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west. By 1860, Chicago had become the center
of a considerable network of rail lines.

Being in this commanding position for both
rail and water transportation, Chicago grew
rapidly as a regional center. It became the
natural wholesaling and banking center. It
processed the agricultural products of the plains
states. Its growth, accordingly, was linked with
the westward expansion of the nation’s popula-
tion.

About the same time, industrialization was
a growing force behind urban expansion. In-
dustry had an earlier start in the eastern states,
but in the 1860’s and 1870’s it found a natural
and advantageous site in Chicago. Agricultural
and railroad equipment manufacturers were
close to their market areas. Between 1875 and
1880 a steel industry was formed, using coal
from West Virginia, limestone from the nearby
Des Plaines River valley and iron ore from
Minnesota.

By 1880 all the forces making for Chicago’s
growth were operating at full strength. These
included:

a. regional and national population growth,

swelled by European immigration;

b. transportation advantages—the railroads
and waterways connecting the central
and plains states to Chicago, and Chi-
cago to the eastern states;

c. industrialization, reducing the depend-
ence of a city on its hinterland and
making it a creative society in its own
right;

d. national policies which channeled growth
into internal expansion,;

e. rapid and continuous technical inven-
tions which increased the productivity of

" both city and farm dwellers.

Since 1880 these same forces have continued
to work in favor of the expansion of the Chi-
cago area. Some of them have taken on different
aspects and different significance. For example,
regional population growth is less important
now because the country is more evenly filled
out than formerly. World trade looms larger
now that continental expansion is nearly com-
plete. But, in the main, these same forces can

be identified today, producing growth and
change in the urban region.

One should not forget the internal arrange-
ments which were made to accommodate this
growth. New housing construction methods,
such as the celebrated Chicago “balloon frame,”
permitted large masses of people to be housed
rapidly. Mass transportation was a new inven-
tion then, enabling people to congregate quickly
in the market places and manufacturing estab-
lishments of the city. These and other inventions
and adaptations were crucial to the manage-
ment of the rapid growth problems of Chicago.
If such new ideas had not been developed,
acted on and translated into action, the effect
would undoubtedly have been to put a brake on
growth. As it was, these became available at the
right time and place and Chicago grew rapidly.

From the past, then, can be seen the influence
of certain forces producing growth. The evi-
dence of the strength of these forces is the con-
tinuing population growth of Chicago and its
metropolitan environs. Proper evaluation of the
strength of these forces is essential in making
an estimate of 1980 population.

POPULATION GROWTH

In the century between 1850 and 1950, the
United States grew from 23.0 million persons to
151 million persons—about six and a half
times. During the same period, Illinois grew
from 851,000 to 8,700,000 persons or ten-fold.
But the city of Chicago grew from 30,000 to
3.6 million—a growth of 120 times its early
population! (See Figure 2.)

These different growth rates provide clues
to the amount of future population increases.
The largest arca—the United States—has had
the slowest growth rate. Smaller areas, such as
Illinois and Chicago, have had much faster
growth rates because they started with ex-
tremely small populations and were the targets
of tremendous immigration. As they have
become larger, their own growth rates have
slowed. The Chicago Metropolitan area’ and

Here the term “metropolitan area” is defined as the Census
Bureau’s 1950 Chicago Standard Metropolitan Area, including
Cook, Du Page, Kane, Lake and Will Counties in Illinois, and
Lake County in Indiana. The metropolitan area includes one
county in Indiana, but the Study Area is exclusively in Illinois.






It is widely accepted that the United States
will grow in population at a fairly steady rate,
barring wars or major catastrophes. Being more
prosperous than other regions of the world, it
continues to attract immigrants, but the rate of
immigration is controlled. Science has increased
the average life expectancy and probably will
increase it further, but the death rate of each
age group is still highly predictable. The most
variable factor is the birth rate. Taking a
middle-of-the-road estimate of birth rates, the
population of the United States in 1980 is
expected to be 259,081,000.*

The Chicago metropolitan area probably will
grow about as fast as the country because it is
still in a good competitive position both region-
ally and as an urban center. There is no evi-
dence of declining growth in the east north
central states. Within this five state area (and
also nationally) the Chicago urban area
remains a transportation focus. Its railroads are
carrying increasing loads. Air transportation
facilities are being improved. The St. Lawrence
Seaway has expanded the water transportation
possibilities of the area tremendously. The new
interstate highway system is improving the
road facilities serving the region. The Chicago
area continues as one of the strongest and most
diversified industrial centers in the United
States. In general terms, therefore, the Chicago
area can look forward to maintaining its share
of the national population growth.

Based on the above reasoning, the estimated
population for the Chicago standard metropoli-
tan area was set at 9.5 million persons by 1980.
This estimate checks out well with the ratio of
Chicago metropolitan population to United
States population.” As shown in Table 1, the

*“Series 1I” projections in Table 1, page 16 of “Illustrative
Projections of the Population of the United States, by Age and
Sex, 1960 to 1980,” in Current Population Reports, Population
Estimates, Series P-25, No. 187. U.S. Department of Commerce,
Bureau of the Census, Washington, D.C., November 10, 1958.

*For planning purposes a single estimate is preferred to a
range of estimates. The Chicago Community Inventory has
prepared official estimates for the metropolitan area for the
City of Chicago, Department of City Planning. These range
from 8,020,000 to 10,706,000 depending on varying assumptions
as to birth and death rates, and in-migration rates. The 9.5
million estimate falls towards the center of this range. See
Projected Population in the Chicago Standard Metropolitan
Area, and by Ring, to 1980, Population Study Series, Estimates
and Projections Number 3, August, 1959. A Report to the
Department of City Planning, City of Chicago, from the Chi-
cago Community Inventory, University of Chicago.

population estimated to be living in the six
county metropolitan area in 1980, is about 3.7
per cent of the United States population of that
date, as estimated by the United States Bureau
of the Census. This percentage is higher than
that prevailing prior to 1930 but about mid-
point of the percentages since 1930.

The Study Area’s share of the metropolitan
population is estimated to decline slightly in the
future, from eighty-five per cent in 1950 to
eighty-two per cent in 1980. This is simply an
extension of historical trends. (See Table 36
in the Appendix.) As a result, it is estimated
that the population of the Study Area, in 1980,
will be 7.8 million persons—an increase of
fifty-one per cent over 1956.

This estimate seems to be reasonably in
balance with estimates of Illinois population
prepared by the Bureau of the Census. As
shown in Figure 2, the state’s population is
expected to rise to 13.8 millions in 1980.° In
that year, fifty-seven per cent of the state’s
residents would be living in the Study Area, in
contrast with fifty-four per cent in 1950.

Clearly, these numbers are subject to esti-
mating uncertainty but this presents no major
problem since at some point near 1980 the
population should reach this level. In a sense,
planning is for this level of population and
not for any particular year. Continuing adminis-
trative review can permit the rates of construc-
tion of transportation facilities to be adjusted
to changes in the rates of population growth.

In summary, a single population estimate is
necessary to start the process of scaling the
dimensions of future transportation needs. A
reasonable population forecast for the metro-
politan area is for 9.5 million persons by 1980,
which maintains the area’s present share of the
nation’s population. The population of the
Study Area, it is estimated, will reach 7.8
million persons by the same date.

ECONOMIC GROWTH
Within the over-all forecasting process, an
economic forecast, for a number of reasons, is
a necessary companion to the population fore-

sSee Table 37 in the Appendix for source of estimate.






either. With a population growth of fifty-three
per cent and a per capita income growth of
forty-six per cent, aggregate income will rise
124 per cent. The aggregate consumer income
(in 1956 dollars) of the region will increase to
37.4 billions of dollars by 1980, in contrast with
16.7 billions in 1956 and 8.2 billions in 1939.
(See Figure 4.)

It is hard to picture the amount or effect of
this projected growth in real income. One way

i

INCOME (BILLIONS)
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POPULATION: (MILLIONS)

i 1 | I
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FIGURE 4—POPULATION AND AGGREGATE CONSUMER
INCOME IN CONSTANT 1956 DOLLARS FOR THE METRO-
POLITAN AREA, 1930-1956 AND ESTIMATED TO 1980

See Table 34 in Appendix.

is to consider the gain in production of the Chi-
cago area in the preceding two decades. The
total output of goods and services of the Chi-
cago area in 1956 was about twice that of
1939. This growth has provided real gains. The
average child stays in school longer. The aver-
age family consumes half again as much
goods and services. More is spent for public
works. In the future, the busy, booming Chi-
cago area will be spending still more for these
and other things. Retail sales will be almost
double, more housing of higher quality will be
built, and more young people will be going
farther in school.

The amount of income growth will be
matched by a corresponding rise in expendi-
tures. Repeated studies have shown that con-
sumption is a stable fraction of income—about
ninety-three per cent of the average earnings
being spent, while the rest is saved (or invest-
ed)."

With greater per capita consumption, spend-
ing patterns will change. As shown in Table 2,
it is estimated that a higher percentage of the
average family budget in 1980 will be spent for
things like clothes, transportation, recreation
and education, housing operations, and furni-

YAbout half of the savings is in the form of amortization
payments on houses.

TABLE 2
AVERAGE CONSUMER EXPENDITURES PER FAMILY* BY GOODS TYPE
(In 1956 Dollars)

Metropolitan Area Percentage of Total
Ci.ty of
Goods Type Cl]l;cs‘%,o Estimate For | Forecast For Chicago Metropolitan Area

1956 1980 1950 1956 1980
Food, Tobacco and Beverages. ........... 1,713 2,011 2,712 311 28.1 25.8
Housing .......................... . ... 829 1,125 1,478 15.1 15.7 14.1
Utilities ......... ... . ... ... ........ 166 187 224 3.0 2.6 2.1
Housing Operation . .................... 252 366 566 4.6 5.1 54
Furniture and Equipment........ .. .. ... 369 460 727 6.7 6.4 6.9
Clothing ............................. 644 873 1,425 11.7 12.2 13.6
Transportation ........................ 644 935 1,512 11.7 13.0 14.4
Medical Expenses ..................... 270 374 504 4.9 5.2 4.8
Personal Expenses ..................... 116 153 217 2.1 2.1 2.1
Recreation, Reading, Education. ....... ... 338 466 713 6.1 6.5 7.3
Miscellaneous ......................... 65 82 116 1.2 1.1 1.1
Contributions ......................... 99 145 252 1.8 2.0 2.4
Total Consumption ................ 5,505 7,177 10,500 100.0 100.0 100.0

#Technically, per ¢
Consumer Expenditures (36, 132) (Chicago: CATS, 1958).
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unit. A detailed description of estimating and forecasting

procedures and sources appears in Forecasting Ecomomic Activity:






restaurant meals, and the like. While over-all
employment will grow only as fast as the popu-
lation, the future will find proportionately more
white collar workers and greater employment in
the service industries.

The results of the economic forecast were
checked thoroughly with estimates prepared by
other methods. One check was to predict 1954
employment from 1947 data and then to com-
pare the prediction with the actual employment
in 1954. A second was to compare the 1980
employment forecast derived by the input-
output method with a technique using the ratio
of labor force to population. A third was to
compare the results of the input-output forecast
with separate studies of trends in individual in-
dustries. These checks all showed that the
results of the economic forecast were reasonable
and that they were consistent internally. As
might be expected, the checks were very good
(within one and two per cent) for the broader
groupings of industry types and somewhat less
close for the finer breakdowns. These finer
details of the economic forecast were not re-
quired for preparation of the land use forecast.

In summary, the growing population has been
superimposed on a growing local economy to
give measurable prediction of the economic
activity of 1980. People in a large urban area
increasingly specialize, become steadily more
proficient in producing goods and services and
become, therefore, progressively wealthier.
Rising real income produces changes in what
people will actually buy. This, in turn, changes
what the workers must turn out. All of these
related facts have been fitted to produce the
picture of the economy of the area in 1980.

This work is significant in sharpening the
estimates of needed land for industry, of de-
mand for personal transportation, of new resi-
dential densities, and of car ownership levels.
Each of these factors, in turn, affects the nature
and amount of needed transportation improve-
ments. More improvements cost more money so
that, once again, the economic forecast becomes
basic in fixing the measures of ability to pay for
these required improvements. As the picture of
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1980 unfolds in this volume, constant reference

will be made to this economic forecast.
IMPLICATIONS OF POPULATION AND
ECONOMIC GROWTH

The population and economic forecasts pro-
vide the background for estimates of the auto-
mobiles and trucks that will be owned in the
Study Area in 1980. These are important esti-
mates because so much hinges on vehicle own-
ership and, in particular, on automobile owner-
ship. The number of trips made daily by the
average family, the total vehicle miles of travel,
and usage of mass transportation, are all
directly affected.

Automobile Ownership

It is clear from the economic forecast that
trip making and car ownership will rise at a
faster rate than population growth. Table 2
indicates that the percentage of the average

~ consumer’s budget expended for transportation

is estimated to rise from 13.0 to 14.4 per cent—
an increase of eleven per cent. Since the average
consumer unit will spend forty-six per cent more
in 1980 than in 1956, it follows that per capita
transportation expenditure will rise by sixty-two
per cent.

Some of this increased expenditure for trans-
portation will go for a higher quality of trans-
portation, which may be expressed in better
equipment (e.g., better automobiles and mass
transportation equipment) and in greater speed
and safety. There also will be more inter-city
and vacation travel. But a large share of the
increase surely will go into more travel within
the urban area, which is to say, more wide-
spread car ownership and more trips per person
on the average weekday.

Figure 5 shows that the number of regis-
trations per thousand population has been
rising steadily, except during the war years.
This rise, however, cannot go on indefinitely.
Many people (minors and the very old) can-
not drive, while others have limited needs for
making automobile trips. It seems unlikely that
automobile ownership could exceed' 500 per

uSome western states now have vehicle registration rates
(higher than automobile registrations, because they include
trucks) in excess of 450 vehicles per thousand population. This
corresponds to auto registration rates of the order of 400-420
per thousand.






Doubling of the number of automobiles has
significant consequences in establishing needs
for new transportation facilities. Doubling the
number of cars would double the total vehicle
miles of travel." If traffic is congested now,
then increasing it two times obviously will raise
problems of immense proportions. The antic-
ipated gains in traffic would amount to nearly
three per cent per year. The measured annual
increase in actual traffic volumes over the past
five years has shown an even higher annual per-
centage of increase. Clearly, the prospect of
meeting the needs of twice the present automo-
tive travel in twenty years will require a sub-
stantial and sustained road construction pro-
gram, plus additional improvements engineered
into existing streets.

Truck Registrations

In preparing the forecast of truck registra-
tions for the Study Area, some interesting facts
have been observed. The Study Area was
known, from survey data, to have a very low
rate of truck registrations per thousand popula-
tion. This appears to be part of a tendency for
larger cities to have fewer trucks per capita and
smaller cities to have more. The farm states
have the highest rates of truck ownership. It
was observed also that trucks have become sig-
nificantly larger in the past two decades. There
is a lesser proportion in panel trucks and more
in semi-trailers.” This is an evidence of increas-
ing productivity in the trucking industry.

These facts explain the continuing slow
growth of truck registrations per thousand pop-
ulation in the Study Area. Yet it appears likely
that truck registrations will have to increase
slightly faster than population in order to move
the goods and provide the services required by
the greater spending of the average family. Fig-
ures obtained from the economic forecast in-
dicate that employment in the trucking industry
will rise at least as fast as population. This in-
dicates that truck registrations will rise by a
similar amount—perhaps a little faster.

“Table 22 in Chapter VI shows that the average mileage
driven by a family’s second car is about the same as by its first.
“See Table 40 in the Appendix.
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The truck forecast indicates that there will
be twenty-seven trucks per thousand population
in 1980 as against twenty-five in 1956. The
total number of trucks in 1980, then, is esti-
mated at 211,000 vehicles, as against 130,000
in 1956. This is an increase of sixty-two per
cent, considerably less than the ninety-four per
cent increase in automobiles.

The number of trucks forecast for 1980 was
compared with the number of truck trips esti-
mated for that year. The number of truck trips
was estimated independently from data relating
trip making by trucks to land use and to person
trips. This comparison indicates that the aver-
age truck will make very slightly more trips per
day in 1980 than in 1956." This served as a
check and indicated that the two forecasts were
consistent with each other.

Mass Transportation Usage

One of the classifications of activity identified
in the economic forecast was entitled “Local
and Highway Transportation.” This includes
intercity bus travel and all local public trans-
portation expenditures. Since intercity buses
are a small portion, this classification may be
related to expenditures on mass transportation
and suburban rail travel.

The economic forecast is relied on for major
industry groups but represents only an indica-
tion for this specific small sector of the econ-
omy. It is in this sense—as an item of interest
—that the consequences of the forecast on the
transit industry are reported.

The results projected were for a nine per cent
decline in total consumer expenditures on mass
transportation. Separate trend analysis of em-
ployment suggested an even greater decline.
The economic analysis and forecast, then, an-
ticipated fewer trips via mass transportation.

This kind of prediction is not very stable for
such a small segment of the region’s economy.
It is likely that the car ownership estimates,
being a much larger segment, would have
greater significance as an economic estimate

"“The results were 12.0 (weighted) truck trips per day per
vehicle in 1980 and 11.3 in 1956. The difference can be ex-
plained by the known trend to larger body types which would
increase the number of weighted trips per truck, per day,
without greatly increasing the number of vehicle trips.



affecting mass transit usage. Actually economic
studies have been used together with other
information in Chapter V to provide more
detailed measures of 1980 transit usage.

The economic forecast, however, has singled
this industry out as being one characterized as
having no future growth. In this sense it poses
a problem of public policy with respect to fu-
ture plans. And it presents a challenge for
creative ideas for the mass transportation in-
dustry in the future.

SUMMARY

An examination of the forces that have
brought about the tremendous population and
economic expansion of the Chicago area in-
dicates a high probability of still further growth.
Standing in the center of the North American
continent, with excellent water, rail, highway
and air communications, Chicago still has the
advantages of good location and transportation.
With a large, diverse manufacturing base and
a large marketing region, it should retain its
present share (3.7 per cent) of the nation’s
population in 1980.

The Chicago metropolitan area should reach
a population of 9.5 million persons by 1980.
The smaller Study Area would have a popula-
tion of about 7.8 millions. This tremendous
growth is equivalent to adding all the people
now living in the Boston metropolitan area to
Chicago in a period of slightly more than two
decades. This will create very heavy additional
needs for travel facilities.

The enlarged population will be wealthier, in
real terms. Per capita income is expected to
rise by forty-six per cent. This is not fantastic
because historical data show that in the past
two decades real income has risen by more than
fifty per cent. This wealthier population will
have a greater capacity to absorb the charges
of building the necessary transportation facil-
ities. Aggregate income of consumers in the
metropolitan area is expected to rise to over
thirty-seven billions of 1956 dollars in 1980 in
contrast to $16.7 billion in 1956. About one-
seventh of consumption expenditures will be for
personal transportation, or an estimated 5.4 bil-
lion dollars per year of which about 3.7 billion
dollars will be for local travel. This indicates
the very great importance of travel in the daily
life of the community.

One of the significant effects of projected
economic growth is increased automobile owner-
ship. Car ownership is known to be related to
income, with higher income groups owning
more cars. It seems reasonable to expect that
the result of higher average income will mean
a higher average car ownership. There will be
fewer families without automobiles, and more
multi-car families as well. This, again, begins to
indicate the nature of future problems — the
projected twenty-eight per cent per capita in-
crease in car ownership and the fifty-one per
cent increase in population means a ninety-four
per cent increase in automobiles owned. This
suggests a doubling of the demand for highway
travel.
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Chapter 111
ESTIMATED LAND USE IN 1980

INTRODUCTION

The problem dealt with in this chapter is
that of making a land use estimate for the Study
Area for 1980. The estimates of population
and economic growth are to be combined with
information obtained from the survey of exist-
ing land use to estimate the land requirements
and placements of activities of the future.

Land use is a means for fixing future travel
demand. The categories of land use actually
are classes of the kinds of activities normally
carried on in every urban area. A careful case
has been made in Volume I to demonstrate that
these urban activities are the sources of urban
traffic. Information on the distribution of land
use will serve to locate places of trip origins
and destinations. In addition, knowing that
certain land uses have a strong tendency to
develop origin-to-destination linkages (residen-
tial to industrial, for example), the geographic
arrangement of land uses is a significant clue
as to how trip origins will connect with desti-
nations to create future travel patterns.

A land use forecast is not a land use plan.
Demographers, for example, specialize in fore-
casting population—but this does not mean
that the forecast is a policy or that the projected
population necessarily is suited to the resources
of a region. Clearly, policies on immigration
are quite separate matters. It is in the same
fashion of making estimates and of applying ex-
trapolation techniques that land usage is fore-
cast. This forecast should prove very helpful to
the agencies working on the land development
policies and plans in this region. As their work
progresses and official adoption of plans comes
about, these forecasts can be reviewed.

In the following section, the history of growth
in the Chicago region will be examined to iso-
late the crucial factors affecting future land
development patterns. Having identified these,
the procedures of the forecast will be outlined.
A final section will evaluate the results for
reasonableness.
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HISTORICAL LAND DEVELOPMENT
PATTERNS

In the last one hundred and twenty years,
urbanization of the Chicago region has pro-
ceeded from a small outpost of four thousand
population to a teeming metropolis of over
five million. As more people and their associ-
ated urban activities have packed into this
growing metropolis, urban uses have steadily
displaced agricultural uses of land. The out-
lines of successive “high water” levels of urban
development are shown on Map 2. This rep-
resents more than one hundred years of con-
stant swelling from population gains. The
outlines of urban development for selected
years indicate steady outward expansion.
Clearly, the 1980 line will be farther out and
one forecasting problem is to estimate its out-
line.

What has caused these particular shapes to
occur at different times in the past? Four prin-
cipal influences can be identified: topography
or land surface and natural barriers; popula-
tion size; the comparative costs of vertical and
horizontal building; and the relative efficiency,
speed and location of the internal transporta-
tion system.

Chicago lies on a flat plain. There is only
300 feet of variation between the highest and
lowest points in the entire 1,236 square mile
Study Area. The only significant natural bar-
riers to land development are Lake Michigan
and the waterway system draining the area. The
limits imposed at the lake shore are obvious
although this has been pushed back slightly by
public works. The rivers are less obvious but
they, together with canals and ports, do set up
certain natural barriers which have had an
effect on the pattern of growth. The most sig-
nificant site features, then, are the lake shore
and the flat, even surface of the land. Within
these limits it is reasonable that the pattern of
urban development will be determined by man-
made choices.



The effects of population growth are obvious.
More people create increased requirements for
land occupancy which have to be contained
within the limits of urban development. How
quickly or slowly these people and their ac-
tivities will spread out on the land surface de-
pends on the economic and social costs of
building into the air as opposed to the com-
parable costs of travel. If travel frictions are
great, there will be a tendency to pack things
in tightly. If vertical building is cheap with
relation to transportation, then there is a
tendency to expand upwards rather than out-
wards. The observed densities result from an
equilibrium point where the surface travel
frictions and the costs of land and buildings
are roughly balanced.

Chicago’s early growth (1830-1859) was in
the era of individual transportation. Travel
was by foot or horse and buggy The extent of

MAP 2
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A 54 per cent growth in metropolitan population at prevail-
ing low densities has greatly extended the urban area. The
method of forecasting growth is described in this chapter.
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Horsecar lines influenced land development during and
beyond their period of transit dominance (1859-1892).

development was small. By 1859, when the
population had passed 100,000, some better
means of travel had to be provided to serve the
booming city, and so mass transportation was
developed. Its first expression was the horsecar.

The city’s local transportation system in the
era from 1859 to 1892 was dominated by
horsecar lines. These lines provided frequent
but slow service. The extent of the service area
is shown on Map 3. Most buildings were from
two to four stories in height and they were
packed closely together. Technology had not,
at this time, developed the basis for multi-
storied, steel-framed buildings.

Cable cars had a brief life between 1882
and 1906. They never extended beyond the
area previously served by horsecar lines. Con-
sequently, they did not affect the urban form
greatly except, perhaps, to intensify the
amount of development along their lines and
at the center.

