communities of all types as follows:

The systas approach suggests that a community is

aflcomplex of interacting elements, and that it can

be described and understood in terms of the character-

istics of its component, and subsystems and the ways

in which they interact.
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APPHIDIX II

sus-orrmunos

“Sub-optimisation" means giving attention and improve-

ments to one or more subsystmas in a systmn, while neglecting

the other subsystm'as. The result is that while the favored

subsystems operate reasonably well, the whole system becomes

somewhat out of Joint and does not operate so well as it

would if the attention and improvements were given to the

whole systu and all of its‘ subsystus. The reason for such

poorer operation of the whole system is: The neglected

subsystus are not able to function optimally; hence, the

whole systms suffers.

Uhen all subsystmns are gi.ven"equal consideration" '

(i.e. equitable treatment which is not necessarily the same,

as in the, examle below), the operation of the whole systm

is optimised. In determining what constitutes equal considera-

tion for all subsystems, though, value judgments must be

made, for ‘subsystmns vary in size, function, and scope.

Hence, equal treatment will not be exactly the same treatment.

Since treatment of each subsyst- will not be exactly the

same, it would be possible to quantify the various treatments

according to various methods, which could give almost aw

results which were desired, e.g. results which gave the
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impression that one subsystes was being especially favored,

even though the policy of "equal consideration“ was being

applied equitably.

Equal treatment can best' be emplified by the actions of

parents of tm‘or more children toward their children. Each

child is treated according to his own individual needs: if

one child needs more of one thing than another, he will get

it as a proper, application of an ”equal-treatment” policy.

For example, if one child is chronically ill, he will receive

"such more economic outlay than the other child who is

reasonably healthy, but in such a case both children will,

still be receiVing "equal treatment.”
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