The electric streetcar was introduced to
Chicago in 1892 and construction of streetcar
lines was very rapid. These lines went beyond
the built-up area, vastly extending potential
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zoning and housing standards together with
stricter enforcement. This should prevent the
excessive crowding of persons.

In summary, the expectation for 1980 is for
stability in the completely built up parts of the
urban region—stability in number of residents
and in the intensity and proportional uses of
land. The only exceptions are the major re-
development or renewal projects. Most of these
actually represent a replacement of presently
outworn structures and are designed to accom-
modate similar land uses. An outstanding ex-
ception which requires additional attention is
the rebuilding plan for the Central Area.
Central Area

The Central Area of Chicago—roughly, that
area lying between North Avenue, Lake Michi-
gan, 26th Street, and Ashland Avenue—is a
special case in the land use forecast. In 1956
over one-fifth of all person trips made in the
Study Area began or ended here. Any major
changes in this Central Area would mean a
significant change in the number of trips made
to it. But of greatest importance is its control-
ling influence on the future usage of railroad
and elevated-subway service.
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Fortunately, the Chicago Department of City
Planning completed a long-range plan for this
area in 1958." This plan was based upon
studies of redevelopment possibilities and con-
stitutes the official statement as to the planned
future of the Central Area. It is a plan with
a target completion date of 1980. Therefore
the plan was presumed to be the future land use
for this part of the region.

This plan includes substantial redevelop-
ment of areas lying near, yet not in the Loop.
The prime change, as expressed in the plan, is
to build a substantial number of new high-rise
residential structures, around the commercial
heart of the Central Area, yet to allow for some
further expansion for central commercial uses.

The net changes in land use are not great,
but in this part of the region floor area use
rather than land use is the most crucial meas-
ure. Fortunately, the features of the plan were
carried out in substantial detail and a model
was built. (See Figure 9.) From these plans,
an inventory of future floor area could be
obtained and classified by type of use. Floor

*Development Plan for the Central Area of Chicago (Chi-
cago: City of Chicago, Department of City Planning, 1958).
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land now vacant or in agriculture use. —less than 2,500 square feet of land per family.

capacity of the vacant but residential land, plus
the capacity of presently used residential land,
sum together to provide the measure of resi-
dential capacity for each zone. This capacity
figure is the base measure needed for applica-
tion of the third and final consideration to be
used in estimating 1980 residential land use.

Figure 11 illustrates the third consideration
—the relative attractiveness of one site as op-
posed to another. This shows the tendency to
have progressively lesser percentages of total
measured residential capacity in use at ever
greater distances from the core of the city. This
figure is a way of describing the transition
from city to country—a transition which is
becoming less and less abrupt. The most abrupt
transition known was typified by the twelfth
century walled city — all urban development
had to be within the walls. Today, with fewer
restrictions on personal choice and with flex-
ible transportation, this transition is becoming
gradual and less easily defined. Close in, some
land may remain vacant because its price has
increased and developers have a wider range

of nearly equal choices. But the farther re-
moved the site, the greater the chance it will
not be used.

On Figure 11, the 1980 curve represents
the summarized results of the distribution of
residential land according to the enumerated
considerations. Many detailed studies were
made as each zone was separately estimated
and reviewed. At common distances out, those
zones lying nearer to existing suburbs were
given higher priorities on utilization because
of the attractions of existing community services
and utilities. But, taken all in all and plotted
only by distance. the results shown in Figure
11 illustrate the more gradual transition from
city towards country expected in 1980. This is
the natural consequence of assuming both
higher speeds of travel and more uniform level
of access to transportation facilities.

The residential land forecast translated to
1980 population is delineated on Map 9, and,
for comparison, the 1956 population is mapped
in an identical fashion on Map 10. These maps
illustrate how much and how densely the resi-
dential land areas are used at both time points.
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If a dot could have been placed for each resi-
dence or person, the map colors would identify
areas of like dot density.

One sees immediately that, within about eight
miles of the Loop, there is very little change in
the location of residential population between
1956 and 1980. This is the region which was
almost completely built up in 1956. No major
shifts were foreseen either in density or in the
percentage of land available for residential de-
velopment. The only exception would be the
plan of the City of Chicago for increased apart-
ment development in the Central Area.

Farther out are the extensive changes. The
population along the suburban railroad lines has
expanded. Substantial growth is occurring be-
yond the cordon line by 1980. The expanded
number of people has required that practically
all zones of the Study Area contain some resi-
dences by 1980. All this is quite reasonable:
estate development and the very low density
suburban developments are typically farther
from established suburban communities; they
depend on private water supply and individual
sewage disposal facilities. Developments closer
to existing communities are expected to be at
slightly higher densities because they anticipate
eventual, if not immediate, extension of munic-
ipal water and sewage systems.

The extensive growth illustrated on these
maps indicates the magnitude of future land
development problems.® The increasing subur-
ban population will require intensive advance
planning. This forecast must be reviewed by the
responsible planning agencies so that planning
controls, representing the public interest, can
be established to guide this expected new con-
struction. Advance knowledge allows the sev-
eral communities to prepare to meet these prob-
lems in a manner consistent with local needs
and desires and with due awareness of the very
real metropolitan growth pressures.

*Much has been written about “urban sprawl”-—mostly
derogatory. This is not without reason, since much new resi
dential construction is quite unsightly, especially before the
trees grow up. The fact that so much low density development
is unattractive does not mean that it must be this way in the
future; a forward looking urban designer could do much to

provide a better aqd more attractive type of development.
New problems require new solutions.
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Other Land Uses

At this point the residences and their asso-
ciated, local, nonresidential activities had been
tentatively placed. But there remained certain
non-local or regional uses which had to be taken
into account. These included a variety of activ-
ities such as regional shopping centers, hospitals,
governmental offices, public utilities and col-
leges. Based upon the known distribution of
residences and industry, these regional activities
were allocated to places where they would have
appropriate local service areas. As an example,
Map 11 shows the assumed allocation of major
shopping centers. These activities required rela-
tively small amounts of land and only in a few
cases were residences displaced by their addi-
tion. These displaced residences were redis-
tributed to remaining vacant land as before.

This summarizes, very briefly, the detailed
studies necessary for the preparation of a single
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to rise by twenty-eight per cent per capita and
personal income by forty-seven per cent.
Growth in these respects produces increased
ability to own land and to provide one’s own
transportation. The exercise of this ability is
what produces the lower density development.

This review has found that the proportions
and amounts of lands estimated to be devoted
to the various types of urban capacity in 1980
are not radically different from those of 1956.
Changes were found to be explicable in terms of
commonly observable trends. The forecast is
therefore deemed to be reliable as a base for
estimating the generation of future traffic.

Much thought and study have gone into the
making of these projections. But, as in any fore-
casting, the estimated results will not agree
exactly with the actual development. This is
true because all the information and all the
understanding of the forces at work are not
available to the forecaster. For this reason the
agencies sponsoring the Study have established
and financed a group to make periodic reviews
of these forecasts. Continuing review will enable
the responsible public officials to reappraise
their plans and programs from time to time and
thus will provide an additional margin of
security.

CONCLUSION

Urban land, by reason of varying accessi-
bility, is a limited resource. Accessibility has
very important effects upon land values; the
Central Area commands the highest land prices,
suburban lots lower, while relatively inacces-
sible farm land at some distances from the city
has the lowest value. Because urban land is
scarce and valuable, urban activities tend to
arrange themselves economically with relation
to one another over the land. This arrangement
provides the characteristic shape and density of
urban development.

It is this very property of ordered arrange-
ment on the land surface which makes possible
a more reliable forecast of land use. And this,
in turn, is a means for making more accurate
estimates of future travel. Land use is thus a
quantitative index of traffic generation, but it

also indicates much about the nature of the
trips which are generated.

It would be narrow sighted to imply that
land use develops independently of the location
and quality of transportation facilities—the
very things which are being planned. Planning
transportation facilities on the basis of pre-
viously forecast land use thus takes on the char-
acter of making a self-fulfilling prophecy, since
transportation improvements would be planned
to reinforce the land use forecast.

There is enough truth in this argument to
deserve some refiection. First, one must consider
the extent to which land development is deter-
mined by transportation facilities. If one con-
siders land having no access (the summit of
Mount Everest) then development is unlikely.
However, it is very unreasonable to expect that
sites in the Chicago region will not be supplied
with transportation service. Actually, there are
roads virtually everywhere already. Secondly,
it is not reasonable political philosophy to im-
prove public facilities in one portion of the
region while another is allowed to deteriorate;
it is more likely that some equality of service
will be provided by government agencies. Fi-
nally, of course, land development requires
more than transportation at the site. There are
sewer, water, electricity and many other services
that contribute to site values. Most of these, to-
gether with schools and community services, are
most economically provided near present devel-
opment so that new growth is very heavily influ-
enced by what is already in place. This aspect
of growth is treated carefully in making the
forecast. This being so, the pattern of future
land development is not subject to violent
change by reason of alternate plans for trans-
portation improvements.

One also may raise the question as to whether
the forecast land use is a desirable pattern from
the standpoint of general community welfare.
A good share of the difficulty in answering this
lies in defining what is desirable. In time, re-
gional land use development goals will be ex-
pressed in a regional plan. Below the regional
level, there are few communities larger than
four square miles, which is the size of typical
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suburban zones used here for forecasting pur-
poses. Plans for these communities will, there-
fore, be at a scale and level of detail unlikely
to be in conflict with the more general estimates
made in this forecast.

At the metropolitan scale, the forecast does
take into account the apparent preferences or
desires of individuals and businesses. Each one,
in selecting a site for home or business, tries to
find the best location for his objectives. More-
over, the region grows by the addition of suc-
cessive, small increments. This means that the
existing land development pattern very measur-
ably affects successive, individual decisions so
that completely new patterns of development
are less likely to occur.

These desires of individuals and the existing
great investment in land and structures will be
obvious considerations in developing land use
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plans. This forecast will thus be of use to the
land planning agencies as a point of departure.
It specifies the size of the problem and the
probable consequences of continuing growth
according to present patterns and future per-
sonal desires. This must be one of the first steps
in considering future problems and in devising
land development policies and plans capable of
dealing effectively with them.

The land use forecast is used in this report
as an important means to distribute future urban
activities into traffic zones and thereby provide
a basis for estimation of the probable future
travel patterns. To the extent that it reflects
accurately the sources of community growth
and the land development characteristics of the
enlarged metropolis, it will provide a sound
foundation for proceeding towards the design
of the travel facilities the region will require.






time being, that the 1956 rates per acre of land
use will hold constant until 1980. While this
assumption is later shown to be inappropriate,
it provides a useful first approximation of total
future travel.

Applying the reported 1956 trip rates per
acre to the 1980 measured land produces the
preliminary estimate shown in Table 8. This
estimate of 1980 trip making—nearly sixteen
million person trips on the average weekday—
is an increase of fifty-six per cent over 1956
totals. This is low. The population in the Study
Area, it is presumed, will increase by fifty-one
per cent and will be wealthier and living at
lower densities. Also, the number of cars
owned is expected to increase by ninety-four
per cent. Low density and increased car own-
ership have been shown to be associated with
higher numbers of trips per person and tend to
raise trip making per capita. To have trip
making per capita remain nearly constant
seems too conservative.

TABLE 8
1980 PERSON TRIPS BY LAND USE TYPE CALCULATED
FROM LAND USE FORECAST, USING 1956
TRIP GENERATION RATES

Estimated 1980

Land Use Type Person Trips Percentage
Residential . ........ ...... 9,657,000 60.7
Manufacturing .. ........... 1,037,000 6.5
Transportation ............. 309,000 1.9
Comumercial ............... 3,553,000 22.3
Public Buildings ........... 1,027,000 6.4
Public Open Space.......... 349,000 2.2

Total................ 15,932,000 100.0

Note: This is a first approximation of future trip making, not a final
estimate.

Not only is the total low but the change in
distribution can be questioned. This projec-
tion shows 60.7 per cent of all 1980 trips bound
to residential land. This is significantly higher
than the 54.9 per cent found in 1956. Such a
shift is fairly radical, because it will force all
other land uses to attract lower percentages of
all trips. This seems unlikely, because the re-
quirements of people for work, shopping, school
and recreation all make it impossible for them
to accomplish these purposes at residential
locations. This distributional shift is caused,
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in part, by the variable growth rates forecast
for the several land use categories. If the esti-
mate of land use areas is correct, then one may
question the validity of keeping trip rates per
acre constant. Before any final decision is
reached, it would seem best to examine trip
estimates based on the expected daily travel
habits and needs of the future population.

ESTIMATING TRIPS FROM FUTURE
POPULATION

An alternative method of computing the
numbers and kinds of 1980 person trips is based
upon residential population. This method is
independent of land use measures since it is
derived from the population estimate. How-
ever, the residential population distribution is,
in fact, determined from the land use forecast.
An advantage of this method is that it is directly
related to people and their needs. Basically,
the method consists of estimating what results
would be obtained if a complete home interview
survey were taken at the projected 1980
residences.

The number of trips made by the average
family has been shown to be very sensitive to
the level of car ownership and also to the
density of the area of residence.” Generally,
the higher the car ownership, the more trips
made on the average weekday. Also, the lower
the number of families per acre of residential
land, the higher the trip making per family.
Knowing both of these facts for 1980, trip esti-
mates can be made which are more reliable
than if only one of the facts were known.

Future net residential densities, by zone,’
already have been estimated as part of the land
use forecast, but car ownership has been esti-
mated only for the entire area. Since zonal
car ownership rates are crucial to the task of
estimating person trips (as well as vehicle
trips), the allocation of the 1980 resident pas-
senger cars to zones is made next. When this
is completed, future person trips can be esti-
mated.

“See Volume I, Figures 37 and 38.

%Total residential land area in each zone, divided into the
zone population, equals net residential density.






Following these trends, the projections shown
on Figure 12 indicate a gain between 1956 and
1980 of about eighteen per cent in cars per
thousand persons in the city and a thirteen per
cent gain in the suburbs. These will, in com-
bination, result in an average car ownership rate
for the area twenty-eight per cent greater. The
larger area increase results from the greatly in-
creased proportion of the 1980 population that
will be living in the suburbs.

TABLE 9
RESIDENT: AUTOMOBILE OWNERSHIP PER
THOUSAND POPULATION BY RING, 1956 AND
ESTIMATED FOR 1980

Resident Automobile
Ownership Per
Thousand
Approximate Population
Distance From Percentage
Ring | Loop in Miles | 1956 1980 Increase
0. 0.0 262 325 24.0
1. 1.5 154 180 16.9
2. 3.5 182 214 17.6
3. 5.5 224 265 18.3
4 . 8.5 275 324 17.8
5. 11.5 304 362 19.1
6 . 16.0 321 376 17.1
7. 24.0 330 396 20.0
Study

Area .. R 260 334 28.4»

aDoes not include approximately 120,000 automobiles owned by businesses
and governments. With these included, the 1956 and 1980 Study Area
:?lels; rise to 283 and 362 registrations per thousand population, respec-
ively.

"Fhe Study Area percentage increase in per capita registrations is higher
than any of its constituent parts because it is a combination of per capita
;ncrez‘lsgs and population growth in high-car owning areas such as Rings
b and .

From these projections it is possible to estab-
lish expected 1980 levels of car ownership at
individual zones. That is, given a 1956 rate of
car ownership, an estimated 1980 rate can be
established for each zone by increasing the
1956 base rate by the expected income growth.
The results of this process are summarized for
each ring in Table 9. This indicates similar
average gains in car ownership in each ring.
This seeming uniformity comes about, because
in outer areas, where income effects are less,
more of the new residential growth will occur in
zones presently having higher than average car
ownership rates.
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Estimating Future Person Trips

With separate estimates of automobile owner-
ship and of net residential density, two of the
most important variables affecting future trip
making are in hand. Using these, household
trip making can be estimated. The reasonable-
ness of such an estimate hinges on the assump-
tion that the effect of these two variables on
trip making frequency would be of the same
magnitude in 1980 as in 1956. This assumption
must, therefore, be examined.

What do car ownership and residential den-
sity measure? Car ownership is an indirect
measurement of income and a more direct
measure of potential mobility. Families with
cars can make more trips within a given time
span,” whereas families without cars must walk
or ride on public transportation and thus can
make fewer trips in the same time period.

Density is associated closely with car owner-
ship, but it is also an independent index of trip
making frequency. For example, in dense areas
school children may walk to school, and other
needs, such as shopping, going to the doctor or
visiting, can be accomplished on foot. Since
walking trips are not counted as origin-destina-
tion trips, dense regions reduce the need to
make defined trips. Linked as they are to travel
needs and abilities, it is reasonable to expect,
then, that car ownership and density will in-
fluence the probable number of daily trips made
by families in much the same way in 1980 as
at present.

Car ownership and density measures can be
related to trips made per household, by formula.
With both items known, the average trips per
household in zones are very reasonably de-
scribed. The fitted formula®™ can be examined
for reasonableness by comparing the estimate
made by formula to actual sample data of 1956.

“When all trips made in the Study Area are arranged by
their airline trip lengths and compared by mode of travel,
automobiles show the highest average journey speed for all
trip lengths. See Table 46 in the Appendix.

SEquation for estimating trips per dwelling unit by zone, on
the basis of car ownership and net residential density, was:

Yc —682.84 -+ 3.8109 X. — .1939 Log X, where Yc =
Computed trips per Dwelling Unit; X. = Cars per 100 Dwell-
ing Units; X; = Dwelling Units per ten acres. District trip
rates were calculated by aggregating zonal trip estimates.






trip generation could not be readily modified.
Any modification would have had to work back
through population as the prime mover, and,
of course, this already had been done in the
population based forecast.

Evidence is easily presented that the land
use based forecast of 15.9 million person trips
is low. If the 1980 population in each zone
made trips at the same rates as their 1956 coun-
terparts, the total number of person trips would
be 16.9 million. But even this is low, because
evidence has already been presented in Volume
I that increased car ownership and lower den-
sities will result in higher trip making per capita.

For these reasons, the total estimate of
18,081,000 average weekday person trips was
taken as final. But these trips are computed
only from household estimates. To allocate
them to zones of origin and destination requires
using the land use data. Before getting to zone
detail, however, the total journeys must first be
distributed according to the land use categories.

Allocating Forecast Trips to Major Land Uses

It has been shown (Vol. 1, Figure 39) that as
households report more trips, the mixture of trip
purposes changes. As ever more trips are re-
ported, trips made for social-recreation, shop-
ping and personal business purposes increase
most rapidly. Table 11 shows the extent of this
shift expected from the changing volume of trips
per household in 1980.

TABLE 11
TRIP PURPOSE DISTRIBUTION OF PERSON TRIPS FOR
1956 AND ESTIMATED FOR 1980

Trip Purpose 1980

Home ..........cciniviinineeinnn 42.9
Work ....oiiiiii i 19.8
Shop ....... ..ot 5.7
School ............. . e 1.9
Social Recreation ................ 133
Eat Meal ..............covnnn 3.5
Personal Business ............... 10.3
Serve Passenger ................. 2.6
Total ...........c.ccvune 100.0

These expected shifts in the purpose of trips
will create changes in the distribution of trips to
the several types of land use. Figure 14 shows
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FIGURE 14—PERCENTAGE DISTRIBUTION OF WEEKDAY
PERSON TRIPS BY LAND USE RELATED TO TRIP MAKING
PER FAMILY

the proportional distribution of trips by land use
category as the number of trips reported by
households increase. This illustrates a tendency
for increased trip making to commercial land,
to sites with recreational advantage, and to pub-
lic buildings as trips per household increase.
This is consistent with the shifting patterns of
trip purposes observed in Table 11.

Using the evidence of Figure 14, and given
the expected trips for the average household in
each zone as computed on the basis of popula-
tion, trips to each of the major categories of
land use for 1980 were computed. Summing
these zonal estimates, the distribution of 1980
trips by land use of trip destination is provided.
The results are listed in Table 12.

This distribution of person trips by land use
type, as estimated from population, is much
closer to the 1956 distribution than the first esti-
mate, based only on the land use forecast. Fur-
thermore, the smaller differences are in the
direction one would expect, judging from the
expected changes in trip purpose.

A good check on these results was obtained
by using the evidence of the economic forecast.
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| FIGURE 15 k
~ ORIGINS OF PERSON TRIPS -
*FROM RESIDENTIAL LAND

About 56 per cent of all person trips begin on residential
land, and are, therefore, distributed with population.

FIGURE 17

ORIGINS OF PERSON TRIPS
'FROM PUBLIC OPEN SPACE

These trips are made from local parks, golf courses and race
tracks as well as forest preserves. This 3.1 per cent of
person trips is scattered throughout the region.

FIGURE 16

ORIGINS OF PERSON TRIPS
| FROM MANUFACTURING LAND

Manufacturing attracts 7.6 per cent of person trips. These
dots outline concentrations of manufacturing activity in the
Chicago area. See Map 10, Volume 1.

FIGURE 18

ORIGINS 'OF PERSON TRIPS
- FROM -COMMERCIAL LAND
® .

One quarter of person trips begin on commercial land,

mainly near where people live. The Loop and a few regional
centers stand out.







of wholesale commercial activities was antici-
pated in such locations as the Lake Calumet
port area and near O’Hare Field; and space was
provided in other suitable locations for addi-
tional, non-local commercial activities.

Based on this more precise land use identifica-
tion, it was possible to allocate trips to particu-
lar zones. Seventy per cent of all commercial
trips are local in nature, so seventy per cent of
the commercial trips by zone residents were al-
located to local commercial land in that zone.
(Note that while all local residents might not
shop in their own zone, but rather in neighbor-
ing zones, it was assumed that a like, reverse
movement would be expected, so that the num-
ber of trips to this land would be the same.)

Trip generation rates could be applied to all
new, non-local uses and thereby most of the
new, non-local trips were accounted for. For
example, thirty-three shopping centers had been
built, planned or discussed publicly since the
completion of the 1956 land use survey. These
varied from the 147 acre Old Orchard center to
one of but six acres. In addition, some twenty-
eight more centers were considered feasible,
based on 1980 population, and were located in

TABLE 13

suitable places. Both proposed and added subur-
ban shopping centers are displayed on Map 11,
page 30. Trip generation rates are quite high
for these places—generally approaching twenty-
two person trips per thousand square feet of
floor area or as high as three hundred person
trips per acre.

Using this additional information for com-

- mercial land, it was possible to allocate all

future commercial trips to zones. This alloca-
tion produced slightly higher trip generation
rates because of the increased rates of per
capita travel.

Public Building Trips

Trips to public buildings were estimated in
a fashion similar to that of commercial trips.
About eighty per cent of all trips to public
buildings are local. These trips were assigned to
the same zone as that of the residents producing
them. These included trips to schools, post
offices, churches, local government headquar-
ters, and the like.

Longer trips to public buildings were as-
signed to the major institutions which are

PERSON TRIP GENERATION RATES BY LAND USE TYPE AND DISTANCE RING:
1956 AND ESTIMATED FOR 1980
(In Person Trip Destinations Per Acre)

Public
Residential Manufacturing Transportation Commercial Public Buildings Open Space

Ring 1956 1980 1956 1980 1956 1980 1956 1980 1956 1980 1956 1980

° 2,151 3,692 273 2,126 1,976 98
................ 2,431 3,692 273 2,209 2,429 98

' 224 243 37 189 255 29
................ 252 243 42 218 342 30

2 127 80 16 122 123 26
................ 141 80 18 140 174 30

3 106 87 11 143 101 28
I o 17 84 13 163 120 32

4 67 51 13 212 78 14
................ 75 48 15 238 91 18

5 43 27 6 179 58 6
................ 45 27 8 193 69 10

p 31 16 3 133 47 3
................ 30 18 9 177 50 6

, 21 18 6 132 14 1
............... 2 7 4 193 28 4

49 49 12 181 53 4
Study Area ... 36 37 11 203 54 6
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Although trip densities will rise in built up regions, most
growth in trip making is expected in the suburbs. Over
18,000,000 person trips are forecast for 1980.
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This distribution of trips bears close resemblance to that
of population. This map shows the origins of 10,212,000
weekday person trips.

known to attract this kind of travel. Both exist-
ing and new colleges, medical centers and
armed forces installations were considered in
allocating these trips to zones. In some cases
existing land uses were assumed to attract more
trips than at present. This was particularly true
for colleges and universities even though new
sites, such as a campus for the University of
Illinois, were provided. Similar allowance was
made for increases at the medical center district,
and new hospital sites were allowed in growing
suburban areas. Continuing review of changes
in these institutional land uses can be made to
insure that any significant changes in trip gen-
eration will be taken into account.

REVIEW

The above steps completed the allocation of
all person trips for 1980 to zones, according to
land use. It is possible now to review the results.
One method of review is to compare the land
use trip generation rates of 1956 with those
computed for 1980. These future rates are com-
puted by dividing the number of person trips
destined to each land use group by the projected

acreage in each land use. Zones are grouped
within rings for convenience.

Table 13 shows that, generally, the computed
1980 rates are similar to those of 1956. Most
are slightly higher, and only a few are lower.
The greatest stability is in the residential and
manufacturing classes. Residential land shows
higher 1980 rates in Rings | through 4. This
must be so, because rising family income
requires that the same household, on the same
site, will make somewhat more trips in 1980
than at present. In the outer rings, residential
rates remain nearly the same, because increased
family trip making is offset by increased resi-
dential lot area per family. Manufacturing land
has future rates very close to those of 1956,
because the number of workers determines the
number of trips and worker densities were kept
near present densities.

The extent of changes in commercial, public
buildings, transportation and public open space
trip rates is reasonable. Obviously, land has
some elasticity to absorb trips, with intensity of
development being a major explanation. Com-
mercial land in the inner rings is a good example
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of another cause. Here the reorganization of the
means of distributing goods can change rates:
the supermarket is replacing the corner store,
and supermarkets draw automobile trips, where-
as corner stores attract walking trips which are
not counted. The projections of commercial
trips in the outer region show substantial gains,
but to rates which remain below those pres-
ently experienced in Ring 4. Transportation,
public buildings and public open space show
similar rate increases in outer rings, but remain
near or below the rates currently observed in
the completely developed inner suburbs.

These trip estimates were constructed within
strict accounting controls. The numbers of trips
projected for individual zones must add up to a
predetermined total. The number of trips in
each zone cannot exceed the limit set by the
land development capacity of that zone. In each
zone, also, there generally are mixtures of land
use which lessen the chance of having unusual
zonal trip generation rates. Such control totals
make it unlikely that any zone is variant or that
the sum of all estimates is affected by individual
zone estimates. Continuing review certainly will
serve to sharpen the trip making estimates as
time goes on, but it is believed that the processes
described insure a reasonably tight control on
the total and the detailed forecast.

Of special interest is the changed geographic
distribution of person trips resulting from the
distribution to zones. Map 14 is a generalized
illustration of trip origin densities for 1980. For
comparison, Map 15 shows the 1956 pattern.
While there have been slight increases in trip
density at the center, the greatest growth has
come in the outer suburban areas. The old,
marked ridges of suburban development with
higher rates of trip generation are preserved,
but the valleys of formerly vacant land have
been filled in with urban uses and as a result
generate up to 10,000 trips per square mile.

These changes in trip making may be com-
pared with the changes in population between
1956 and 1980 (Maps 9 and 10) and with the
changes in developed land (Maps 12 and 13).
There is a high level of correspondence, greater
in the case of the population map, which por-
trays the element of intensity of use. Growth
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and extension of trip making of this magnitude
can be expected when fifty-one per cent more
people and their associated activities are settled
in the urban region.

These projected internal person trips are not
the only trips affecting transportation systems
within the Study Area. Some persons living
within the Study Area will make journeys be-

- yond the cordon line, and some who live beyond

the line will travel inside the area. It is neces-
sary, therefore, to estimate the number of these
external trips and this is taken up next.

ESTIMATING EXTERNAL TRIPS

By 1980, the wave of suburban expansion
will be reaching and, in some places, extending
beyond the defined cordon line. This growth
will have a measurable effect on the new travel
patterns to be expected by 1980. As of 1956,
some 560,000 persons crossed the cordon line
each day in automobiles and nearly 34,000 on
commuting railroads. While these are less than
six per cent of the current daily journeys, they
are longer than the average internal trip and
thus have a greater effect in establishing travel
demands.

Presently, seventy per cent of the trips leaving
the Study Area have destinations within fifteen
miles of the cordon line. Selective growth in this
territory will have considerable effect on both
the volume and the origin-destination patterns
of travel across the line. Hence, estimates had
to be prepared of urban growth in both pres-
ently rural areas and around small cities near
the Study Area. For these reasons, external
zones of somewhat larger size were established
in the area extending about fifteen miles beyond
the cordon line and identified as Ring 8. This
area and its zones are shown in Map 16.

The first step in estimating future trip genera-
tion volumes for these zones was to estimate
their 1980 population. Estimates already had
been made of the population for the Standard
Metropolitan Area — five counties in Illinois
plus Lake County in Indiana. The projection for
the Study Area left a known remainder to be
distributed to the rest of the six-county region.
This outer population had to be divided further
between zones of Ring 8 and the remainder of






was established for a very large region extend-
ing forty to fifty miles from Chicago’s Loop. In
the next chapter these trip estimates will be
split between individual and mass transporta-
tion modes of travel. There remains to be
fashioned, however, one piece of the trip gen-
eration forecast—namely, the forecast of truck
trips.**

THE TRUCK TRIP FORECAST

In 1956 there were 854,000 truck trips made
daily within the Study Area. Measured in units
equivalent to automobiles, this converts to
1,476,000 automobile equivalent trips.
Weighted in this fashion, trucks accounted for
21.9 per cent of all weighted vehicle trips made
on the average weekday. By 1980 it is likely that
this proportion will decline somewhat, since
truck registrations are expected to grow more
slowly than those of automobiles. Nevertheless,
the volume of truck trips will remain a signifi-
cant proportion of all trips, and their future
numbers and locations must be estimated with
care.

As indicated in Chapter II, truck registra-
tions have been estimated to increase by sixty-
two per cent by the year 1980. If truck trips
grow as fast as truck registrations, then
2,391,000 weighted truck trips is the appro-
priate estimate for 1980.

*In addition to trucks, there is a very small group of vehicles
—taxis—which was estimated independently. Comprising less
than three per cent of vehicle trips, taxi trips are highly
localized in the Central Area, with some trips made to air-
ports and in the dense residential areas. These few trips were

held essentially constant in number and location in the fore-
cast of vehicle trips.

It is quite possible, however, to have a small
change in the number of daily trips per truck.
Economic studies showed increasing productiv-
ity in the trucking industry as in other parts of
the economy. This may well double the average
output per trucking worker by 1980. Most of
this productivity probably will be in manage-
ment and terminal operations (since it is hard
to get less than one driver per truck!), but some
undoubtedly will be in more efficient routings
and larger trucks.” Since the larger trucks
represent more automobile equivalents, this has
the effect of increasing the number of equiva-
lent trips per vehicle, per day. So the above
forecast must be regarded as a lower limit.

In searching for an alternate method for
estimating truck trips—and also for fixing the
location of these trips at zones—it was found
that truck trips were related closely to person
trips at each land use type. It has been demon-
strated that person trips are a measure of activi-
ties taking place at particular sites. So it is not
surprising to find that truck trips can be re-
lated to those activities through the medium of
person trips. As shown in Table 15, truck trips
are related to the number of person trips in each
land use category in a stable way. Residences,
public buildings and public open space require
fairly small amounts of goods (or truck borne
services) compared to people. Manufacturing
and commercial activities must have more truck
trips as goods are fabricated and sold. Trans-
portation and wholesale land wuses reach

¥One example of increased productivity is the ‘piggy-back’

movement of truck trailers on trains.

TABLE 15
1956 WEIGHTED TRUCK TRIPS PER 1,000 PERSON TRIPS
BY LAND USE AND RING

Trans- Commercial Public
Resi- Manufac- | porta- Public Open
Ring dential turing tion Retail Service | Wholesale Total Buildings | Space Total

0 ........ 27 106 112 115 68 168 87 26 215 83
1 ........ 51 282 902 535 267 1,119 506 121 473 287
2 .. 46 301 1,429 510 151 1,159 430 50 445 198
3 ... 52 241 799 496 96 1,364 380 62 233 153
4 ... 59 245 361 257 75 1,134 226 58 299 121
5 ... 60 210 530 185 80 1,094 220 53 261 121
6 ........ 63 221 321 149 57 1,165 197 50 209 108
7T ... 59 199 236 143 58 1,158 193 36 143 99
Study Area 57 245 575 266 92 1,072 254 58 255 139
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these are dependent upon rapid means of trans-
portation and communication. In the past cen-
tury, speed of travel has become progressively
faster and people have been making more
journeys. In 1916, the average person in the
Chicago Area reported only 1.3 vehicular trips
per day." Forty years later he made 2.0 trips
per day. In the future, the average person is
expected to make 2.3 trips daily. This will come
because greater productivity and higher levels
of income are anticipated for the Chicago area
and these, with technological improvements,
will give the average person a greater command
of energy for his personal use. This heightened
amount of personal movement is natural, and it
will come about provided facilities are available
and friction losses do not erode other gains.

In this chapter, it has been shown that per
capita trip making is expected to rise by seven-
teen per cent. This rise was calculated on the
basis of changes in residential density and an
estimated twenty-eight per cent increase in
family automobile ownership. Combined with
population growth, these factors are expected
to raise trip making in the Study Area from
10.2 to 18.1 million person trips per day. Gains
of this magnitude are already anticipated by the
substantially greater trip making of present
suburban residents.

With increased personal trip making, result-
ing from generally higher levels of wealth, pres-
ent land use trip generation rates are expected
to change. This change cannot be too great,
because trip making is, in effect, a user of space.
Cars must be parked or garaged. Even people
walking into stores must be accommodated by
more aisles, counters and sales persons — all

“PBstimated on basis of data in the ‘Report of the Chicago
Traction and Subway Commission,” 1916.
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requiring space. Thus, while existing land uses
undoubtedly can absorb some additional trips,
there are bound to be limits. As pressures from
additional trips reach a certain point, they
undoubtedly will be relieved by the acquisition
of additional lands.

Using the trips estimated from the base of
population, distribution was made to zones
within the Study Area on the basis of the land
uses projected there. In this distribution, atten-
tion was paid to projected residential location,
the distribution of trips by purpose, land use
and trip length, the location of manufacturing
employment, and other facts. Examination of
the rates of trip generation computed for 1980
showed that, generally, there were few signifi-
cant changes from existing rates, and that
changes were in directions which could be
explained readily. Thus, the land use forecast
furnished one of the important controls neces-
sary for sound allocation of future trips to zones
of origin and destination.

Emerging from all detailed forecasts is the
dominant fact of an expanding metropolis. This
is the most crucial problem to be faced in
planning the needed transportation improve-
ments. Growth and change of this magnitude
create stresses and strains and bring continuous
pressures to bear on parts of the transportation
network. Growth in travel demands is moving
outward progressively from the center. This is
obvious to the most casual observer. The mag-
nitude of this expansion of travel is not so obvi-
ous. Glacierlike, it will spread out with accumu-
lating weight over the next twenty years. The
essential task of advance planning is to scale
this future problem and give it dimensions.
Then the community can see the problem
clearly and come to grips with it.



Chapter V
ESTIMATING FUTURE MODE OF TRAVEL

In any large metropolitan area there are a
number of kinds of transportation available.
There may be automobiles, buses, subways, ele-
vated trains, railroads, taxis, helicopters and
even moving sidewalks. Generally, the larger
the city, the more types of facilities are found.
Each type of service is specialized and serves its
particular clientele, but each contributes to the
capacity of a system of metropolitan trans-
portation.

Most of today’s city travel, however, is made
by automobile and by public transportation —
buses, elevated-subway trains and suburban rail-
roads. The other types are, so far, carrying only
minute proportions of daily travel. Helicopters,
for example, perform a very specialized service.
There is always the possibility that more novel
types of aircraft or other radically new means
of transportation may begin to carry more peo-
ple. But timing and the investment in present
facilities inhibit rapid change. It is safe to as-
sume that by 1980 the bulk of travel will
continue to be made over the two major kinds
of rights-of-way now in use — roads and rails.

The physical planning task must be to pro-
pose the number, location and capacities of
both road and rail facilities. As a first step
toward this objective, the growing demand for
urban travel has been estimated — nearly
eighty per cent more person trips in 1980 than
in 1956. Now it is necessary to estimate how
this demand will fall on the different types of
transportation facilities. A sound appraisal,
based upon people’s requirements, is needed to
plan an appropriate mixture of transportation
services.

The future person trips projected are first of
all divided into those traveling by mass transit
and then those going in private cars. In esti-
mating this division, all mass transportation
trips — paying no heed for the moment to the
question of allotment among bus, elevated-sub-
way or suburban railroad routes — are divided
into two groups: those trips connected with the

Central Area, and the remainder, which are
called local. Automobile trips are then esti-
mated by allocating the remaining travelers at
each zone to driver or rider status. Vehicle trips
are forecast by adding in truck and external
vehicle trip estimates from Chapter IV.

The extent to which projected mass trans-
portation riders will use rail facilities — one of
the very objects of planning — is dealt with in
Chapter VI, because such usage estimates can
only be made by assuming something about the
facilities available. Only when these assump-
tions have been made can these travelers be
allocated to rail and bus.

Before proceeding, it must be questioned
whether such estimates are a sound basis for
planning. It is conceivable, for example, that
changes in public policy might substantially
alter the proportions of persons using mass
transportation. Also, since there are ranges
about any “best” estimate, it may be questioned
whether a range, or even a high estimate, would
not be preferable. These problems must be
thought through to establish a basis that will
best serve the purpose of planning new facilities.

FACTORS AFFECTING ESTIMATES OF
MASS TRANSPORTATION USAGE

There is a widely held belief that people will
shift from the use of the private automobile to
some form of public transportation if service is
improved. Holders of this view argue that the
actual usage of mass transportation facilities
depends upon increasing the frequency of serv-
ice, providing more comfortable seats or ex-
tending bus routes or rail lines. This view is
very attractive from a number of viewpoints.
To the public administrator, it promises some
relief from seemingly endless demands for ex-
pensive highway construction projects. To the
automobile driver — which is most of us — it
holds the possibility of getting the other fellow
off the street so that we can drive under less
congested conditions. These persuasive reasons
for accepting this view, plus the idea that it is
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cheaper to use mass transportation, have led
some to proceed on this assumption without
question. Implicit in this assumption is the
belief that either system can meet the market
demands and that they are competing for the
traveler. Yet evidence in Volume I has shown
that automobiles and mass transportation serve
separate and distinct segments of the travel
market. There is a valid question, therefore, as
to the extent to which improved mass transit
services would be able better to meet the market
requirements of travelers presently using auto-
mobiles.

Most people will agree that the proper target
for transportation planning is to provide for
swift, safe movement of people and goods. And
they will agree that this must be done within
limited money resources and with respect for
the requirements of the activities which use
urban land. There are different ranges of con-
ditions for which transportation facilities must
be planned, and they indicate that more than
one type of transportation service is needed.
Such different types of service must be planned
to supplement one another so that in total
they provide an integrated system. The different
types must be planned so that each serves its
appropriate market and service area. Special-
ized facilities are most suitable where conditions
of land use and personal travel needs are more
likely to be in harmony with the kind of service
each type of transportation can provide. In
short, services must be sensitive to the demands
of the market place.

This, then, is the central philosophy: the
appropriate location and probable use of each
mode of transportation is determined by certain
functional requirements. Among these require-
ments are land use, density of development and
such consumer characteristics as automobile
availability, ability to drive, plus the age, sex
and type of work of the traveler. Planning con-
trary to these requirements is to invite waste.

Consider first the requirements imposed by
land use and density. It has been shown in
Volume [ that at densities of less than 25,000
persons per net residential square mile (about
twelve families to the net acre), buses operate
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in very limited numbers." Suggesting that buses
should serve lower densities immediately im-
plies the chance of financial loss. Similarly,
an outer belt commuter railroad line connecting
such low density points as Wheaton, Downers
Grove and Park Forest would influence more
people to make trips between these places, but
hardly enough to warrant risking the invest-

“ment. A less extreme proposal, such as new

radial commuter service along the Sanitary
Canal to the Loop, undoubtedly would gain
some travelers. However, such a facility would
help to supply a fairly constant number of daily
travelers to the Loop, so that its gains might
be at the expense of other rail lines. In effect,
land use and density strongly condition the
level and character of travel demand, and
demand strongly influences the kind of service
which can be provided.”

People also have individual requirements
which, in the aggregate, affect demand for mass
transportation. For many users, transit suits
their needs exactly, but others, because of per-
sonal or family situations, represent more of a
“captive” portion of the transit market. Hus-
bands have to go to work but wives need the
car. Children must go to school and in many
places walking is not feasible. Many persons
have to make journeys but being unable to
drive, they are dependent on transit. Of course,
many households do not or can not own cars,
yet they still have to make trips. All these per-
sonal conditions do affect the transit market.

Figure 19 shows how families without cars
use mass transportation for most of their
journeys, while families with one or two cars
use mass transportation at low and nearly con-
stant rates regardless of location in the metro-
politan area. This fixed or constant frequency
of transit usage in car owning families seems
clearly related to the likelihood of having select
family members who are constrained to use
transit for particular reasons. These include
the members who, because of age or lack of

*Those which do operate at lower densities are more often
school buses, not available for general travel. For example, in
Rings 6 and 7 of the Study Area, forty per cent of bus passen-
gers are on school buses.

*See Vol. I, p. 69 fI.






fare, plus less personal convenience because of
waiting, begin to favor automobile usage for
very short journeys. Considering all factors,
under current conditions, it is quite likely that
the aggregate of all consumer reactions accu-
mulate to produce the present day proportions
of automobile and mass transportation usage.
Finally, it is reasoned that this resultant usage
from many individual choices is basically an
economic decision in which time and comfort
play their parts.

Whether it would be financially advantageous
for more travelers to use mass transportation
in the future will depend on significant changes.
Today, the average CTA rider pays 4.3 cents
per mile, but spends an average of thirty-eight
minutes in traveling from door to door. The
automobile traveler pays from 4.5 to 6.4 cents
per mile over a similar distance, but it takes
him only twenty-two minutes.” As people’s time,
comfort and convenience become more valuable
to them (by reason of increased productivity),
they will select the travel means which empha-
size these qualities. The problems of increasing
comfort, speed and convenience of transit serv-
ice, without substantially raising fares, is a
particularly difficult problem to the transit
operator. The extension of transit services into
less dense living and working developments will
likewise strain the earning power of the rest
of the transit system. There appears to be a
point where customer demand is evenly bal-
anced against the cost of providing more
services.

Whether the final balance sheet of com-
munity values would show a gain by having
urban areas built at high rather than at low
densities is really unknown. Urban studies are
almost a blank in this respect. One might ask
what returns can be accrued from having people

“In 1956, Chicago Transit Authority receipts from bus and
elevated-subway fares averaged about $380,000 per weekday.
For this, and on a typical weekday, an estimated 10,600,000
miles of person travel were reported on CTA facilities for an
average cost of about 3.6 cents per mile. In 1957, fares were
raised from twenty to twenty-five cents, and so mileage costs
would presently be about 4.3 cents per mile. Private automo-
bile costs range between seven and ten cents per mile. Since
average car loading is 1.56 persons per car, this means that
average costs per person lie between 4.5 and 6.4 cents per mile,
including fixed costs of car purchase. For speeds of travel, see
Tables 46 and 47 in the Appendix.
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living or working closer together. Generally,
low density living would appear to be preferred
by the bulk of families with children. It would
be regarded as safer and more pleasant than
crowded conditions. Many industrial wholesal-
ing and some commercial activities are more
efficient at low densities, but dense working
places are desirable where high accessibility to

" other people is needed. All these are specula-

tions, not facts, so it can only be said that there
is no clear proof of greater values to be obtained
by high density arrangement.

If measurable and demonstrable savings
could be achieved by guiding future urban de-
velopment toward high densities and greater
usage of mass transportation, current trends
would have to be reversed and this probably
would require a reversal of current practices
and policies in all or nearly all of the political
jurisdictions in the Chicago area. Zoning reg-
ulations, road and parking programs, health
and building codes, and assessment procedures
might have to be changed. In addition, changes
in lending policies, both by private institutions
and government, would be required and private
builders would have to be subject to additional
controls. If such policies should run counter to
the preference of people, it would be hard to
expect elected officials to persist in them. Cur-
rent popular demand, as expressed in thousands
of daily decisions, has been predominantly to-
wards low density use of the land. The mo-
mentum of these many individual decisions is
very great and would make a major directional
shift hard to accomplish.

It must be concluded that substantial in-
creases in density, with attendant increases in
potential mass transportation usage, are not a
reasonable expectation until people know for
certain that the establishment of high density
development would be advantageous to their
individual and collective interests. Present
knowledge of urban affairs does not permit
clearcut conclusions to be reached on the ad-
vantages of higher density, mass transportation
cities. A more reasonable position is that people,
acting in their own interests in a relatively free
society, are gradually evolving their desired



environment and, lacking further evidence, this
must be presumed to be efficient and satisfying.
This, of course, was the premise underlying the
land use forecast.

Quantitative Estimating Policy

If conditions of land use and personal re-
quirements dictate demand for mass transpor-
tation, and if these conditions cannot be
changed radically, what is the outlook for future
transit demand likely to be? The population
of the Study Area, it is estimated, will increase
by half, and the Central Area is expected to
attract even more travelers in 1980 than at
present. These new people and the growth in
the Central Area are factors tending to increase
potential transit riding. In opposition are the
trends towards low density, high car ownership
living patterns.

Given the future land use, population growth
and shifting car ownership patterns, it is possi-
ble to fit all three elements together in a meas-
ured way to estimate future transit riders. But
any estimate is based on a number of unknowns
and upon certain assumptions. Many estimators
provide a range of values rather than a single,
most probable one. Heretofore, the attempt has
been made to select the single, most probable
answer rather than to provide a range of pos-
sible answers. In anticipating future transit
riders, however, this approach was changed to
establish a somewhat higher estimate than the
most probable. The reason is simple. The sit-
uation may be likened to making estimates for
a water system where costs associated with not
having enough water are significantly greater
than costs for having a little extra.

Clearly, the transit systems are a very im-
portant factor in the daily movement of people.
They are crucial suppliers of people to the high-
ly developed business center of Chicago. These
services are required for a substantial segment
of the population — they are, in fact, a public
utility. Therefore, it would seem preferable to
be on the high or safe side in making estimates
rather than to be sorry for having been too con-
servative. When trip estimates were computed
from land use, density and car ownership data,

these estimates were checked against extensions
of trends and a reasonable but high figure was
established. The estimates thereby represent
potentially attainable levels of transit usage,
given the projected population and land de-
velopment patterns.

Suppose that these estimates turn out to be
high — i.e., that mass transportation will have
less riders than forecast. Will any harm come
to a plan prepared on such an estimate?

If future transit riders are overestimated or
even underestimated with respect to proposed
future bus lines, this should not affect the plan-
ning scale. If the number of bus riders is over-
estimated, buses probably will leave the streets
and be replaced by private automobiles. Using
current patterns of bus travel and assuming
an overestimate by as much as one-fifth, it could
mean that road usage would be increased by
one million passenger car miles daily. However,
some buses would leave the streets and, since
buses are larger, slower and less maneuverable
than automobiles, the equivalent of 230,000
vehicle miles of travel would be taken off the
streets. The net increase in street usage
(770,000 vehicle miles) would amount to
about one per cent of the total estimated 1980
vehicular travel. Any error resulting from over-
estimating (and, by the same token, underesti-
mating) bus usage is unlikely, therefore, to
have a sufficient impact on highway require-
ments to cause plan changes. Seen from the
effect on planning of bus service, adjustments
are constantly being made to market variations
by changes of routing and scheduling of service,
and this will continue to be accomplished as
necessary and will certainly take advantage of
street and highway improvements.

In the case of rail rapid transit users, esti-
mates are more crucial in their effect on plans,
but these estimates are made within fairly tight
limitations. Of current rail and rapid transit
trips, eighty-one per cent are connected with the
Central Area, and the number of trips generated
by this area has held steady over the past
twenty-five years. The record of riders on ele-
vated-subway trains and on suburban railroads
also has been steady. With such a stable
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history, there is much less likelihood that future
estimates will be wide of the mark.

In sum, the policy to be used in estimating
trips by mode is that mass transportation trips
are relatively firmly fixed by household and car
ownership characteristics, and by the pattern
of land development. Short of governmental
regulation (as in World War II) or radical
technological change, the view held is that the
mass transit demand is determined heavily by
conditions which would be extremely difficult
to alter. However, because of the importance of
this service to a very substantial segment of the
population, estimates of transit riding were,
wherever possible, stretched towards the highest
realistically attainable number.

CENTRAL AND LOCAL MASS
TRANSPORTATION

For the purpose of estimating future mass
transportation trips, it has been found most
useful to divide all of these trips into two
groups — central and local. Central trips are
defined as those mass transportation trips which
have one end, but not both, within the Central
Area.' All of the remaining mass transportation
trips are considered local.

This division of trips has a functional basis
which justifies its employment in the mechanics

‘Chicago’s Central Area, as defined by the Chicago Depart-
ment of Planning, is bounded by North Avenue and 26th Street
to the north and south and by Lake Michigan and Ashland
Avenue to the east and west (see Figure 9, page 24).
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TABLE 17
CHARACTERISTICS OF CENTRAL AND LOCAL
MASS TRANSPORTATION TRIPS

Loop
. District District Central
Characteristic 01 11 Districts Local
Mode of Travel
Bus ........... 31% 58% 43% 89%
Elevated-Subway 45 28 35 8
Suburban R.R. . 24 14 22 3
Total ..... 100% 100% 100% 100%
Mean Airline Trip
Length (In Miles)
Bus ........... 59 4.8 5.3 3.1
Elevated-Subway | 7.3 6.9 7.2 7.0
Suburban R.R. .| 14.0 14.1 14.0 10.5
Al Mass Trans-
portation Trips.. | 9.1 7.2 8.3 3.6
Travel During
Morning Peak,
7:00 A.M. to 9:00
A.M. Percentage by
Mode
Transit ........ 87% 58% T2% 26%
Automobile . ... 13 42 . 28 74
Total ..... 100% 100% 100% 100%
Percentage of 24
Hour Total Arriv-
ing 7:00 AM. to
9:00 AM. ...... 20% 17.8% 18.6% 13.8%
Percentage Between
Home and Work..| 66% 72% 68% 44%
Percentage of all
Transit Users Hav-
ing Driver’s
Licenses ......... 49% 39% 45% 25%




of estimation. The central trips bring persons
over longer distances from residential places to
the Central Area, which is the most concen-
trated and most specialized work place in the
Study Area (See Figure 20). Local mass
transportation trips, on the other hand, have
the function of carrying persons shorter dis-
tances between fairly dispersed locations, prin-
cipally within the higher density, inner rings
of the Study Area.

Central and local mass transportation trips
are made by riders with substantially different
characteristics. Passengers to the Central Area
are predominantly in the work age groups,
are more frequently going between home and
work, and are more likely to be licensed drivers.
Local mass transportation passengers more fre-
quently include the young and the old, are
going from home to work less frequently and
are less likely to have driver’s licenses (see
Table 17).

Associated with these functional differences
are differences in trip characteristics. Central

FIGURE 21

mass transportation trips are much longer,
averaging 8.3 miles in length, while local trips
are only 3.6 miles on the average. More than
half of all central mass transportation trips
(fifty-seven per cent) are made by rail transit,
whereas most local mass transportation trips
(eighty-nine per cent) are made by bus. Also,
the central trips are more heavily concentrated
in the morning and evening rush hours.

Demonstration of these facts exists in the
desire line displays of central and local trips,
shown respectively in Figures 21 and 22. There
is no mistaking the concentration of central
trips. By contrast, the local trips are dispersed
in direction, but are predominantly in the high
density, inner rings of the Study Area—espe-
cially within Chicago. The central trips appear
to ride over the pattern of local trips, and this,
in fact, is the case, because these trips move
to a large extent on rights-of-way which are
over or under the surface mass transportation
facilities.

FIGURE 22

MASS TRANSPORTATION TRIPS
TO THE CENTRAL AREA

NON-CENTRAL MASS
TRANSPORTATION TRIPS

Over 1,035,000 mass transportation irips focus on the
Central Area. More than half are made on suburban rail-. portation trips are made by bus. These trips are spread
road and elevated-subway trains. evenly, mostly within densely settled Chicago.

THE LESS DENSE PORTIONS OF SUBURBAN MASS TRANSIT TRIPS DO NOT REPRODUCE; FOR THEIR LOCATION SEE FIGURES 32 AND 33.

Eighty-nine per cent of 1,417,000 non-central mass frans-
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Central trips are those which, in the future,
will be most likely to use rail facilities, whereas
local trips will be more amenable to surface
transit. Since a prime concern of planning will
be to establish estimated requirements for grade
separated, high speed transit services, the di-
vision of the transit forecast into these two
groups has both reason and utility. The central
transit user estimates are reviewed first.

ESTIMATING 1980 CENTRAL MASS
TRANSPORTATION TRIPS

About forty-three per cent of all trips made
by mass transportation in 1956 were con-
nected with the Central Area, or approximately
1,035,000 daily person trips. Half of these
trips—517,000—were inbound and the other
half outbound. Not included in these figures
are 126,000 mass transportation trips which
had both origin and destination in the Central
Area and which were, for this reason, con-
sidered to be local in character.

The problem at hand is to estimate how
many centrally oriented mass transportation
trips there will be in 1980. To solve this prob-
lem, attention must be focussed on that spot
whose requirements, in large measure, deter-
mine the answer—namely, the Central Area
itself. The needs of the Central Area for resi-
dents, workers and shoppers are fixed largely
by the floor area of establishments; more peo-
ple will not come there than can be accommo-
dated at the prevailing standard of floor area
utilization. The buildings have a capacity and
this is a major determinant of the expected
daily intake of travelers. Given. total travelers,
those expected to arrive by transit must be
determined. In this fashion, estimates of future
Central Area mass transportation trips are
constructed.

Future Mass Transportation Trips
1o the Central Area

The number of person trips with destinations
in the Central Area and the proportions arriv-
ing there by mass transportation are both heav-
ily influenced by the future development of
this core area. Reference has been made in
Chapter III to the Central Area Plan, prepared
by the City of Chicago Department of Plan-
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ning. This plan is an official statement of the
intensity, kind and location of development
expected for the Central Area. As such, it pro-
vides an excellent basis for estimating future
trip making to this 15.6 square mile area.

The Central Area plan indicates that the
predominant new building activity is expected
in the places lying close to, rather than with-
in, the Loop (See Figure 9, page 24). The
Exposition Center, the University of Illinois
campus, a transportation center, and a sub-
stantial amount of new residential construction
ring the Loop. Most of the gain in floor area
expected (about five per cent) is in residential
fioor space, although gains in office space are
expected as these uses displace older ware-
housing and other commercial activities. Gen-
erally, the plan emphasizes high rise residential
structures on ample sites, with parking, and it
seems reasonable that the areas selected for
growth are those areas now without buildings,
or with older structures.

The expected increase in floor space would
indicate a proportionate gain in trip making,
but other factors may change the present rate
of trips per unit of floor space. Rising personal
income will tend to increase the rates of per
capita trip making, and this should bring about
some increase in the number of trips made to
each unit of floor space. But rising income also
may increase floor space usage per capita.
Wealthier families will have larger quarters
and office workers require more accounting
machines, air conditioning and other space
users. Shifts in the kinds of activities housed in
the area also may change the average number
of trips per unit of floor area. In the past there
probably has been an increase in office floor
area, with compensating declines in manufac-
turing and wholesaling space. There is evidence
that the number of shoppers coming to the
Loop has been declining, so that the type of
activities housed has been changing. All of
these factors—shifts in per capita space usage,
trip frequency and changes in the make-up of
Central Area activities could operate to change
rates of trip generation, yet the combined effect
is hard to predict.






between 1930 and 1956. It is likely that the
greatest increase has come in offices, whereas
retail, amusement and similar activities have de-
clined. It is apparent, therefore—perhaps be-
cause of work specialization—that the effective
rate of floor area trip generation in the Loop
has been declining.

Within these over-all trends it is clear that
the number of persons coming to the Central
Business District by mass transportation also
has been declining. Surface transit has shown
the greatest loss in patronage. The suburban
railroads and elevated-subway lines, however,
have registered gains, almost certainly at the
expense of buses. These gains reflect increased
emphasis on work and increasingly longer
journeys. More people seem to be coming and
going by automobile, but, contrary to popular
impressions, the number who remain for long
periods of time has not gained substantially.’
The share of persons accumulated in the Loop
and who come by automobile, has increased
only very slowly since 1930—from eight to
twelve per cent of the total and this while the
total was dropping.

This evidence tempers the prior expecta-
tion that the increased floor area represented
in the Central Area Plan would increase daily
journeys. Any trip making forecast must fall
within fairly tight limits since neither the plan
nor the trend data suggest substantial changes.
In fact, the plan could not be expected to indi-
cate a substantial increase, because the mass
of floor area already on the site is so great—
actually totalling 362 million square feet and
containing almost thirty per cent of all non-
residential floor space in the Study Area.

What, then, is the best estimate to make
with respect to the number of trips coming
to the Central Area? Following the floor area
gains indicated by the plan for this area sug-
gests gains in the order of five per cent.
Following the trends of the last twenty years
suggests further decline. But these are not
wholly irreconcilable.

The Central Area may be considered as
two parts—the Loop, and the remaining area.

“This is evidenced by increasing volumes on the Outer Drive
which is the by-pass route for north-south traffic.
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In the Loop, because of its extremely inten-
sive use, changes in floor area cannot be great
and, in fact, the Central Area plan does not
anticipate much change in the quantity of
nonresidential floor area. The plan does pro-
pose, however, some 10,000 apartments on
railroad air rights east of Michigan Avenue.
These proposed apartment hotels add five per
cent to the total floor space in the Loop.
Considering trends, an increase in floor
space of this kind would suggest something
approaching stability in the daily intake of
persons. Besides, it is probable that the effect
of additional residential space would be likely
to increase automobile and taxi usage more
significantly than it would transit. These places
are within walking distance of the Loop, and
if these residents go elsewhere in the city,
they would be more likely to travel by pas-
senger car. The daily person trips to and from
the Loop might increase slightly as a conse-
quence of this increased floor area, but the
effect on transit usage would probably not be
expected to change current trends. Weighing
all of these factors and recognizing that transit
services must continue in a healthy fashion to
supply the buildings of the Central Area, it has
been assumed that there would be no further
reductions in the persons arriving by transit

and that there would be slight increases in
person trips to the Loop.

Turning to the areas adjacent to the Loop,
proposed changes in floor area have a more
significant effect on projected trip generation.
The floor area changes emphasize a shift to-
ward more residential usage, particularly for
families of higher average income. This tends
to increase journeys, but likewise to increase
dependence on passenger cars for trips away
from the Loop and on walking or the use of
buses for trips to the Loop.

The nonresidential changes are in the direc-
tion of converting more extensive manufac-
turing and warehousing areas toward more
person-serving uses. The University of Illinois,
the Transportation Center and the Exposition
Center are examples. These, plus increased
floor space for offices, represent a gain of five



per cent in floor space in Ring 1. In this ad-
jacent area the conversion of commercial land
and the expanded residential areas—particu-
larly assuming higher income households —
should tend slightly to increase over-all rates
of trip generation. An estimated thirteen per
cent increase in person trips was projected for
this part of the Central Area.

While there is an increase of thirteen per
cent in daily person trips projected for this
part of the Central Area, these travelers are
not so highly oriented to transit as those going
to the Loop. Subways are not so conveniently
placed nor are suburban rail stations con-
venient to this part of the Central Area. More-
over, land development is not so dense. This
means that increased travel by passenger car
is much more likely here than in the Loop. As
can be seen by comparing present modes of
travel to these two parts of the center (Table
22 in the Appendix of Volume I) the adjacent
area (District 11) is much more heavily served
by cars and buses than by rail facilities. Park-
ing provisions are easier and more likely to
be made in this part of the region. Weighing
these factors, the planning assumption made
was that the number of transit trips to this
part of the Central Area would not decline,
but would remain at the 1956 level. Some
growth was expected here in passenger car
trips.

This planning figure for transit journeys in
1980 assumes a healthy, regenerated frame for
the Loop and a continuing and vital assembly
of activities within the Loop. The projections
are illustrated in Figure 24 and reflect an
optimistic yet attainable goal for transit serv-
ice. It is obviously a present goal of city
authorities and of community leaders to con-
serve the great capital investment in Central
Area buildings. These currently are estimated
to be worth over five billion dollars.® It also
assumes substantial efforts to maintain and
further improve the rail facilities whose cur-
rent replacement cost might be one-half billion
dollars. To supply the people needed to sup-

‘Floor area multiplied by $15.00 per square foot for esti-
mated value.

port the Central Area investment, transit facili-
ties are vital. During the present peak hours
of travel, eighty-seven of one hundred Loop
travelers come by transit, and three-quarters
of these on rail facilities. The forecasts, while
somewhat optimistic in the light of past trends,
do represent a reasonable planning target. The
projected central transit trips—1,035,000—
will be attainable, but only with substantial
effort to reverse the past trends.
Predicting the Origins of Mass Transportation
Trips to the Central Area

The object of this chapter is to fix the number
of person trips at each zone in the area,
according to the mode of travel. Given the
total Central Area transit trips, these must be
fixed according to their noncentral origin or
destination zone as a step in achieving final
zonal estimates. Establishing the sources of
travel to the center is of significance to the
operators of transit service. If more riders go
to the Loop from areas nearby, then more bus
usage is indicated. If these travelers come from
greater distances, elevated-subway trains and
suburban railroads will receive more patron-
age. This has bearing on the frequency of
service, on the extension of elevated lines and
subways, and on parking and loading problems
at suburban stations.

The distribution of the origins of central
mass transportation trips is determined partly
by the sheer magnitude of the central concentra-
tion of nonresidential floor space. Thirty per
cent of the working population of the Study
Area is employed there—fourteen per cent in
the Loop and the remainder in the surround-
ing Ring 1. Containing by far the largest single
concentration of jobs, the Central Area is
bound to attract workers from almost every
zone in the region and the Central Area
worker is a prime transit customer.

The specialized character of the activities
in the Central Area is also a major determinant
of the travelers who are attracted. Here are
department stores, women’s specialty shops,
headquarters of corporations, lawyers’ offices,
ticket agents, wholesale houses, theaters and
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FIGURE 25 B ~ FIGURE 26

HOME ORIGINS OF PERSON . . HOME ORIGINS OF WORK TRIPS
TRIPS TO WORK ’ ; R TO THE CENTRAL AREA

The residential origins of all work trips approximate the distribution of population. Home origins of work trips to the Central
Area are distributed nearly evenly with population. The availability of suburban railroads and elevated-subway trains is a
powerful factor in permitting the daily assembly of 551,000 workers within this concentrated, highly specialized area.

FIGURE 27 R e oo FIGURE 28

.\ | | ; V
"\" ORIGINS OF ALL WORK TRIPS S / , ORIGINS OF ALL WORK TRIPS
: TO DISTRICT 42 e . = “TO DISTRICT 46

The sources of trips to work in Districts 42 and 46 are highly localized. There are many trips originating within each district and
progressively fewer as distance between home-and work increases. These are less specialized work centers, There is a tendency
to minimize journey length and fewer, more dispersed jobs keep the home to work journey on a more individualized basis.










Dots indicate places where persons start walking when
making trips by suburban railroad or elevated-subway train.
These, naturally, are grouped close to stations.

In the future, more people will drive or
ride to rail stations. There will be fewer walkers
because the population will be more widely
spread and because new stations and new rail
facilities cannot multiply fast enough to main-
tain today’s close average relationship between
homes and stations. While, in the future, rail-
roads will draw commuters over greater dis-
tances to their stations, nearby residents should
continue to furnish proportionately more travel-
ers than those farther away.

TABLE 18

CENTRAL MASS TRANSPORTATION TRIP ORIGINS, BY
RING, 1956 AND ESTIMATED FOR 1980

Trips to the Central Area

Ring 1980
Oand1........ 517,000
2 ... 92,000
3 104,000
4 ....... 118,000
5 ... 50,000
6 ........ 51,000
T ... 78,000
8+ ... 25,000
Total ... 1,035,000

Outside Study Area

These dots indicate the trip origins of persons who use
automobiles or buses to reach rail stations. About 55 per

cent walk from home to rail facilities.

The final estimates are summarized in Table
18. This tells a clear story: more trips to the
Central Area will be coming from more dis-
tant points and fewer from nearby. At a
distance of ten to twelve miles, which is to say,
such places as Evanston, Oak Park and the
South Shore, there will be little change in
numbers of persons using mass transportation
to the Central Area, whereas there will be sub-
stantial growth from the regions beyond these
places. The bulk of this growth will lie in the
zones adjacent to the suburban rail facilities,
since it is presumed that these will continue
to supply the most rapid service to the center.

Central Mass Transportation Trips: Conclusion

In the foregoing sections the reasoning has
been described which led to estimates of the
numbers of mass transportation trips going
to the Central Area in 1980. An official plan
indicating a moderate increase in total floor
area set the main scale. This gain in buildings,
together with the forecast rates of car owner-
ship and pattern of residential development,
was used in establishing the estimate that
transit riders would remain as numerous in
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1980 as they were in 1956. This is a reason-
able basis for developing plans. Changes of
some magnitude were expected in the origins
of these trips. Travelers would come from
greater distances and probably be more prone
to use elevated-subway and suburban rail lines
than the bus—a conclusion which is borne
out by trend data.

This conclusion has important implications
for public action in the Central Area. Rail
service and high density core are linked like
Siamese twins: one cannot exist without the
other. If large numbers of people are to be
delivered to this single, most specialized center
in the same quantity, and with similar peak
times of demand in the future, special atten-
tion must be given to the maintenance of the
advantages of rail service.

At the residential end of each trip, low
densities will force more and more people to

drive or ride to a rail terminal. This will create

an additional hurdle to the convenience of
using rail facilities in lieu of one’s car. Two
things can be done to maintain the relative
convenience of rail service to the traveler.
At the suburban stations on railroads and the
outer stations on elevated or subway lines,
good transit feeder service, adequate parking
and easy drive-in facilities will significantly
reduce frictions at the suburban end of rail
lines. Perhaps even more important, however,
will be the improvement of travel from down-
town station to the final central destination.
Such things as moving sidewalks or continuous
service systems have been talked about but
these seem quite expensive. Yet, even grade
separated and covered pedestrian walkways
would be an improvement.

If rail advantages are not maintained, it
is possible to conceive of a thinning of central
densities as buildings give way to parking lots
and peak hour congestion helps to induce a
relocation of offices to less congested locations.

Observation of trends and current practice
suggest that the actions expected to lead to-
wards lesser central densities are in force. New
buildings have parking garages built as integral
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parts of the structure. Existing and committed
express highways will, by their effect on in-
creased capacity and ease of access, increase
the demand for central parking. Likewise, such
expressways will increase, somewhat, the com-
petitive value of non-central sites, because they
lessen access advantages of the center.

The maintaining of a dense central area
and, by the same token, the proposed number
of future transit riders requires substantial
effort to modify current trends. This will re-
quire a two-part program. One part is improv-
ing the convenience of transit for door-to-desk
travel and the other is establishing a policy
which will control the use of private cars to
and within the Loop or core area. This public
action is assumed in establishing the target
figure of 1,035,000 daily person trips to and
from the Central Area via mass transit facilities.

ESTIMATING LOCAL MASS
TRANSPORTATION TRIPS

Historical data on usage of surface mass
transportation—including buses and the now
extinct streetcars—can be interpreted as trends
in local mass transportation trips. One reason
is that local mass transportation trips are made
up almost entirely (eighty-nine per cent) of
bus trips. This is virtually mandatory because
the dispersed pattern of origins and destina-
tions of local journeys make these difficult or
impossible to service by rail facilities. Only
three and eight per cent, respectively, are made
by suburban railroad and elevated-subway
train. Moreover, of all bus trips, seventy-four
per cent are local and this proportion has been
virtually constant over time. The Chicago
Transit Authority carries about ninety-five per
cent of all bus passengers in the Study Area,
so its records may be considered as indicative
of the trend in numbers of local transit trips.

The number of persons using the mass trans-
portation facilities of the CTA and predecessor
companies has been declining for many years.
From 3.15 million revenue passengers each
weekday in 1930," records show a drop of

“This figure refers to prior companies absorbed in 1947 by
the Chicago Transit Authority. This and subsequent daily
figures are based on a mean of 316 weekday equivalents
per year.



PASSENGERS IN MILLIONS

w

N

—_

mass transportation passengers to 1.75 million
daily in 1959. This is a decline which has
occurred in a period when urban population
in the area has been increasing.

The loss has been mainly in riders on sur-
face mass transportation, as shown in Figure
34. Excluding the war years, when bus usage
rose greatly due to gasoline rationing, the de-
cline in patronage of buses and streetcars from
1930-1959 has averaged nearly two per cent
per year.” The number of subway and elevated
train passengers, however, has shown greater
stability.

TOTAL PASSENGERS

BUS STREETCAR

ELEVATED SUBWAY

1940 1950 1960 1970

YEAR

FIGURE 34 —AVERAGE WEEKDAY REVENUE PASSENGERS
OF THE CHICAGO TRANSIT AUTHORITY, BY MODE, FOR
SELECTED YEARS 1930-1959 AND ESTIMATED TO 1980

See Table 48 in Appendix

If projections were based only on extension
of trends, the present number of local transit
trips might be halved or cut even more by
1980. But trend extension of such fluctuating
data is neither a reliable nor a particularly
helpful way of making forecasts. It is better to
understand the reasons behind the decline in
order to infer what may occur in the future.

There are a number of underlying reasons
which explain declining bus usage. First, buses
provide a slower journey for most travelers
than all other forms of vehicular travel and,
over the long term, this disadvantage is prob-

"By comparison, car registrations have been increasing in the
city of Chicago at an average annual rate of about five per
cent since the war.

ably causing losses to the private car. Second,
fare increases tend to magnify the advantage of
the private automobile for short trips.” Third,
with urban growth at low densities, destina-
tions are becoming more scattered, whereas
mass transportation (as the term “mass” im-
plies) is designed to serve large and concen-
trated groups of people. A thinning of trade
areas makes it difficult to provide frequent
service for fewer riders. This causes headways
to be increased, thus increasing the waiting
time of riders and making transit service less
convenient. Finally, automobile ownership is
increasing with rising real incomes and more
widely spread ownership is gradually eroding
the local transit market. All of these reasons
sum to one conclusion—that the private auto-
mobile has been gaining in advantage in serv-
ing the market for short, local trips.

Increases in automobile ownership will have
more effect on bus use than on the use of
elevated-subway trains or suburban railroads.
People who use these latter two modes of
travel will more often come from car owning
households, but this will less often be true of
bus riders. Sixty-six per cent of railroad and
forty-eight per cent of elevated-subway pas-
sengers currently report knowing how to drive,
whereas only twenty-seven per cent of bus
riders can drive. Also, half of the bus riders
come from households with no car, whereas
for railroad users the figure is twenty per
cent and for elevated-subway riders forty-
three per cent. Use of rail facilities thus de-
pends on considerations other than the rider’s
ability to use a car. But an increasing number
of cars and drivers are expected to have a more
marked effect on the use of buses for local trips.

The fact of increasing automobile owner-
ship appears to be the most important factor
correlated with the declining use of buses."

‘For longer trips, the cost of the mass transportation journey
is more competitive with that of automobile travel. And, by
the same tohen, it costs the mass transportation company more
to haul passengers for longer distances. The short trips are
highly profitable, even though they do tend to slow down
service somewhat.

Study was made of other variables related to bus usage.
Residential density over long periods of time has remained
nearly constant, while bus use has changed marhedly. The sam
holds true for distance from the Loop. Level of service appear
to be a result, not a cause, of changing demand for mas
transportation. Income data were not available.
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gested, improvements will likewise be needed
here. This fixing of origin location of vehicle
trips brings the forecasting chain one step
closer to fixing the expected 1980 travel de-
mands of the region.

CONCLUSION

This chapter has dealt with the difficult
problem of the future usage of mass transporta-
tion. Seen from the standpoint of the traveler,
both private automobile and public transit
have advantages. He may be expected to use
whichever means best suits his requirements.
This is of significance for planning, because,
in a democratic society, people must be allowed
a freedom of choice.

Travel to the dense and specialized Central
Area is principally on public transit because
this is the most convenient way for the bulk of
the travelers. Travel between most non-central
locations is mostly by personal car. Those who
do use mass transportation for non-central
trips appear to use this mode of travel more by
constraint than by choice. These travelers go
mainly by bus and, for the most part, they
either have no car available to them or they
themselves cannot drive.

What will the future be like? It is clear
that there must be a dense Central Area and
that it is Chicago’s policy to promote this. To
continue to have such a center, it must be
fed by rail transit services. Rail facilities alone
have the capacity to deliver peak hour travelers
in the quantity required in a dense center. In
view of these considerations, the working esti-
mate for future central mass transportation
journeys has been held constant. This, in the
light of past trends, may be slightly optimistic,
but it represents a reasonable planning ob-
jective.

Non-central mass transportation travel, how-
ever, will be affected by rising incomes and
more widespread car ownership. Therefore,
while trips will grow with population, it seems
inevitable that the average traveler will make
less frequent use of local mass transportation
services. Unless mass transportation can be
tailored towards individual requirements, it

must continue to serve a “captive” market. This
market will be spread out more thinly than at
present, which will complicate the problems of
service. Faced with this view of the future popu-
lation’s requirments, the wisest planning policy
is to estimate local bus usage, as determined
by current behavior, with respect to car owner-
ship. This gives about the same number of
potential riders as at present.

This approach—setting planning figures on
the basis of people’s choices—is questioned by
many writers. They argue that the suburban
dweller should be prevented from stretching out
into quarter acre lots because a high density,
compact city would be much more efficient.
This, they argue, would encourage greater mass
transportation usage. Such an approach would
require substantial governmental action to con-
trol building practices. Controlling building and
subdivision practices towards this end does not
seem a reasonable future expectation. A strong
reason is that there is no evidence that high
density living is more efficient or that it is pre-
ferred by most families.

The approach used in constructing these esti-
mates is that people will continue to behave in
the future much as their past behavior would
indicate. The general rule has been to scale
estimates to the most probable results deriving
from the needs and demonstrated behavior pat-
terns of people. This approach was modified
somewhat, in making estimates of future transit
riders, to be certain that the future task of
transit service would not be underestimated.

Given the transit user estimates, the total
projected person trips to be carried in pas-
senger cars was established. From these esti-
mates it is possible to develop future travel
requirements for rail or rapid transit facilities
on the one hand and for highways and express-
ways on the other. These will be the deter-
minants of needed improvements in both types
of facilities. By converting these journeys into
measurable trips between particular zones, it
will be possible to plan for those changes both
in highway and in rail networks best suited to
serve the changing travel demands.
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Chapter VI
FUTURE TRAVEL DEMAND

In the preceding chapters the growing Chi-
cago region has been advanced to 1980—first,
in terms of expanding population and produc-
tivity—then, as a pattern of land development.
The land development pattern was shown to
fix the density of person and vehicular trip
terminals. These trips were further distinguished
according to the most likely mode of travel.
These successive and related estimates are the
building blocks for the principal objective of
this volume—describing 1980 travel demand.

Travel demand arises from people and from
the arrangement of land uses. Numbers of trips
constitute a rough index of demand, but the
true measure is in journey miles, not journeys.
The longer the average trip, the greater the
usage of facilities. One seat on a bus may be
used several times in the course of an hour,
or may be occupied by a single rider. Likewise,
longer average vehicle trips will create greater
demands for highway capacity.

It is the objective of this chapter to scale fu-
ture travel demand in vehicle miles for high-
ways and in passenger miles for transit facilities.
This will be done first in regional totals, then
the estimation of the smaller components or
interzonal trips will be described and, finally,
the results will be reviewed. This final stage
of forecasting will provide the framework for
proposing, testing and evaluating plans for ma-
jor highway and transit improvements — the
subject of Volume III.

ESTIMATING TOTAL TRAVEL DEMAND
In many urban area transportation studies,

formulas have been devised to describe exist-
ing origin-destination patterns. These formulas
then have been applied to future conditions,
assuming that measured relationships will re-
main constant. However, when they are applied
to an enlarged and changed distribution of trip
origins, these formulas can produce unreason-
able increases in the total miles of travel and
can, therefore, raise serious questions as to
the projection technique. This can come about
because a systematic, but very small error in
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each calculation can be magnified greatly when
accumulated for a whole region. For this reason,
over-all estimates of travel mileage should be
prepared independently of the operation of any
predictive equation. The cumulative mileage
then produced from any predictive formula
must be shown to check closely with these
control figures.

If there were no change in the length of the
average trip by 1980, increasing vehicle mile-
age would be close to ninety-one per cent
greater (the same as vehicle trips), and mass
transit passenger miles would remain virtually
constant. But the changes in the arrangements
of land use and in income were shown to create
shifts of origin-destination patterns, so evidence
is needed to establish whether average journey
length is likely to remain constant. In proceed-
ing to make over-all estimates, vehicle miles
are treated first and then estimates are made
for total passenger miles of transit journeys.

Vehicle Travel Miles

A tentative first approximation of vehicular
travel miles can be obtained from time series
data reflecting vehicle usage. Table 21 shows
estimates of annual average miles per regis-
tered motor vehicle for the United States and
for Illinois. Between 1940 and 1958 there has
been no noticeable trend suggesting significant
changes. The obvious effects of the war years
must, of course, be discounted. Since these esti-
mates are dependent on estimates of average
miles per gallon of gasoline, they must be taken
as being only indicative. Nevertheless, a pre-
liminary conclusion is that annual average mile-
age per vehicle registered in the Study Area will
be about the same in 1980 as it is today.

Because growth in traffic has been so steady,
it is difficult to believe that average annual
mileage per vehicle remains virtually constant.
However, when the growth in registrations is
taken into consideration, this would account
for most of the vehicular traffic increases of
the last ten years.






TABLE 22

AVERAGE AIRLINE DISTANCE OF INTERNAL* AUTOMOBILE TRIPS
BY RESIDENCE LOCATION OF OWNER AND BY NUMBER OF CARS OWNED

~— On Average Weekday in 1956 —

1956 Percentage of Households With Average Daily Mileage Per Vehicle
. 2 Or More
Ring of 2 Or More 1 Car CarsIn All
Residence No Cars 1 Car Cars Total Households Household Vehicles
041 65 32 3 100 8.02 9.09 8.03
2 50 45 5 100 7.87 - 9.60 8.17
3 41 54 5 100 9.68 9.09 9.55
4 28 61 11 100 10.53 10.66 10.55
5 12 71 17 100 12.71 12.43 12.61
6 9 66 25 100 15.36 13.73 14.65
7 8 68 24 100 17.90 16.26 17.20
Area
Average 31 58 11 100 11.60 12.38 11.83

*Data from a sub-sample of all interviews (3,892 car owning households owning 4,608 automobiles and reporting 13,761 automobile driver trip records).

Covers only trips with both origin and destination inside the survey area.

Ring 7 will be the same, in 1980, as those of
the present residents of the next closer ring
(Ring 6), future travel mileage would increase
only four per cent faster than registrations.
This slight percentage increase in average auto-
mobile mileage seems to be more consistent
with the historical information on mileage per
vehicle, and with the limitations on personal
time and expenditures for travel.

A different estimate can be made by analyz-
ing the trip length of all vehicle trips by place
of trip origin. In addition to resident passenger
car trips, the trips of trucks, of taxis, and those
made by nonresident vehicles are considered.

For this approach, it may be assumed first that
the average length of 1980 trips will be the
same as those of 1956, according to the ring
of trip origin. Table 23 shows the number and
length of all vehicle equivalent trips in 1956
and, using this assumption, the computed mile-
age for 1980 trips. The effect would be to in-
crease vehicle miles by ninety-nine per cent
while the trips increased by ninety-three per
cent.

The assumption of the same average 1980
trip length for trips originating in each ring is
almost certainly not true. The direction of
shifts, but not the magnitude, can be predicted.

TABLE 23
ALL VEHICLE EQUIVALENT TRIPS 1956 AND ESTIMATED FOR 1980 BY RING OF ORIGIN AND MILES OF TRAVEL
INSIDE THE STUDY AREA

Vehicle Equivalent Total Airline Average Estimated
Trips (In Th d Miles of Travel Trip Total Airline

Ring of rips (In Thousands) 1956 Distance Miles For 1980*

Origin 1956 1980 (In Thousands) 1956 (In Thousands)
0 161 183 802 5.01 920
1 507 585 2,238 4.42 2,580
2 549 751 2,780 4.28 3,210
3 909 1,045 3,593 3.95 4,130
4 1,440 1,668 5,470 3.80 6,350
5 1,103 1,728 4,494 4.08 7,030
6 1,032 2,654 4,257 4.13 10,950
7 733 3,993 3,429 4.68 18,700
Total 6,534 12,604 27,067 4.14 53,870

*1980 Trips multiplied by 1956 average length.
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TABLE 25
TRANSIT AIRLINE TRIP LENGTH BY RING OF TRIP ORIGIN,
1956 AND ESTIMATED FOR 1980

1956
Average Airline Per Cent Per Cent
) Distance (Miles) 1956 Trips 1980 Trips
Ring of
Origin Local Central Local Central Local Central
0and 1 1.6 8.3 8.7 50.0 8.5 50.0
2 3.8 3.2 17.6 111 16.5 8.9
3 3.6 5.4 23.6 12.5 20.6 10.1
4 3.6 7.9 27.8 14.2 22.3 11.4
5 3.7 11.1 11.5 5.1 11.1 4.8
6 3.7 15.1 7.0 3.6 9.5 4.9
7 5.7 22.8 34 2.2 11.2 7.5
8 5.9 28.4 4 1.3 4 2.4
Total Average
Airline Distance 3.55 8.28 3.55 8.28 3.72 10.8

stores, schools, or work places will be about
the same distance from residences in the fu-
ture as at present.

Table 25 shows the trip lengths computed
on the basis of this reasoning. The average
local journey increases by only five per cent,
due to the greater number of trips estimated
for the suburbs where these transit trips tend to
be slightly longer. On the other hand, transit
journeys to and from the Central Area be-
come thirty per cent longer. In combination,
the total mileage of the projected 1980 transit
trips is calculated to increase by twenty-two per
cent, from 13,683,000 airline miles in 1956
to 16,500,000.

Preliminary Gross Estimates Reviewed

These preliminary estimates of 1980 travel
have indicated that automobile and truck travel
is expected nearly to double, whereas passenger
miles of travel on public transportation facilities
would gain by twenty-two per cent. The
vehicle miles of travel would increase in roughly
the same ratio as registrations and vehicle trips.
Transit passenger miles, on the other hand, are
expected to grow faster than trips.

The total estimates of future highway and
transit usage are important in establishing the
expected degree of travel increase as a control
total. What must be accomplished to make
these gross estimates usable in determining
planned improvements for the highway and
transit systems is to anticipate how this travel
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demand will be distributed throughout the
region. Only with this information can high-
way and transit services be adjusted properly
to meet the changing needs. The next step,
therefore, will be to detail this future travel
mileage by location. This involves estimating
future zone-to-zone travel movements.

ESTIMATING 1980 INTERZONAL TRAVEL

Connecting origins with destinations to
create future journeys is a crucial problem for
sound transportation planning. Predicting what -
one person might do would be difficult, and
trying to predict what he would do on a par-
ticular day, impossible. Fortunately, the prob-
lem does not have to be drawn so finely. The
real question is, rather, what will a large num-
ber of people most probably do on an average
weekday. By grouping journeys at zones of
origin and destination, the individual journey
becomes a part of a large cluster of journeys,
and the characteristics of travel of a large
number is more stable and predictable.

The detailing of the future trips is the last
step in the forecasting procedure. As before,
in the interests of accuracy, all essential ingredi-
ents in making these estimates are described.
Vehicle trips are estimated first, followed by an
estimate of transit journeys.

The task to be completed for both groups of
trips can be stated simply. As a “given,” there
are 582 internal zones, each of which has a
previously determined number of 1980 trips.












destination point may be designated as /. This
value is a reflection of the degree of special pur-
pose of a trip. (It is comparable to the 1/200
value in the preceding example.) The probabil-
ity of that trip stopping at a particular destina-
tion point will depend not only on the extent of
trip specialization or / value, but also upon how
many other points V, lie closer to the trip’s
origin point. So that the chance of stopping at
a particular destination point is equal to the
probability of getting to it, (1—/)" multiplied
by [/, the probability of stopping.

This provides a simple description of the
hypothesis of urban travel patterns advanced.
Given any trip origin with a probability / of
stopping at a randomly selected destination
point, the chance it will stop at a particular
destination is:

Probability of stopping = I(1—1)" [1]

The formula can be further modified to con-
sider zones or clusters of destinations rather
than individual ones by assuming that all des-
tinations at any zone are at a specific point—
the zone center. Once again there is the chance
that the trip will get to the zone at all—i.e.,
(1-1)", where V represents the volume of zonal
trip destinations lying closer to the point of
origin than the potential destination zone, j.
Moreover, there is the chance that the trip will
still not have found a satisfactory destination
even after having considered zone j; i.e.,
(1-1) "*"). Now clearly, the difference be-
tween these two values is the chance that the
trip will have stopped at the zone of interest
(zone j) so that: the probability of stopping at
zone j is

(1=1)" — (1= "7y, [2]

And, from this, it is clear that the larger the
number of destinations contained in zone j
(i.e., the larger Vi), the greater the chance that
a trip will stop in j.

This formulation is not yet satisfactory, since
the objective of this work is to predict how
many journeys will probably be made from one
zone to another. The most simple assumption
would be that all trips starting from a zone are
alike with respect to their [ values. If this were
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so, it would be possible to describe the expected
trips originating in any zone, i and destined to
any zone j, (Vi;). This would involve, simply,
multiplying the entire expression [2] above by
Vi (i.e., the total trips originating at zone i)
so that:

Vii=Vi [(1—1)"—(1—1)”’“’1’ ] Y

But this assumption is not warranted. The
term [ is a measure of the extent of selectivity
of a particular journey. Most frequent jour-
neys are for common, relatively uniform re-
quirements and, this being so, there is little
to be gained by traveling farther. For such
trips, there is naturally a comparatively high
value of /. But there are other journeys with
lower values of [, because these travelers have
more reason to be selective. Trips to work, for
example, are bound to reflect this property, be-
cause simply any job will not do, and a slightly
higher pay check makes it rewarding for most
people to be selective and, therefore, willing to
travel some distance. The journeys starting from
any zone will certainly have a variety of [ values,
and any final formulation must take this into
account. This leads to a final equation,

V=3 1" api, [(1—1)V— (1~l)"+‘"j] 4]

I min

where AV, represents the portion of all trip
origins from zone i having a particular / value.'
Testing the Theory

The above is a reasoned hypothesis, but it
requires proof. To make a test, these general
statements must be translated into an opera-
tional form. To accomplish this, two preliminary
problems must be solved. First, a method must
be established to describe the order of search
any traveler would use in deciding on his des-
tination. This is crucial in describing V. Sec-
ondly, some method must be found for describ-
ing the [ values for the trips at any zone.

Three measures have been suggested to es-
tablish the nearness of points in an urban
region: distance, time and travel cost. If all
roads were alike and all carried the same vol-

1See Appendix, page 111 for a more formal mathematical state-
ment.



umes, the three measures would be the same.
There are differences, however. Distance by it-
self cannot take into account varying travel
speeds, natural barriers or regions of substan-
tial congestion. In this respect, it probably is not
a true measure of the weighting an individual
driver uses in evaluating alternate possible des-
tinations. Measures of time overcome much of
this difficulty, but these cannot account for such
things as toll roads. Travel costs, therefore,
would be the preferred measure—particularly
since it is some balancing of travel costs, in the
most general sense of the term “costs,” against
probable rewards that establishes the theoretical
[ value of any trip. The trouble with travel costs,
however, is that at the present state of knowl-
edge they are very difficult to establish and
measure. For this reason, it was decided that
travel time would provide the most useful index,
even though it is more difficult to measure and
describe than distance.

Travel time for vehicles must be measured
over the street system. To make this possible,
each link in the major road system of the area
was inventoried as described in Volume I of
this report. The length, speed and other charac-

1 2 3
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teristics of each link were coded, and the link
was identified by geographic position and by
its connection with other links. The coded sys-
tem then was entered into a large computer.
The computer, by searching outward from any
zone of origin, could find the travel path with
the shortest elapsed time from that zone to
every other zone.”

This information allows the ordering of zones
of possible destination with respect to nearness
to the selected zone of origin. This provides an
operational definition of the term V in the pro-
posed formula, ie., all trip destinations at
zones whose travel time from a zone of origin
is less than the elapsed time required to reach
a considered destination zone, j. This describes
the surrounding field of destination opportuni-
ties which the driver is presumed to scan in
making his choice.”

A full description of the process and the coded network is
contained in the Appendix, page 104 ff.

Now it is clear that each driver does not wake up in the morn-
ing, have coffee and then start searching for a place of work.
Nevertheless, at some time alternate possibilities are considered
for any journey, and in many cases the decision whether to go
at all will have been weighed, so that the end result is an
ordered pattern of observed behavior. All travelers are con-
strained to be economical as to their expenditures on travel—
yet all will also have particular needs which must be satisfied.

The formulation describes this more real and more elaborate
form of selection.

SURVEY TRIPS

4 5 6
CUMULATIVE DESTINATION OPPORTUNITIES IN MILLIONS

FIGURE 39— CUMULATIVE DISTRIBUTION OF VEHICULAR TRIPS FROM ZONE 001 ACCORDING TO NUMBER OF
OPPORTUNITIES: SURVEY DATA COMPARED TO ASSUMPTION OF A CONSTANT RATE OF DECLINE

See Table 53 in Appendix
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With IV described operationally, it is possible
to measure the characteristics of the / term. To
do this, it will be most useful to examine the
evidence regarding the existence of a mixture
of I values associated with the trips from any
zone. In Figure 39 all destination zones have
been ordered according to their travel time
from Zone 001-—a zone in the Central Business
District. The bottom axis represents how far
any particular zone is from the origin, Zone
001, not in time, distance or cost, but rather
in the number of competing potential destina-
tions. The left axis, at logarithmic scale, gives
the percentage of all trips from this zone that
will not yet have stopped, having considered
all zones to that point. The dashed line is one
drawn on the assumption that all trips from
Zone 001 have the same [ value—i.e., 1.36/10°
or 1.36 in a million—the particular value re-
quired to have half of the computed trips termi-
nated at the same V' value as the known trips.
The solid line is plotted from the actual data.
The two lines are significantly different. So the
assumption of a uniform value of / is shown to
be unwarranted.

The difference is readily explained by assum-
ing that there is some mixture of / values associ-
ated with the actual trips leaving the origin
zone. Any mixture in actual values would cause
the real data to drop faster as the high / value
trips connect with nearby destinations. And
this would also explain why there is a steady
reduction in rate of drop off at each subsequent
group of opportunities, because the remaining
trips become increasingly selective—i.e., have
progressively lower / values. In fact, if a random
distribution of kinds of destinations is assumed,
the changing slope of the curve of actual data
describes the distribution of / values.*

While this supports the general theory ad-
vanced, it does not prove it. And proof with
a statistical universe made up of individual trips,
which are a sample of the true universe, is not
easy. Nonetheless, some more critical tests can
be constructed once an operational method can

If, on Figure 39, a tangent to the curve of actual data were
drawn, it would represent the assumed ! value for the still
undelivered trips.
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be found for approximating the distribution of
trips with respect to / at any origin zone.

Any method for approximating the distribu-
tion of trips at a zone, with respect to [ must
also be useful in establishing similar measures
for future trips. The mathematics and basis for
computing and using a particular distribution
of I values for every zone is difficult and not
presently feasible for computers. Accordingly, a
simple means of approximating this effect was
sought.

With a little experimentation, a workable
answer was obtained and found to produce rea-
sonable results. The method consisted of classi-
fying trip origins into two groups at every zone
—those with high and low [ values. The trips
expected to have relatively low values—i.e.,
those likely to travel farther, were additionally
divided into two classes depending upon whether
they originated from residential or nonresi-
dential land uses.

Two working assumptions were made with
respect to these trips: (1) that all trips in all
zones falling in either one of the two groups
could be represented by a single value of /, and
(2) that the group of trips with the lower [
value—i.e., the longer and more specialized
journeys—would be restricted, so that trips from
residential origins could connect only with non-
residential destinations and vice versa.

The two [ values were determined empirically.
The higher / was fixed so as to satisfy approxi-
mately the typical proportion of intra-zonal
journeys—i.e., those which did not leave their
origin zone. The lower / value was established
so as to yield the appropriate total vehicle miles
of travel in the network (trips carrying the
lower value account for about ninety per cent
of the vehicle miles of travel). These opera-
tional assumptions having been made, it was
possible to test further the extent to which the
theory fits the facts.”

Seven zones generating some 200,000 daily
vehicular trips were selected to represent vari-
ous types of zones in various parts of the region.
The formula was used to compute the trips from

“The actual formula used is number [6] in the Appendix,
page 111.






each of these zones to all zones. The correspon-
dence of predicted values® to the results obtained
from sample data was very good. Plots for two
substantially different zones are illustrated. The
first (Figure 40) shows the results from Zone
1, which is representative of the Central Busi-
ness District. The other (Figure 41) is for a
high density residential zone lying about eight
miles west of the Loop.

These illustrate the very good correspond-
ence of the predicted with the expanded sample
data. Similar results were obtained for the
other test zones and these are displayed in
Figure 49 in the Appendix. All of these results
were considered highly satisfactory in represent-
ing actual data, and in supporting the hypo-
thesis advanced.

As a more complete test, all zonal inter-
change volumes were calculated in a large com-
puter and were assigned to the quickest travel
route between each pair of zones. This process
provided a distribution of zone-to-zone move-
ments over the existing highway network. Ac-
tual zonal interchanges, as obtained from sur-
veys, were also allocated to the same highway
network in the same fashion. The two resultant,
loaded networks then could be compared. This
is a more complete test, since the real problems
to be solved are represented by the traffic move-
ments over streets rather than by detailed move-
ments between pairs of zones.

Figures 42 and 43 illustrate the comparison.
In each model the height of any block repre-
sents the traffic density, measured in vehicle
miles of travel per square mile of area. This
provides a quick, visible summary of the more
detailed tracings of traffic volumes. The cor-
respondence between the predicted and the
actual trips is extremely high. The greatest dif-
ference occurs along express highways (the
highest blocks) where the formula, because it
does not, under this procedure, take into ac-
count limitations of road capacity, yields slightly
higher results than do trips actually reported.
This can be interpreted to mean that more
travelers would make trips with routings along

*The higher [ value was 21/10° and the lower one 2.3/10°.
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the Outer Drive or other express highways if
it were not for the problem of congestion.

This test indicates that the formula, when it
is carried out for all zone-to-zone movements,
produces a travel pattern which is substantially
the same as that obtained from reported data.
This provides a valid basis for assuming that a
similar approach would reasonably describe
1980 travel.

Future Vehicular Trip Patterns

To use the same method to predict future
zone-to-zone travel, the following three items
of information must be known: the trip vol-
umes at each zone, the appropriate [ values,
and an accurate description of the 1980 high-
way network.

The estimated 1980 vehicular trip volumes
at each zone have been reported in Chapter V.
These had to be further detailed either as local
or as special trips—i.e., those suited to the
higher or lower / values. In addition, the more
specialized trips had to be classified according
to their residential or nonresidential terminal
characteristics. This was readily accomplished,
because the trip forecast had been detailed with
evidence as to type of trip as well as by land
use characteristics of each trip.

The problem of appropriate values for [ was
more difficult. The higher / value, which was
to be applied to shorter journeys, was initially
calibrated so as to yield typical proportions of
intra-zonal trips. If the same value were re-
tained for 1980, there would be an increase in
the proportion of trips retained within most
zones, because the volume of destinations
would increase in most zones. With the same
probability of stopping (the same [/ value) and
with more opportunities within the same dis-
tance, trip lengths would shorten. There is no
evidence to suggest that trips are getting
shorter. Moreover, there is good reason to be-
lieve that more people, making more journeys
and being generally wealthier, will become in-
creasingly selective and this will cause / values
to drop.

Therefore, it was assumed that, for 1980,
the proportion of trips satisfied without leaving
their own zones would be the same as in 1956.



FIGURE 42 —ACTUAL 1956 VEHICLE MILES OF TRAVEL ON EXISTING ARTERIAL STREETS AND EXPRESS HIGHWAYS

Actual zone to zone vehicle trips were assigned to the fastest routes between zone centers. This produced 35,800,000 vehicle
miles of travel (trucks weighted) on the major street system. The height of each block represents the recorded miles of travel
or density of vehicle miles of travel per square mile of area. The unusually high blocks are caused by having major express

highways in these locations.

FIGURE 43 —COMPUTED 1956 VEHICLE MILES OF TRAVEL ON EXISTING ARTERIAL STREETS AND EXPRESS HIGHWAYS

To prepare this model, zone to zone travel was computed by the predictive formula, using the known number of trips starting
at each zone. Computed vehicle trips were then assigned to the major street system and a model built as described under
Figure 42. The total of 36,400,000 vehicle miles of travel and its distribution within the Study Area illustrates the correspondence

of computed to actual trips.
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This means that Is 1056 X Vs 1956 = s 1980 X V'is 1980
where /s is the probability of a local trip origin
finding a randomly selected local trip destina-
tion suitable and Vis is the number of local
vehicle equivalent trip destinations in a typical
zone. The total number of trips in mature or
completely built up zones is expected to change
very little—possibly increasing on the average
by as much as thirteen to eighteen per cent.
Growth in the remaining parts of the area tends
merely to bring sparsely settled zones closer
to full development, so the typical value of
Vis wso can be best calibrated from growth of
travel in mature or fully developed zones. Since,
in these zones, typical increase in local trips is
about fifteen per cent, it follows that the ex-
pected 1980 [ value for shorter trips will fall
by about fifteen per cent. Accordingly, the 1956
value of 21/10° was reduced to 18/10° for the
group of 1980 trips in the local, non-specialized
category.

The [ value of 1980 for the more specialized
trip poses somewhat different problems, but this
value is established by much the same reason-
ing. In this case, the value represents, again,
the likelihood of finding a satisfactory destina-
tion within a particular V' volume of chances.
This value would be expected to fall with an
increased population because of the increasing
number and diversity (specialization) of trips. A
maximum drop would be to decrease the 1956
value by nearly half, because total trips nearly
double. But this would presume that every zone
doubled in number of trips and this is not so.
Trips from zones which are now vacant or
thinly settled will increase most and the aver-
age journey lengths of these travelers would
tend to decrease because a much more com-
plete array of opportunities will be found close
by. The reverse will take place at zones which
grow less rapidly than the entire area. Travelers
in these zones will have more specialized types
of trips and, because there is a less than average
increase in destination opportunities close by,
they will be expected to range somewhat farther
than before. Therefore, the 1980 value of /,
for the specialized trips, should lie between the
1956 value and a value of almost one-half that
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size. The final estimate—1.75/10" (in contrast
to the 1956 value of 2.3/10°)—was obtained
by making a trial assumption, computing total
travel mileage and then computing the value
which would most closely conform to the pre-
viously computed total mileage estimate.

Even with zone volumes and 1980 [ values
determined, zone-to-zone movements could not
be calculated without a description of the net-
work of travel facilities—the very thing being
planned. This poses a dilemma. Zone-to-zone
travel cannot be estimated until a network is
specified, yet the 1980 travel is an important
consideration in fixing the amount and loca-
tion of new facilities. Fortunately, this problem
can be solved operationally without prejudice
to the planning process.

At present, a complete road system is in
place and all zones in the Chicago area can be
reached readily. Further improvements may en-
large the capacities of this network, or may
change the level of performance (i.e., building
expressways rather than widening surface
streets), but such changes will not severely
alter the relative closeness of zones to one
another.

It is this element of relative proximity that
determines the V value in any calculation. If
speeds on all streets were arbitrarily doubled or
halved, the zone-to-zone calculations would not
change. Distance remains a major component in
computing relative closeness, and this cannot
be changed appreciably by new roads, because
there are roads nearly everywhere today. Ac-
cordingly, the present roadway network, plus all
changes presently made or contemplated by the
highway building agencies, can be used as a
base network for computing 1980 zone-to-zone
travel. Other network changes which may be
planned or wanted will not severely alter the
zone-to-zone calculations or the vehicle miles
of travel. The greatest effect of network changes
is to alter the routes of travel chosen and the
loadings found on the several parts of the net-
work.

Using this more complete street system, 1980
zone-to-zone movements were calculated and
were also allocated to travel routes. For con-






FIGURE 441956 COMPUTED VEHICLE MILES OF TRAVEL ON ARTERIAL STREETS WITH A LIMITED EXPRESSWAY SYSTEM
ASSUMED TO BE COMPLETED

This model shows the distribution of 17,906,600 weighted vehicle miles of travel assigned to the arterial streets. Travel on
expressways has been extracted and is presented on Map 21. The lowest block represents 25,000 vehicle miles of travel per
square mile which may be visualized as 12,500 vehicles per day on each of two one-mile arterials within a square mile.
The highest block represents 158,000 vehicle miles of travel per square mile.

FIGURE 45—1980 COMPUTED VEHICLE MILES OF TRAVEL ON ARTERIAL STREETS WITH A LIMITED EXPRESSWAY SYSTEM
ASSUMED TO BE COMPLETED

1980 assigned fravel on the arterial streets totals 41,695,000 weighted vehicle miles, nearly three times that of 1956. The
greatest increases are in suburban regions, but arterial streets in Chicago have 25 per cent more travel than in Figure 44,
This assumes that only the expressways shown in Maps 21 and 22 are built by 1980. The lowest block above represents 25,000

vehicle miles of travel per square mile, the highest, 186,000.
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TABLE 26

VEHICLE MILES OF TRAVEL AS ESTIMATED OVER THE
PRESENTLY COMMITTED ROAD SYSTEM, 1956 AND 1980

Vehicle. Miles of Travel in Thousands

Arterial Streets Expressways Total I’%rlcl;x;tgaeg ¢

1956 to’
Ring 1956 1980 1956 1980 1956 1980 1980
Oand 1 1,106 1,307 1,484 1,627 2,590 2,934 + 13
2 1,506 1,774 1,941 2,173 3,447 3,947 + 15
3 2,094 2,523 2,222 2,552 4,316 5,075 + 18
4 3,050 4,072 2,298 2,849 5,348 6,921 + 29
5 3,211 5,493 2,097 3,102 5,308 8,595 4 62
6 3,469 10,042 3,538 6,648 7,007 16,690 + 138
7 3,470 16,484 2,860 6,408 6,330 22,892 -+ 262
Total 17,906 41,695 16,440 25,359 34,346 67,054 + 95

travelers. Most of these people use the arterial
streets, because expressways are out of the way
for the bulk of their journeys.

Table 26 summarizes these two displays ac-
cording to distance ring, and illustrates the
heavy outward growth in traffic demands. The
relative stability at the center is expected, be-
cause the land is presently saturated with uses
and only very small increases in traffic are pos-
sible. As the table shows, growth rates in
vehicular travel vary from six per cent in the
Central Area to 262 per cent in Ring 7.

This great shift in the location of travel de-
mand is difficult to believe in terms of the short
range observations of traffic. The direction is
known to be correct, but the magnitude is sur-
prising. In the period from 1954-1958, fairly
complete counts of traffic volumes on the street
system of the area were made. These counts,
although only samples, provided evidence of the
extent of change in traffic demand over a shorter
time period. The outward growth of vehicle
miles of travel showed up clearly even over
this relatively short period. The average annual
increase was at a rate of about 4.0 per cent
per year, just slightly more than the rate of in-
crease in vehicle registrations. Growth was
greatest in Rings 5, 6 and 7, and quite stable in
the built up center. (See Table 27.) The
growth trend observed over this short period
was at a slightly faster rate than has been fore-
cast from 1956 to 1980, but the observed
changes in travel are all in the direction being
forecast.

This completes the description of the picture
of future vehicular travel demand. The vehicle
miles of travel on principal streets are expected
to double, growing from thirty-four million
vehicle miles of travel in 1956 to about sixty-
seven million on an average weekday in 1980.

The outward shift of 1980 travel volume
densities presents a radical change from present
travel patterns, but this is a natural extension
of currently observed trends. The current: ten-
dencies toward suburban living and increasing
car ownership are magnified significantly by the
expected addition of 2,600,000 residents. The
computed travel demands provide the real
dimension of the highway planning problems.
Substantial capacity increases must be provided
for these new vehicles and their travel, if con-
gestion is to be avoided. So much growth in
such a short period will require careful plan
development in order to stretch the resources of

TABLE 27

CHANGES IN VEHICLE MILES OF TRAVEL BY RING,
1953 TO 1957-1958

Percentage

Ring 1953 1957-1958 Change
Oand 1 2,346 2,381 + 2
2 2,879 2,908 + 1
3 3,827 4,114 + 10
4 4,859 5,199 + 7
5 4,398 5,454 + 24
6 3,977 6,026 + 51
7 3,311 4,602 + 39
Total 25,597 30,683 + 19
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the community to meet these fast growing de-
mands.

To complete the entire picture of travel de-
mands of 1980, transit travel demands must
also be described.

PREDICTING TRANSIT JOURNEYS
BETWEEN ZONES

In Chapter V the mass transportation trips
of 1980 were identified as being either central
or local. Central trips were those having one,
but not both terminals in the Central Area—the
remainder were local. Accordingly, future zone-
to-zone transit trip estimates are made in two
parts; first central transit trips and then local
transit trips.

Central Transit Trips

Central mass transportation trips are already
defined as moving only between the twenty
central zones and the remainder of the urban
area. It has been well documented that each
journey from an outlying zone to the center
will have a reciprocal journey, in the course of

a day, from the central zone back to the outlying
zone. Therefore, the problem of zone-to-zone
prediction can be stated as estimating how many

of the central transit trip origins at any non-
central zone will go to each of the twenty zones
in the Central Area.

The most specialized activities of the urban
region will be found in these central zones.
These are the kinds of activities that serve a
metropolitan region and that attract people
from all parts of that region. The activities at
any one of the central zones, likewise, should
draw travelers from all parts of the region. It
follows, then, that travelers from any non-central
zone will distribute their destinations among the
twenty central zones in the same proportion as
all destinations are divided. For example, there
are 515,800 central transit destinations pro-
jected for the twenty central zones. Of these,
295,600 or fifty-seven per cent are expected to
be in the Loop proper. It was reasoned, there-
fore, that fifty-seven of every hundred central
transit trips from any outer zone of origin would
be directed to the Loop. The proportions to
every other central zone were handled in the
same fashion.

Figure 46 illustrates the number of central
transit trips projected in 1980 to each of the

FIGURE 46 —ESTIMATED 1980 DESTINATIONS OF MASS TRANSPORTATION TRIPS IN THE CENTRAL AREA

In 1980, an estimated 516,000 mass transportation trips will be destined to the Central Area—i.e., the area covered by
blocks. The highest block corresponds roughly to the Loop and accounts for 57 per cent of all Central Area transit trip destina-
tions.: Additional destinations, amounting to 30 per cent, are found in zones adjacent to the Loop. This model provides a visual
image of the probable location of terminal requirements in 1980.
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group of computed interchanges was assigned
to the transit network, and these results were
compared to the assignment of the reported
survey trips.

Zone-to-zone trips, both computed and ac-
tual, are shown for three selected zones in
Figure 47. The correspondence of computed to
actual data is very high. As an additional test,
the same methods were used to compute exist-
ing zone-to-zone transit movements for all
zones. These trips then were assigned to the
quickest transit route connecting each pair of
zones. This was accomplished by a computer
in much the same fashion as vehicle trips were
assigned to highways. The results are displayed
on Map 23. This shows the volume of daily
trips assigned to rail facilities, both commuter
railroads and elevated-subway lines. The re-
maining travel is on bus routes and is shown as
a general density of travel, i.e., passenger miles
of bus travel per square mile, represented by
density isolines.

A comparable assignment of trips was made
by using actual journeys. The results of this
allocation are not shown, because the eye
could not detect any difference between the two
maps. Statistical measures were made compar-
ing the computed with the actual volume on
each link of the entire network. Statistical cor-
respondence was very great and showed that
there were no significant differences on the
several parts of the system.”

The computed volumes on rail lines also
check very well with actual travel habits as
observed both by CTA and railroad personnel.
This means that not only are the zone-to-zone
movements accurately represented, but that the
description of the network and the method of
selecting travel routes are also reasonably de-
scribed. From this it can be inferred that, if
the basic assumptions leading to estimates of
zonal transit trips are valid, the estimates of
1980 zonal interchanges will likewise be valid.
And of particular significance is the ability to

“When the volumes on each of the 1,436 links representing the
transit network were compared, so that volumes with reported
trips would be correlated with volumes obtained when trips
were computed, the correlation coefficient was .98—a very
high correspondence. Rail links (282 in number) showed a
coefficient of .99.
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distribute these journeys over any assumed fu-
ture network in a realistic way.

1980 Transit Miles of Travel

The 1980 zone volumes and the techniques
indicated above were used to compute the 1980
zone-to-zone transit journeys. Using the same
approach, the central trips were readily com-
puted. The local trips were computed by assum-
ing that median trip distances would remain
the same in 1980 as currently measured.

These computed 1980 trips then were al-
located to a particular 1980 transit network.
In establishing what this network would be, it
was reasoned, as in the case of highways, that
the new facilities completed since 1956 and all
other currently proposed changes would be in
effect. In the main, these involved the comple-
tion of the Congress Street subway and of rapid
transit improvements in the rights-of-way of
the Northwest and South expressways. Also,
for this test, it was assumed that the Chicago,
Aurora and Elgin, and the Chicago, North
Shore and Milwaukee electric lines had dis-
continued passenger service. Because of this, it
was assumed that limited extensions of the CTA
service were added along these abandoned
service routes for a portion of their length.

The computed 1980 trips allocated to this
network are shown on Map 24. This can be
compared with Map 23 which shows 1956
transit travel in the same way. At first glance,
the two displays look very much alike. And, by
contrast with the changes expected in highway
usage, this is true. On closer inspection, how-
ever, it can be seen that certain changes in lines
have caused significant changes in usage on
particular routes. The Congress subway shows
substantially larger volumes than the old Gar-
field “el,” but much of this is diverted from the
Lake Street route. The Northwest route shows
an increase, and the new South route gains, but
in part at the expense of the older Englewood
elevated route.

The greatest shift of basic demand for rail-
road and elevated-subway travel is in the out-

‘ward shifting of trip origins destined to the

Central Area. This is the natural consequence
of the anticipated suburban development. This






TABLE 28

ASSIGNED PASSENGER MILES OF MASS TRANSPORTATION TRAVEL
BY RING AND FACILITY TYPE, 1956 AND 1980

Surface Routes Rail Routes Totals
Growth Growth Growth
Ring 1956 1980 Factor 1956 1980 Factor 1956 1980 Factor
0, 1 and 2 2,079,738 1,739,757 .84 4,099,619 4,196,596 1.02 6,179,357 5,936,353 .96
3 1,322,723 1,046,302 79 1,415,592 1,858,997 1.31 2,738,315 2,905,299 1.06
4 1,739,267 1,348,673 78 1,275,684 1,812,563 1.42 3,014,951 3,161,236 1.05
5 688,677 703,328 | 1.02 655,264 1,206,104 1.84 1,343,941 1,909,432 1.42
6 336,155 650,887 | 1.94 652,904 1,439,613 2.20 989,059 2,090,500 2.11
7 201,996 998,480 | 4.93 451,743 1,076,787 2.38 653,739 2,075,267 3.18
Total 6,368,556 6,487,427 | 1.02 8,550,806 | 11,590,660 1.36 14,919,362 | 18,078,087 1.21
transit trips are the same in number, but some CONCLUSION

thirty per cent longer. Being focussed at the
same point in both years, the pattern cannot
shift violently. The local transit trips are most
frequent in densely developed parts of the
region, so that, even in 1980, the bulk of these
journeys continues to be found in the places
having highest residential densities—Rings 1-4.

This pattern does pose problems of a grad-
ually shifting demand, and the need to adapt
existing facilities to meet this change. The grow-
ing suburban volumes may increase the pres-
sure for railroads to run fully loaded trains into
the Loop without close in stops. And it will
likewise be necessary for rapid transit service to
stretch outward to maintain its centrally oriented
passenger volume.

The principal problem illustrated by this
sketching of 1980 transit travel demand is one
of adjusting services to a gradually shifting
market, and at the same time maintaining fast
and convenient services into the Loop and Cen-
tral Area. The passenger miles of travel which
can fall on rail facilities is a significant portion
(about eleven per cent) of the total weekday
travel requirements of the region, measured
in person-miles of travel. The rail facilities are
of particular importance to the region because
of their ability to meet peak hour travel de-
mands. This preliminary evidence as to esti-
mated future travel demand then must be used
to evaluate how this vital rail service can best be
changed and improved to do the different work
indicated by 1980 travel estimates. This is
undertaken in Volume IIL
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In this chapter the technically difficult prob-
lem of describing future travel patterns has been
undertaken. The problem is defined as predict-
ing future zone-to-zone journeys of vehicles and
of transit riders.

To accomplish this, substantial space has
been devoted to a theory, its description and
testing. This is essential as a step towards
sharpening the outlines of the future, and to-
wards clarifying the consequences likely to
come from current planning decisions.

The theoretical explanation of travel patterns
was sufficiently well supported by tests so as
to provide the basis for describing future travel.
While much remains to be done before any
explanation is demonstrated to be exact, there
are unique advantages to the methods developed
in this study. First, there is no series of iterations
used to make adjustments of unknown import-
ance because initial estimates fall wide of the
mark. Second, computed zone-to-zone vehicle
trips take into account the obvious importance
of the highway network and its particular prop-
erties in an explicit way. Finally, the prediction
of travel is incorporated as a fixed part in the
process of highway traffic assignment.

Transit journeys have been estimated under
particular restraints. Those which go to the
Central Area are differentiated from those mak-
ing non-central or local journeys. The central
trips—those most prone to use rail facilities—
are controlled mainly by the growth of the cen-
ter, and by the residential distribution of the
populace. This insures a reasonable estimate






Chapter VII

SUMMARY AND CONCLUSION

It is encouraging to review the 130 years since
the founding of Chicago and to see the energy
and even brilliance with which problems of
urban growth were tackled. Early histories tell
of measures against the Indians. When this
threat had been removed, attention was focused
on providing the necessities for a growing and
increasingly urban population. Housing, water
supply, sewage disposal, drainage, bridges, and
transportation facilities — these were the ele-
ments necessary for continued growth. Their
provision entailed some astonishing feats, as
when the young city, in order to provide drain-
age in the low lying, swampy land, literally
lifted itself out of the mud by raising the level
of its streets some ten feet.

Conspicuous throughout its history was the
far-seeing vision and confidence with which Chi-
cagoans planned for the future. Public works
were built at a scale large enough to take care of
greatly enlarged populations. The Burnham plan
for the lake front and the purchase of forest pre-
serves are examples of big thinking which pro-
vided space for future generations, even though
the architects of these schemes knew they would
not live to see the accomplishment of their goals.

While the far-sighted men have been proven
right, it is also true that in the struggle to build,
many mistakes were made. Money and re-
sources, not infrequently, were wasted. But there
was no question of survival. Despite depressions
and financial panics—which were extraordinar-
ily severe—there was no thought that Chicago
would disappear, or even be rendered impotent
by the problems accompanying urbanization.

One of these problems was traffic congestion,
which existed at all stages of growth. Even with
horse-drawn vehicles, there were complaints of
street congestion, delays and lost time in making
deliveries. Congestion was synonymous with a
city growing faster than it could build. It was not
only an index of growth, but a spur for faster
construction. And so, bit by bit, the streets were
built, the rail lines laid, the bridges erected, and
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the growing, bustling city moved on to solve its
next problems.

Now we are at a time when immediate pros-
pects of growth, in absolute terms, are almost
certain to outstrip that of any prior period.
Within one generation, 2,600,000 persons are
expected to be added to the population living
within thirty miles of the Loop. To provide shel-
ter, utilities, schools, workplaces and transporta-
tion for this additional population will entail
Herculean efforts. More earthmoving, building,
transportation construction and financing will
have to be undertaken in two decades than in
the first eighty years of Chicago’s existence.
More land will be urbanized in the coming gen-
eration than in the six preceding generations.

To deal with these problems of growth, plans
must be prepared. Such plans must be based on
understanding, and understanding on fact. The
scale of growth must be anticipated. And goals
or targets must be set which will match in bold-
ness the size of the opportunities lying ahead.

The particular growth problem faced here is
transportation—the daily movement of people
and vehicles within the urban region. This move-
ment is the blood stream of the community. It is
essential to a much larger system of human co-
operation in which the specialization of tasks
multiplies the effectiveness of the individual, and
returns to him materials and mechanical slaves
which remove grinding toil and make possible a
better life. If this transportation problem can be
dealt with effectively, then the solution of many
other problems will be eased.

To deal with the problems of transportation
requires first an understanding of the nature of
its causes. But the causes are rooted in the daily
needs of millions of people and their establish-
ments. And all of these require interchange.
Understanding, therefore, is not easy, particu-
larly when the movement of so many millions of
people and vehicles is involved. Fortunately,
new equipment and new methods have become
available which now permit great quantities of



information to be reduced and refined. By these
massive processes of fact digestion, the signifi-
cant and orderly properties of travel behavior of
an entire metropolis can be disclosed and meas-
ured. This highly ordered information leads to
improved understanding of the nature of the
problem.

Travel is seen as a repetitive expenditure of
energy designed to overcome distance so that
particular objectives can be obtained. When the
energy requirements or costs of travel are bal-
anced against the rewards obtained from jour-
neying, an equilibrium is attained which pro-
duces the travel pattern of an urban community.
For planning purposes, this pattern is best de-
scribed as the aggregate movements on an
average weekday of all of the people and
vehicles of the region.

This balance or equilibrium occurs against
the mosaic of land uses. Over the urban land-
scape are distributed numerous activities —
homes, schools, stores, offices, parks, and many
others. These are not arranged in any hit-or-miss
fashion—they are arranged in an economical
way.

The observed arrangement of land uses
clearly reflects the need to economize on travel.
Stores and schools are distributed in much the
same way as houses. This helps to shorten daily
journeys. More specialized activities—airports,
office centers, manufacturing plants—must be
located with an awareness of additional values,
among them topography, the transportation of
goods, and the economies occurring from being
of a certain size. These location requirements
and levels of specialization operate to stretch
person travel distances; but, as the term stretch
implies, all of these activities must also consider
the need for travel economy as an integral ele-
ment in location decisions. Thus the arrange-
ment of urban activities is orderly and can be
explained, in part, by recognizing a strong tend-
ency to keep travel distances short.

Clearly, costs of travel are not the only factor
affecting land use, arrangements and densities.
If they were, more and more multi-story build-
ings would be built. Actual practice shows the
reverse to be true — single-family houses on
larger lots, and more spacious surroundings for

nonresidential buildings are increasingly com-
mon. This occurs because there are values
associated with more generous sites that are
sufficiently great to counter the tendency to
economize on travel. This comes about as a
wealthier and more productive society, making
its collective decisions known through the great
number of individual choices, reflects a chang-
ing preference and the ability to afford it.

In sum, the physical array of urban activities
is a basic determinant of a particular metropol-
itan travel pattern. It is against this set of
locations that daily movements approach an
equilibrium pattern where the costs and rewards
of journey making are suitably balanced.

The future, however, poses larger and differ-
ent problems than those of today. The urban
structure is in evolution as population grows
and as technology and people’s requirements
change. So the next task of transportation plan-
ning is to look ahead at the changing metropolis.
If the future urban structure can be discerned,
then the size and character of future transporta-
tion demands can be estimated. Both tasks have
been taken up in this volume.

Forecasts of urban growth and changing
structure have been fashioned step by step. Each
step 1s described to aid in the evaluation of
method and of accuracy. These future estimates
have been controlled by sharply defined require-
ments, such as the space requirements for hous-
ing for the expanded population. The few
assumptions used have been necessary and rea-
sonably taken: the kinds of transportation
available in twenty years, the inertia of existing
land development, and the persistence of the
needs of people for housing, workplaces, stores,
schools and recreational facilities in particular
balance.

The leading force for change is an estimated
increase in population of fifty-one per cent over
1956; the year 1980 should find 2,600,000 more
people in the Study Area than today. This popu-
lation will be wealthier—economic studies re-
sulted in a projection of a forty-six per cent gain
in per capita wealth over the same period. Gains
in population and per capita income combine
to produce a regional income 124 per cent larger
than today’s. From these estimates, projections
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of automobile and truck ownership were de-
rived. These yielded an estimated ninety-one per
cent increase in the number of automobiles and
trucks owned in the area by 1980. This increase
in the number of vehicles would, in turn, lead
to a virtual doubling of the daily miles of vehicle
travel.!

Based on these initial indexes of growth, esti-
mates were made to fix the density, location and
character of future land uses. Using this distribu-
tion of people and activities, it was possible to
estimate the levels of traffic generation in all
parts of the region. Traflic generation was meas-
ured first in numbers of person trips and later
refined into mass transportation trips and ve-
hicular trips—i.e., the kinds of journeys ex-
pected to fall on the transit or highway systems.
The consequences of low density development
and the growth in vehicle ownership yielded a
doubling in the number of person trips in autos
but little change in the number of transit trips.
Truck and commercial vehicle trips were ex-
pected to increase by about seventy-five per cent.

These progressive steps described the future
metropolitan region as of 1980—the houses, the
people, the businesses and, ultimately, the gen-
eration of trips and their probable selection of
travel modes. To make this a dynamic picture, a
means had to be developed to catch these trips
in motion—to show where and how they trav-
eled. This was accomplished by development of
a workable mathematical description of travel.
Methods were devised not only to predict the
journeys, but to route them over a network of
facilities from origin to destination. The result
is a description of journeys as they interconnect
the various land uses and lace them together
into a closely knit and functioning community.
And such journeys can be described as loads
impressed on available highway or mass trans-
portation facilities.

By means of this detailed construction of
estimates, the range of planning vision has been
extended two decades into the future. While it
would be possible to project more distant images
of the metropolis, their focus would be less clear.
This would reduce the sharpness of problem
statements and the possibility of outlining clear-

TFor a summary of all forecasts in Volume II, see Appen-
dix Table 57.
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cut courses of action. This does not mean that
planning is for a static condition of 1980 but
rather that transportation investment decisions
will be made with a sufficiently clear view of the
demands arising from growth and change.

This and the preceding volume, then, have
provided the necessary basis for understanding
transportation problems and needs, and for the

~ projection of future needs. The true challenge,

however, is to devise a plan which will serve this
mounting need for travel in an economical man-
ner, making the best use of available resources.

Today, the need for more precise planning is
greater than ever before. Sheer size increases the
complexities of planning and design. Further,
large parts of the metropolis are already
matured, so that new facilities must be fitted
more exactly to a nearly stable demand for
travel. Our society is constantly finding ways
to cut waste and improve performance. A more
efficient transportation system is a crucial part
of these efforts to increase productivity.

Fortunately, tools are becoming available
which permit more precise planning to be un-
dertaken. The forecasting processes provide two
of these tools: the means of estimating origin
destination volumes and the simulation of future
travel. With these it is possible to consider
changes in highway or transit systems, to com-
pute future usage, and to examine the result-
ing level of service provided to the community.
These, with other tools to be described in
Volume III, permit the planner to evaluate the
performance of several plans so as to select the
one most suitable.

The object of planning is gradually to change
the existing transportation networks toward a
system which will serve the needs of the com-
munity more efficiently than would any alternate
development scheme. This requires not only
sound estimates of the future community and its
needs, but some perception also of the goals
toward which people strive. Given a correct view
of society’s goals and the background of infor-
mation and tools provided in Volumes I and I,
it is possible to meet the challenge of growth as
an exciting opportunity — an opportunity to
make the most of the chances lying ahead to
build a better, more livable urban environment.
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Appendix

NOTES ON MAP COMPILATION

The graphic presentation of the results of the
forecast of population, land use and of trips has
required some modification of the cartographic
methods used in Volume I of this report." The
base unit of area for each forecast was the zone
and, as such, represents a considerable loss of
geographic detail when compared to the one-
quarter square mile used as a base in presenting
1956 data. A further problem in presenting fore-
cast data is that precise positioning of detail is
impossible. Human judgment, based on all avail-
able information, must necessarily become a
factor in the development of this type of presen-
tation.

Starting with those maps for which the high-
est level of geographic detail could be plotted,
compilation proceeded to maps which were re-
lated, but for which less precise geographic de-
tail was available. With the exception of the
Growth Map (Map 2); forecast data were pre-
pared at the zone level, thus each map present-
ing 1980 patterns has a common statistical base.
The maps of 1956 data used the one-quarter
square mile base. Some modification in method
was required to balance these with the 1980
maps.

Public Open Space and Manufacturing Land
(Maps 6 and 7)

These maps were compiled to show, as ac-
curately as possible, the exact location of their
respective land uses. They do not in any way
depict a density of use.

Residential Land (Map 8)

As with the preceding maps, the Residential
Land Map depicts the location of this land use,
rather than a density. Using the Public Open
Space and the Manufacturing Land Maps as a
base, additional nonresidential land uses were
plotted. These included railroad yards, airports,
large public buildings, major commercial areas
and other areas, such as quarries and unusable
land, where they could be defined. The land re-
maining, after the extraction of the above from
the total, was defined as being residential, or at

least residentially oriented. This land necessarily
includes many small nonresidential land uses
such as stores and schools, as well as all streets
within the limits defined on the map.
Population (Maps 9 and 10)

Using the Residential Land Map as a base
and working within the limits defined, gross
population figures were plotted for zones
(1980) and one-quarter square mile units
(1956), and isolined. The isolines, however, do
not define either a gross or a net density in the
usual sense. They describe a gross density per
square mile of land within the isoline.

The Population Maps are the first of a series
in this report which depict patterns for both
1956 and 1980 in the external ring of zones.
This is the area defined as Ring 8 on Map 28
of this Appendix. In general, the same proce-
dures, as described above, were used in mapping
data for the external ring, even though far less
geographic detail was available for these zones.
Growth Map (Map 2 )

The compilation of the Growth Map shown
in this volume (and in Volume I) was based
on the visual extraction of development limits
from historical maps and, in the case of the
1955 line, from aerial photography. The 1980
line is based on forecast data by zone, as devel-
oped in the land use and population maps, and
adjusted somewhat to match the criterion of
the earlier lines.

The several maps in this report which show
patterns for the target year of 1980, have been
included primarily as a means of summarizing
forecast data. As pointed out, they are subject
to human judgment. However, they serve as a
check on the reasonableness of the forecast. If
the patterns developed from the zone data were
unrealistic geographically, then the forecast it-
self would be subject to question. This is not the
case; the patterns shown appear to demonstrate
a reasonable and realistic growth in the Chicago
area over the next twenty years.

See Volume I, pp. 95-96.
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TRAFFIC ASSIGNMENT

To insure their adequacy, plans for new
transportation facilities must be subjected to
test against expected travel loads. One of the
most important tests is known as traffic assign-
ment. This consists of allocating a known sup-
ply of trips to a particular network of travel
facilities in accordance with certain specified
rules.

Techniques of allocating vehicular trips to
highway networks, and of passenger trips to
transit networks, are rapidly being refined and
improved. Several innovations were pioneered
by staft personnel of the Study. This section will
provide a brief technical discussion of the
methods used.

The traffic assignment procedure developed
by the Chicago Area Transportation Study was
designed to handle a large transportation net-
work and many trips. The arterial network for
the Study Area included nearly 3,000 miles of
arterials and expressways. The mass transpor-
tation network had more than 1,900 route miles
of bus, elevated-subway and suburban railroad
routes. These are the networks which were in-
ventoried in the survey of transportation facili-
ties described in Chapter VI of Volume I. Map
25 shows the arterial network.

This assignment procedure — which is used
for transit as well as for highway networks — is
based on the selection of a minimum time-path
between zones. To accomplish this task, the
network is coded and stored in the memory of
an electronic computer. The computer selects
minimum time-path routes and assigns trips to
these routes. Traffic volumes are accumulated
for each route section.

The following sections include details of (a)
network mapping and coding, (b) calculation
of minimum time-paths, (c) assignment to a
network with limited capacity, (d) computer
output, and (e) transit assignment.

Network Mapping and Coding

The transportation network had to be
mapped and coded so that it could be used by a
computer in the assignment program. Coding
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had to be flexible in order to permit planned
additions or changes to be included for testing.
It also had to be sufficiently detailed so that
ramp volumes and turning movements at critical
intersections could be obtained for highways,
and so that transfer volumes could be recorded
on transit networks. Finally, codes had to be
sufficiently compact so that thousands of route
sections could be stored within the computer
memory.

For coding purposes, route sections were
considered to be the part of a route lying be-
tween two intersections. They are referred to as
“links.” Intersections are points at which two or
more route sections meet, allowing the possi-
bility of a change in travel direction. Intersec-
tions are referred to as “nodes.” The nodes at
which trips are permitted to enter or leave the
network are called “loading nodes.” There is
one “loading node” for each of the 582 zones
within the Study Area.

The geographic ordering of network location
is basic to the coding scheme. Zones in the
Study Area were either one quarter square mile,
one square mile or four square miles in area.
Within each zone, trips were allowed to enter
and leave the transportation network through
only one intersection, i.e., the load node. Thus,
all trips beginning or ending in a particular
zone must be channeled through one intersec-
tion in that zone. However, trips passing through
a zone have the opportunity of choosing any
other routes through the zone.

Nodes were identified by four digit numbers.
These numbers were applied systematically and
a complete record of all node numbers was kept.
Route sections were identified by the node num-
ber at each end of the section. Thus, an eight
digit number was used to identify each route
section. (See inset on Map 25.)

Other information coded for each route sec-
tion included the length, the speed, the travel
time, the capacity, type of route and whether
travel was one-way or two-way on the route
section. Additional information such as the






compass orientation of the route section was
coded, i.e., north-south, northeast-southwest,
east-west and southeast-northwest. This allowed
for future summaries of capacities or assigned
volumes, by direction.

Turning movements and ramp volumes are
obtained, but only by identifying the desired
movement as a specific route section. For exam-
ple, if it is desired to know the traffic moving
between the west leg and the south leg at an
intersection, a route section connecting these
two legs must be inserted. The traffic assigned
to this route section represents the turning
volume between the west and the south legs.
Trips are allowed to turn at all intersections,
even though special turning links are not in-
serted. It is not possible to know the volume
making the turn unless the movement is coded
as a specific link, as described above. Traffic
using expressway ramps or connections between
interchanges is determined in the same manner.

After the coding is complete, the data are
key punched into standard punched cards which
are used as an -input to the computer. These
cards then are subjected to detailed machine
contingency checks. Such checks guarantee that
the network is continuous, i.e., that there are
no missing links or nodes; that there are no dead
ends; that each node has the correct number
of links associated with it; that there are no
duplicate numbers of either nodes or links; that
the information coded for each link falls within
certain specified ranges; and that there are no
blank columns or double punched columns in
the cards. These checks are made before the
cards are used as an input to the computer. They
guarantee that the computer will not fail be-
cause of coding inconsistencies, inaccuracies or
incompleteness of a network. This description
of mapping and coding is, of necessity, very
brief. The interested reader is referred to Ar-
terial Network Coding Procedure (34,300),
(Chicago: CATS, 1960), which gives details
on mapping and coding.

Calculation of Minimum Time-Paths

Selection of the quickest route from one zone

to all others is the key to the assignment pro-
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cedure as well as to the trip distribution. The
minimum time-path is a route from a loading
node in one zone to the loading node in any
other zone. This route is determined by the com-
puter. All minimum time-path routes from one
loading node to all others are referred to as a
“tree.” The transportation network is stored in
the computer memory and the computer accom-
plishes the minimum time-path selection through
a systematic search and accumulation of travel
time from data stored in the memory. In effect,
the network is re-mapped in the memory of the
computer. The operations performed in the
computer are based on a modification of work
done by Moore.!

The computer, in selecting a minimum path,
compares the travel time between adjacent
nodes and then sweeps gradually outward in
circles around the starting node until the quick-
est path to all nodes has been determined. The
computer program is designed in such a way
that the absolute minimum time-path is guar-
anteed. At each node in the network, the com-
puter records the travel time back to the start
or loading node and the direction of travel to
return to this node. Thus the travel time and
the route between the starting node and all
others is recorded.

Refer to Figure 48 for an illustration of this
minimum time determination. With N as a start-
ing point, the computer searches outward re-
cording the travel direction and travel time at
each point, so that the minimum time-paths
from all points to N are known. By starting at
any point and following the arrows, the quickest
path to N is found. The number shown adjacent
to each circled arrow is the travel time to reach
point N by the quickest route.

Next, given the trips to be sent from a zone,
the total trips originating at all zones, and the
minimum travel time to all zones, the computer
determines the number of trips to be sent to
each of the other zones. (Refer to Chapter VI
for a more complete explanation of the trip dis-
tribution process.) With the zone-to-zone trips

*Moore, Edward F., “The Shortest Path Through a Maze,” a
paper presented at the International Symposium on the Theory
of Switching, Harvard University, 1957.






thus preventing distortion and uneven loading
due to the sequence of adding trips.

A design capacity is part of the record stored
in the computer memory. After the trips from
each zone have been computed and added to
the network, the computer calculates the ratio
of the assigned volume to the capacity for each
route section and adjusts the travel time accord-
ing to a predetermined relationship. This re-
lationship says that the more the capacity of a
link is used, the greater the travel time becomes.

Thus the speed necessary to travel the route
section is lowered as more and more trips are
assigned to it—in much the same way as in-
creasing congestion causes speeds to be lowered
in real situations.

The use of a capacity restraint to modify as-
signed traffic results in a more realistic distribu-
tion of traffic in the system. It is impossible for
one route to be heavily overloaded if its neigh-
boring streets are lightly used. Traffic is dis-
tributed through the system according to mini-
mum time-paths which are constantly modified
by the ability of the network to accommodate
the trips.

Computer Output

The computer is programmed to produce
standard information for each assignment to
each network. The following information is
obtained as a direct output of the computer:

1. The total number of trips assigned to each
route section in the network (including
directional volumes where wanted).

2. The total travel time in minutes required
for all trips from each zone to reach their
destination, as well as total system travel
time.

3. A frequency distribution by travel time
ranges for all trips.

4. A frequency distribution of trips which
use an expressway for any or all of their
trips, grouped by travel time ranges.

5. The total number of trips any part of
which are over an expressway link.

6. The number of trips provided and re-
ceived at each zone.

7. The number of trips from each zone
which use expressways.
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8. For each link the following data are
obtained from the computer: twenty-
four hour assigned volume; ratio of
assigned volume to design capacity; aver-
age speed (related to the assigned vol-
ume); and total operating, accident and
travel time cost for operating over that
link.

The output is converted from tape to standard
punched cards for further summaries and tabu-
lation. Using standard card equipment, sum-
maries are made of vehicle miles of assigned
volume by analysis zone, district, ring and sec-
tor. Total travel cost and average cost per
vehicle mile are computed for each zone, district,
ring, sector and total. Summaries of ratios of
assigned volume to design capacity, by zone,
are made for each route type.

These summary cards can be used for statis-
tical studies or as a direct print out for a map.
Where maps are desired, the zonal summary
cards are arranged in a particular order so that
the print out appears on a gridded sheet in the
same physical arrangement as the zones occur
(see page 96, Volume I for a description of
the method). This then becomes the base
manusgcript for the preparation of maps.

With the information from the computer, plus
the summaries and tabulations made on card
equipment, it is possible to spot deficiencies in
capacity in a network, compare average speeds
in one network with those of another, make
economic comparisons of one network with
another, and many other studies. Flow maps to
expressways are made which show volumes
assigned to expressways. These maps give an
immediate visual impression of a planned net-
work. These and many other comparisons
provide evidence useful in selecting the most
suitable plan.

This system provides twenty-four hour as-
signed volumes to a full network including
expressways, arterials and ramps. Turning
movements are available at all expressway
interchanges plus selected arterial intersections.
This work is accomplished in a computer for a
complete network for the Study Area in about
four hours for a “free” assignment and about






seven for a “capacity restrained” assignment.
On the average, for each zone, it takes about
twenty seconds to develop a minimum path to
all other zones, five seconds to compute the trip
interchange, fifteen seconds to load trips on the
network and, in the restrained assignment, five
seconds to scan the network and adjust travel
times.

Transit Assignment

The procedure described above is readily
adaptable, with minor adjustments, to transit
assignments. The major difference in procedure
is that for transit the zone-to-zone trips are
calculated first by a separate computer program.
(Refer to Chapter VI for details.) From this
point on, the procedure is very similar. That is,
the minimum path is calculated and the pre-
determined zone-to-zone movements are loaded
to the minimum path and accumulated, to
obtain the total assigned volume for each link.

There are several problems in representing
travel in the network which are unique with
transit. Map 26 shows how the transit network
is represented. For example, there is the prob-
lem of accounting for transfers from one system
to another or from one vehicle to another.
Another difficulty is in accounting for persons
who drive or ride in an automobile to a transit
station and “change mode” to become transit
riders. And finally, there is the problem of
accounting for walking and waiting time at the
beginning and end of a trip.

Each of these problems is handled by insert-
ing an artificial link into the network. To
account for waiting time due to transferring, a
link is inserted between the lines at points where
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transfers are allowed. The travel time for this
link is equal to the estimated waiting time, which
is a function of the headway of the line trans-
ferred to. Thus, to transfer from one line to
another, the trip is routed over the transfer link
and absorbs a time penalty equivalent to the:
transfer time. This transfer time penalty has the
very real effect of minimizing transfers unless
they are necessary to the completion of the
trip.

To account for walking and waiting time at
each end of the trip, an artificial link is inserted
into the network connecting each load node with
the transit system. The travel time for this link
is equal to the walking and waiting time at each
end of the trip. In order to get into and out of
the network, trips must use these links, thus
absorbing a travel time equal to the walking
and waiting times at the trip terminal.

The trips to rapid transit stations by passen-
ger car are handled in a similar manner. Again
artificial links are created, linking zone centers
to rapid transit stations in appropriate areas. By
this device, persons from certain zones where
no transit service is provided are allowed to use
the transit system. The accumulated person trips
on these artificial links represent those persons
who drive, ride as automobile passengers, or,
in a few cases, ride buses to rail transit stations.

The computer output of the transit assign-
ment is the same as that for highways except
that travel speed resulting from assignment and
the data relating to travel costs is not collected.
This assignment technique provides loads for a
complete network of bus and rail rapid transit
facilities.






TABLE 29

CHANGES IN RESIDENTIAL LAND, POPULATION AND

NET RESIDENTIAL DENSITY IN CHICAGO BETWEEN 1940 AND 1956
Residential Land
(In Thousands of Population Thousands of Persons
Dista;xce From Sq. Ft.) (Jn Thousands) Per Sq. Mi.
In ‘lsl(;lis“ 1940 1956 1940 1956 1940 1956
0-09 ... ... 1,547 1,864 28.3 347 514.5 517.9
1.0- 1.9 ... ... 21,250 20,514 1357 146.6 178.1 199.5
2.0- 2.9 . 68,558 68,109 323.0 337.4 1314 138.1
30-39 ... 79,654 76,966 306.5 304.8 107.3 1104
4.0-49 ... 123,194 130,025 454.4 449.7 102.8 96.4
50-59 ... 151,280 153,469 462.3 425.2 85.2 712
6.0- 69 ... ................... 191,668 201,757 482.0 461.9 70.1 63.8
7.0-7.9 209,939 236,021 440.0 433.9 58.4 51.3
8.0-89 ... ... 160,376 204,485 274.4 298.4 47.7 40.7
9.0-99 ... 139,317 218,061 200.7 255.1 40.2 32.6
10.0-10.9 ... ......... ... .. ... 71,937 158,864 88.5 158.7 343 27.9
11.0-11.9 .. ... ... .......... 58,317 108,523 57.4 93.9 27.5 24.1
120-129 ... ... 63,598 106,650 63.1 90.6 27.7 23.7
13.0-13.9 ... 44,400 71,479 511 69.4 32.1 25.0
14.0-14.9 ... ... ......... ... .. .. 16,471 27,372 15.3 27.5 25.9 28.0
150 and over .................. 8,897 22,256 8.9 20.2 27.9 25.3
Total ..................... 1,410,403 1.812,415 3,391.6 3,608.0 67.0 55.5

aFor this table. square miles formed by a mile grid alizned with State and Madison Streets were grouped into mile rings, according to the distance of

their centers from the intersection of State and Madison Streets. The areas and population for these rings are different from the rings formed from

:;{n;;;s :t;ronc‘tls (Table) 6, Chapter III) and rings formed from square miles based on a grid offset by one-half mile from State and Madison Streets.
able his page.

h8ource: Land Use in Chicage (Chicago: City of Chicago, 1943) Vol. I,
cDoes not include institutional population. The 1950 Census reported 11.481 persons in this category,

TABLE 30
CAPACITY USAGE OF POTENTIAL RESIDENTIAL LAND BY DISTANCE FROM THE LOOP,
1956 AND ESTIMATED FOR 1980

1956 1980
Distance From Percentage Percentage
Loop of of Capacity
In Miles Population Capacity Population Capacity Population*
0-1.9 ... ... .. .. 131.1 84 156.1 100 156.1
20-39 ... 565.7 92 560.3 91 615.0
4.0- 59 ... ... 947.8 95 935.8 94 1,000.6
6.0-7.9 ... ... ... 872.6 94 864.7 93 928.1
80-99 ... 817.1 91 817.4 91 899.7
10.0-11.9 ... ... ... ... ... ... 494.4 78 608.4 96 635.0
12.0-13.9 ... ... 416.9 66 579.8 92 628.9
14.0-15.9 ... ... L 229.6 50 415.9 90 462.5
16.0-17.9 ... ... ... L. 191.4 36 455.0 86 529.1
18.0-19.9 .. ... ...l 133.6 23 470.6 82 572.7
20.0-21.9 ... 121.1 21 440.3 78 566.0
22.0-23.9 ... 84.2 14 449.1 75 598.2
24.0-259 ... ... oL 86.4 13 478.1 71 670.6
26.0-27.9 ... ... 34.6 9 2557 69 372.2
28.0 and over. ................ 43.2 9 314.8 69 456.4
Total .................... 5,169.7 57 7,802.0 86 9,091.1

*Capacity population is that population which can be accommodated in a given area at the estimated density, and with the estimated percentage of
Capacity within two miles of the Loop is set by the Ceantral Area Plan.

land in residential use.
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TABLE 34
INCOME DATA AND FORECASTS FOR THE CSMA
(In 1956 Dollars)

Average Income Aggregate Income”
Per Consumer in Billions of
Year Unit* 1956 Dollars
Estimates of
Actual Income
1939 4,929 8.24
1947 6,311 11.53
1954 7,074 14.56
1956 7,750 16.71
Income
Forecasts
1960 7,919¢ 18.52
1965 8,664° 22.38
1970 9,483 26.81
1975 10,330¢ 31.73
1980 11,297¢ 37.45

aConsumer units refers to the 1959 Census of Population category “families
and unrelated individuals.”” A family is a group of two or more persons
related by blood, marriage, or adoption and living together. Unrelated in-
dlv:duals are tllose persons who are not living with any relatives. The

d by combining families and unrelated individuals appears
roughly the same as dwelling places. In the 1950 Census of Population,
the CSMA population (in thousands) was 5,495; the number of families
and unrelated individuals (in thousands) was 1,918; and the ratio of the
latter to population was .349,

bIncome is *‘consumer income,” which is the money income of families
and unrelated individuals, plus their imputed income (primarily the rental
value of owned homes).

cProjected from 1947 at a growth rate of approximately 1.8 per cent. For a
detailed description of methods and sources, see Forecasting Economic
Activity: Income and Taxes (36,121) (Chicago: CATS, 1958).

TABLE 35

PERCENTAGES OF STUDY AREA POPULATION AND
LOOP EMPLOYEES BY RING OF RESIDENCE,
1916 AND 1956

Dist 1916 1956
F;gn;qli‘lg;)p Population Emlzig;glent Population Em;ig;’)l!:lent
0- 0.9 2.8 3.7 0.1 2.4
1.0- 1.9 10.8 11.0 2.4 3.7
2.0- 2.9 13.4 11.4 4.7 4.8
3.0- 3.9 14.2 15.6 6.2 6.5
4.0- 4.9 16.6 15.7 7.2 8.1
5.0- 59 14.7 12.9 11.2 10.1
6.0- 6.9 11.3 10.5 7.5 10.3
7.0- 7.9 8.1% 9.6% 9.4 10.6
8.0- 8.9 4.0% 4.8% 8.9 10.6
9.0- 9.9 2.1% 2.4% 6.9 7.4
10.0-10.9 1.0% 1.2% 5.0 4.2
11.0-11.9 0.5% 0.6+ 4.6 4.1
12.0-12.9 0.3* 0.4* 4.3 2.8
13.0-13.9 0.1% 0.1% 3.8 1.8
14.0-14.9 0.1% 0.1% 23 1.6
15.0-15.9 c. ces 2.1 1.5
16 and over . e 1.5 1.5
Total 100.0 100.0 100.0 100.0
*Estimated
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TABLE 36
RATIO OF STUDY AREA TO METROPOLITAN AREA
POPULATION, 1930-1956 AND 1980 ESTIMATED
(In Thousands)

Metropolitan Study Percentage
Year Area Area Ratio
1930 ..... 4,675.9 4,086.4 87.4
1940 ..... 4,825.5 4,174.7 86.5
1950 ..... 5,495.4 4,676.8 85.1
1956 ..... 6,208.0 5,200.0 83.8
1980 (est.) . 9,500.0 7,802.0 82.1
TABLE 37

ESTIMATED POPULATION GROWTH FOR THE UNITED
STATES, THE STATE OF ILLINOIS, THE CSMA AND
THE STUDY AREA
(Excludes Armed Forces and others overseas.

In Thousands)

U.S. (Con-
Year tinental)? Ilinois” CSMAc« Study Aread
1956 167,261 |  ..... 6,208.0 5,200.0
1960 179,226 10,000 6,603.6 5,550.0
1970 212,910 1,602 | ...... | ...
1980 259,081 13,775 9,500.0 7,802.0

aYear 1956 is the July 1, 1956 figure given in “Provisional Estimates of

the United States January 1, 1950, to July 1, 1959” in Current Population
Reports, Population bshmales, Series P-25, No. 204. Washington, D.C.:
U.S. Department of Commerce. Bureau of the Census, August 17, 1959.
Years 1960, 1970, and 1980 from the “Series II” projections in Table 1,
page 16 of “Illustrative Projections of the Population of the United
States, by Age and Sex, 1960 to 1980°° in Current Population Reports,
Population Estimates, Series P-25, No. 187. Washington, D.C.: U.S. De-
partment of Commerce, Bureau of the Census, November 10, 1958, Note
that each figure shown above is 900,000 less than in the publication
cited; this is an adjustment for armed forces overseas, recommended on
page 14 of the same publication.

bThe state of Ilinois population projections for the years 1960 and 1970
as shown in Series 1, Table 1, page 9, Series P-25, No. 160, have been
adjusted by the ratio of the total population of the United States (armed
forces overseas excluded) as shown in “Series XII” Table 1, page 16, Series
P-25, No. 187 to the total population of the United States as shown in
“Series 1,”” Table 1, page 8, Series P-25, No. 160.

The 1980 projection was obtained by extrapolating the ratio of the state
of Illinois population to the total population of the United States to the
year 1980 by assuming a decline in the ratio of the same magnitude as
observed in the projections of 1960 to 1970. This ratio was then applied
to the 1980 estimate of total population of the United States to obtain
the 1980 estimate for the state of Illinois. The full titles of the reports
cited are “IHNustrative Projections of the Population, by States, 1960, 1965,
and 1970” in Current Population Reports, Population Estimates, Series
P-25, No. 160, Washington, D.C.: U.S. Department of Commerce, Bureau
of the Census, August 9, 1957, and “IHustrative Projections of the Popu-
lation of the United States, by Age and Sex, 1960 to 1980” in Current
Population Reports, Population Estimates, Series P-25, No. 187, Wash-
ington, D.C.: U.S. Department of Commerce, November 10, 1958.

cYear 1956 from Table 1, page 2 in Population Growth in the Chu:ago
Standard Metropolitan Area, 1950-1957. Ch
Inventory, University of Chicago, February, 1958 Year 1960 is estl-
mated from preliminary census releases.

Year 1980 is the Study’s estimate,

dYear 1956 is from the Study’s home interview survey as shown in
Summary: Populalwn Estimate (31,210) (Chlcago‘ CATS, 1958) Table 1,
p. 4. Year 1960 is estimated from preli

Year 1980 is the Study’s estimate.







TABLE 39
AUTOMOBILE REGISTRATIONS PER THOUSAND PERSONS IN CHICAGO AND IN COOK
(LESS CHICAGO) AND DU PAGE COUNTIES, 1930-1959 AND ESTIMATED FOR 1980

Automobile Registrations
Automobile Registrations Population® Per Thousand Population
Cook County Cook County Cook County
(less Chicago) (less Chicago) (less Chicago)
City of and City of and City of and
Year Chicago® Du Page Co.” Chicago Du Page Co. Chicago Du Page Co.
1930 ............. 406,600 188,000 3,376,438 697,683 120 270
1931 .. ... ... 417,900 | ... 3,377,250 706,138 124
1932 ... ......... 396,900 | 0 ...... 3,378,062 714,593 118
1933 ... ... 367,500 | 0 ...... 3,378,874 723,048 109
1934 ... ... 368,700 |  ...... 3,379,686 731,504 109
1935 .. ... 396,700 220,000 3,380,498 739,960 117 300
1936 ............. 461,500 |  ...... 3,381,310 748,416 137
1937 ... 504,200 | ... 3,382,122 756,872 149
1938 ............. 507,900 | @ ...... 3,382,934 765,328 150
1939 ... .. ... 516,000 |  ...... 3,383,746 773,785 153
1940 ............. 549,500 240,000 3,396,808 769,992 162 310
1941 ... ... 585,200 | @ ...... 3,419,227 779,000 171
1942 ... .. ... .. 545,800 | ..., 3,441,646 787,654 159
1943 ... ... 467,400 |  ...... 3,464,065 796,535 135
1944 ... ... ..... 433,900 238,800 3,486,484 805,516 124 296
1945 ... ... 427,800 247,200 3,508,903 838,097 122 295
1946 ... ...... ... 461,700 266,500 3,531,322 873,678 131 305
1947 ... .......... 512,800 292,700 3,553,741 911,259 144 321
1948 ... ......... 567,700 302,300 3,576,160 949,840 159 318
1949 .. ... 634,400 331,900 3,598,580 993,920 176 334
1950 ... 705,200 378,100 3,621,000 1,042,400 195 363
1951 ... 734,800 415,100 3,620,000 1,126,000 203 369
1952 ... ... .. 725,700 446,300 3,620,000 1,210,000 200 369
1953 ... ... ... .. 764,900 481,200 3,620,000 1,294,000 211 372
1954 ... L. 792,900 522,500 3,620,000 1,378,000 219 379
1955 ... ... .. ... 831,400 566,700 3,620,000 1,462,000 230 388
1956 ..... . 870,500 594,800 3,620,000 1,546,000 240 385
1957 ... ... .. 874,800 639,800 3,620,000 1,630,000 242 393
1958 ............. 856,400 680,000 3,585,000 1,714,000 239 397
1959¢ ... ... 857,500 721,500 3,550,000 1,800,000 242 401
1980 (Est). ........0 ... 1 oo ] e | e 280 430
aSource: “Comparative Wheel Tax Statement” City of Chi City Collector’s Office. Unpublished reports.

hPrior to 1944, estimated on basis of motor vehicle registration fee collections in Cook and Du Page Counties as a percentage of total Illinois registration
fees, and adjusted by .86 to eliminate trucks. Years 1944 and after from Table VRC, Bureau of Research, Illinois Division of Highways.

cSource: U.S. Census, with intercensal years interpolated. Years since 1950 estimated on basis of Study survey.

JdEstimated from early 1960 census reports,
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TABLE 40
PASSENGER CAR AND TRUCK REGISTRATIONS FOR THE UNITED STATES,
ILLINOIS, AND THE STUDY AREA, 1930-1959 AND ESTIMATED FOR 1980
(In Thousands)

Passenger Trucks and
Place Trucks Cars Buses
and Passenger and All Per 1,000 Per 1,000
Time Population Cars Buses Vehicles Persons Persons
UNITED STATES?
1930 ... ... ... ... 123,188 22,972 3,559 26,531 186 29
1935 .. ... 127,362 22,495 3,735 26,230 177 29
1940 ........ ... ... .. 132,122 27,372 4,663 32,035 207 35
1945 .. ... L. 139,928 25,691 4,947 30,638 184 35
1947 .. ................ 144,126 30,719 6,642 37,361 213 46
1948 .. ... ............. 146,631 33,214 7,343 40,557 227 50
1949 ... ... ... ... .... 149,188 36,312 7,828 44,140 243 52
1950 .. ... ... ... 151,683 40,185 8,415 48,600 265 55
1950 ... ... L. 154,360 42,525 8,801 51,326 275 57
1952 ... ... 157,028 43,654 8,998 52,652 278 57
1953 . ...l 159,643 46,251 9,316 55,567 290 58
1954 .. .. ... ... ... 162,409 48,286 9,546 57,832 297 59
1955 ... 164,595 51,951 10,035 61,986 316 61
1956 .................. 167,440 54,004 10,408 64,412 323 62
1957 ... ... 170,510 55,693 10,640 66,338 327 62
1958 ... ... L. 173,000 56,870 10,777 67,647 329 62
1976 (Est)) ............. 229,758 94,958 18,684 113,642 413 81
ILLINOIS
1930 ... ... 7,630 1,429.0 209.0 1,638.0 188 27
1935 ... .l 7,740 1,342.9 190.8 1,533.7 174 25
1940 .................. 7,920 1,707.5 228.9 1,936.4 216 29
1945 .. ... ... 8,160 1,508.2 224.9 1,733.1 185 28
1947 ... ... L. 8,320 1,747.6 290.7 2,038.3 210 35
1948 ... ... ... ... 8,460 1,888.4 315.6 2,204.0 223 37
1949 ... ... ... 8,590 2,064.5 3329 2,397.4 240 39
1950 .. ... ... ... .. 8,750 2,273.1 359.6 2,632.7 260 41
1951 ... ... ... .. ..., 8,817 2,393.1 378.9 2,772.0 271 43
1952 .. ... 8,904 2,442.9 379.6 2,822.5 274 43
1953 .. ... 9,005 2,566.9 373.9 2,940.8 285 42
1954 .. ... L. 9,159 2,680.3 389.6 3,069.9 293 43
1955 . ...l 9,316 2,844.6 405.7 3,250.3 305 44
1956 ............ .. ... 9,484 2,970.7 419.3 3,390.0 313 44
1957 .. 9,699 3,061.6 431.3 3,492.9 316 44
1958 ... .. ... .. 9,889 3,112.4 436.3 3,548.7 315 44
1959 ...l 10,000 3,206.0 451.1 3,657.1 321 45
1976 (Est)) ............. 12,110 4,967.0 614.0 5,581.0 410 51
STUDY AREA¢
1947 .. ... .. 4,470 808.3 102.3 910.6 181 23
1948 ... ... ... L.l 4,529 873.4 109.2 982.6 193 24
1949 ... ... L 4,601 970.1 111.2 1,081.3 211 24
1950 ... ... ... ... 4,676 1,087.6 117.1 1,204.7 233 25
1951 ... .. ... ... 4,732 1,154.5 122.4 1,276.9 244 26
1952 ... 4,804 1,176.7 121.1 1,297.8 245 25
1953 ... ... 4,882 1,250.9 116.6 1,367.5 256 24
1954 .. ... ... ... ... 5,011 1,320.0 119.7 1.439.7 263 24
1955 . ... ... 5,119 1,403.0 124.2 1,527.2 274 24
1956 ... ... 5.200 1,470.3 130.4 1,600.7 283 25
1957 ... 5,317 1,519.6 134.0 1,653.6 285 25
1958 ... ... ... . ... .. 5,433 1,541.3 133.5 1,674.8 284 24
1959 ... ... 5,550 1,584.3 137.1 1,721.4 285 24
1980 (Forecast) ......... 7,808 2,828.0 211.0 3,039.0 362 27

#United States: Automobile Manufacturers Association, Automobile Facts and Figures, 1958 Edition. Year 1958 from Highway Statistics—1958, U.S. Depart-
ment of Commerce, Bureau of Public Roads, Washington, 1960. These figures do not include publicly owned vehicles. Population and vehicle estimates
for 1976 from Public Roads, U.S. Department of Commerce, Bureau of Public Roads, February, 1960. Estimate includes publicly owned vehicles. Taxis
included with passenger cars.

hillinois: State of Illinois, Division of Highways, Bureau of Research and Planning, Table VRC. Population and vehicle estimates for 1976 from February,
1960 issue of Public Roads. All figures include publicly owned vehicl Historical figures exclude taxis.

cStudy Area: State of Illinois, Division of Highways, Bureau of Research and Planming, Table VRC. Study Area taken as Cook County, 0.86 of Du Page

County, and 0.21 of Lake County. Year 1980 is Study’s estimate. AR figures include publicly owned vehicles, and exclude taxis. Institutional population
is included.
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TABLE 41—1980 GENERALIZED LAND USE IN THE

Land in Use
Trans.*
Total Commun. Total®
Area in Resi- Manu- and Public Developed Public
District Sq. Miles dential facturing Utilities Commercial Buildings Land Open Space
01 ... 1.2 11.3 9.6 117.0 147.5 26.5 311.9 86.0
1 .. 12.4 1,071.5 549.7 1,400.8 913.5 347.4 4,282.9 424.6
21 .. 3.7 866.6 63.8 59.8 240.7 106.1 1,337.0 331.6
22 L 4.0 750.8 297.3 152.9 270.9 85.0 1,556.9 6.4
23 4.9 960.2 228.1 242.6 277.0 90.4 1,798.3 +216.6
P2 S 3.0 569.3 98.6 178.1 181.4 71.2 1,104.6 150.8
25 .. 4.0 396.2 425.6 555.8 286.0 36.9 1,700.5 12.6
26 ............ 3.0 359.2 422.3 379.3 160.7 47.1 1,368.6 17.8
27 . 3.5 545.8 82.8 170.4 176.4 213.6 1,189.0 136.8
31 . 5.0 1,135.8 62.4 59.3 247.4 214.2 1,719.1 521.7
32 7.0 1,824.9 282.4 137.5 301.1 136.1 2,682.0 224.1,
33 L 7.0 1,574.7 392.7 443.8 306.9 83.2 2,801.3 147.2
34 ... 5.0 895.0 3249 493.4 278.2 47.9 2,039.4 88.9
35 6.9 884.9 645.0 997.6 239.1 137.5 2,904.1 135.9
36 ............ 4.9 1,001.1 322.0 351.6 235.6 65.6 1,975.9 113.3
37 5.4 1,052.9 27.0 174.0 2959 255.8 1,805.6 506.1
41 ... 9.6 2,282.9 2717.2 186.4 464.6 266.9 3,478.0 607.9
42 13.0 3,174.5 196.4 185.3 442.6 590.2 4,589.0 1,029.1
43 . 14.2 4,505.0 313.6 219.4 452.5 292.3 5,782.8 339.5
4 ... 11.2 2,805.6 478.8 459.0 275.2 138.2 4,156.8 412.3
45 ... 13.2 1,895.2 830.8 2,526.5 224.0 85.1 5,561.6 253.6
46 ............ 119 3,031.5 331.2 545.7 425.9 155.5 4,489.8 399.6
47 119 2,771.9 282.3 432.0 466.2 231.4 4,183.8 827.8
51 ..o.iat. 124 3,238.4 419.2 391.8 411.7 321.8 4,782.9 588.9
52 ... 23.0 5,856.2 1,131.2 238.3 516.4 448.4 8,190.5 2,131.6
53 ...l 23.0 4,876.6 1,226.9 489.3 597.8 366.8 7,557.4 3,613.5
54 ... 18.3 3,464.9 1,373.1 619.1 227.2 486.9 6,171.2 1,995.4
55 ..o 18.2 3,471.8 1,462.5 1,281.7 323.2 241.1 6,780.3 203.3
56 ............ 17.8 5,320.6 119.3 242.4 4394 403.6 6,525.3 987.6
57T 16.5 2,957.5 1,037.1 1,622.0 463.8 165.3 6,245.7 295.1
61 ............ 24.2 6,820.6 335.0 379.5 341.8 570.1 8,447.0 2,717.5
62 ............ 48.0 12,062.7 960.1 1,868.8 1,109.0 925.9 16,926.5 4,819.0
63 ............ 51.4 10,381.7 1,650.0 7,335.7 884.0 618.8 20,870.2 2,482.5
64 ... ......... 40.7 10,517.8 867.6 377.9 738.2 931.5 13,433.0 4,315.2
65 ............ 51.7 10,093.8 694.4 1,379.4 643.0 739.3 13,5499 7,299.9
66 ............ 44.1 9,409.5 1,361.1 1,783.6 748.3 668.0 13,970.5 3,093.6
67 ... 33.6 4,115.6 2,430.2 2,577.5 502.5 264.8 9,890.6 1,142.4
/2 S 42.6 10,358.8 432.2 542.0 720.0 1,460.0 13,513.0 5,421.1
T2 146.0 39,247.4 990.0 578.8 2,300.5 2,459.8 45,576.5 12,233.9
T3 103.2 27,909.4 1,510.2 602.6 1,498.3 1,662.5 33,183.0 5,381.8
T4 L. 79.8 20,974.2 793.6 258.0 1,209.1 1,897.4 25,132.3 6,932.8
715 oo 79.8 14,291.5 191.2 948.3 679.6 4,092.8 20,203.4 9,627.6
76 ... 140.3 34,458.1 1,029.5 1,679.7 2,189.8 2,486.7 41,843.8 9,681.8
T7 56.0 9,552.0 1,223.3 5,151.1 724.4 564.0 17,214.8 4,770.9
Total. . . .. 1,236.5 283,745.9 28,182.2 40,815.7 24,571.3 25,505.6 402,826.7 96,725.4
“Includes a small t of land in extractive industries, gravel quarries, etc.

bThis is a subtotal of land in Residential, Manufacturing, Transportation, Commercial and Public Buildings. The sum of these land uses has been used as

a base for the compilation of the developed land area map (Map 12, Chapter IV).
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TABLE 42
PERCENTAGE USE OF MANUFACTURING LAND,
1956 AND ESTIMATED FOR 1980

1956 1980
Distance
From Loop Manufacturing Trips To Per Cent Trips To Per Cent
In Miles Trip* Capacity Mfg. Capacity Mfg. Capacity
0- 39 .. 278,193 225,132 .81 225,132 .81
4.0- 79 ... 321,111 292,735 91 302,310 94
8.0-11.9 ... ... 242,307 133,475 .55 185,193 .76
120-15.9 ... ... 262,140 70,765 27 128,125 49
16.0-19.9 .. ... . ... L. 261,688 32,712 13 115,556 44
20.0-23.9 ... 88,793 8,890 10 37,553 42
24.0-279 L 104,665 9,450 .09 34,459 33
280 and over..................... 11,783 638 .05 1,922 .16
Total ..................... 1,570,680 773,797 49 1,030,260 .66

*Frips are a stable indicator of employment; 91.5 per cent of all frips to manufacturing land are made by employees.

TABLE 43
LAND USES IN THE CHICAGO AREA, 1956 AND ESTIMATED
FOR 1980, COMPARED WITH OTHER URBAN AREAS
(All figures in acres per 1,000 population)

Chicago
Study Area Fifty-Three Thirty-Three Eleven Detroit Pittsburgh
Central Satellite Urban Study Area Study Area
Land Use 1956 1980 Cities® Cities® Places*’? 1953 1958«
Residential ............... 22.3 36.3 27.3 36.5 41.6 32.2 35.2
Streets and Alleys.......... 18.1 24.8 19.4 24.0 41.0 21.8 19.8
Commercial .............. 2.8 3.2 2.3 2.2 3.9 1.7 3.5
Manufacturing and
Transportation .......... 9.4 8.8 7.8 10.9 17.6 6.4 1.5
Public Buildings and
Public Open Space....... 17.1 15.7 12.1 13.3 44.3 6.9 13.0
Total .............. 69.7 88.8 68.9 86.9 148.4 70.5¢ 79.0

aBartholomew, Harland, Land Uses In American Cities (Cambridge: Harvard University Press, 1955) p. 121,
bThese, generally, are small cities and the averages per thousand population, therefore, vary substantially from the larger urban areas.
cland Use Forecast (Pittsburgh: Pittsburgh Area Transportation Study).

AReport on the Detroit Metropolitan Area Traffic Study (Detroit Metropolitan Area Traffic Study, 1955) Part 1, p. 123, Total inciludes 1.5 acres per
thousand of unclassified land use.
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TABLE 44
NUMBER OF PERSONS ENTERING CENTRAL BUSINESS DISTRICT: DAILY—BY MODE

Automobiles
Buses and Subway and Suburban and

Year Streetcars” Elevated” Railroad Taxis* Total

1926.......... 339,349 256,286 118,857 166,367 880,859
1928.......... 329,485 243,594 124,107 196,873 894,059
1929.......... 351,851 236,575 132,723 203,996 925,145
1931.......... 327,812 191,540 119,742 203,916 843,010
1935, ......... 296,993 169,690 84,251 204,760 755,694
1936.......... 293,593 200,212 92,144 215,849 801,798
1937.......... 306,052 209,590 103,505 226,868 846,015
1938.......... 285,506 193,005 94,208 239,414 812,133
1939, ......... 289,282 205,142 99,970 244,980 839,374
1940.......... 276,095 191,875 100,246 256,150 824,366
1941.......... 276,655 191,851 103,405 251,962 823,873
1942.......... 278,839 192,623 116,946 215,113 803,521
1943.......... 296,947 212,825 139,966 165,087 814,825
1944. ... . ... .. 278,893 206,613 146,334 164,175 796,015
1945.......... 286,191 212,215 148,964 170,422 817,792
1946.......... 331,377 229,430 158,001 231,201 950,009
1947.......... 320,572 229,164 152,082 238,163 939,981
1948.......... 314,519 238,830 156,205 261,418 970,972
1949.. ... ... 286,591 224,932 142,521 274,094 928,138
1950.......... 259,482 199,351 138,741 282,659 880,233
1951.......... 231,152 216,288 139,188 292,014 878,642
1952.......... 221,681 222,753 137,191 283,730 865,355
1953.......... 207,237 228,853 132,678 260,574 829,342
1954........ .. 186,057 235,877 133,022 278,500 833,456
1955.......... 178,029 236,544 130,600 285,873 831,046
1956.......... 170,401 236,838 136,268 297,005 840,512
1957.......... 163,412 242,389 140,425 304,854 851,080
1958.......... 146,685 237,097 133,029 321,407 838,218
1959. ......... 144,232 254,452 122,311 317,139 838,134

15905ll9l;cc: Cordon Count Data of the Central Business District (Chicago: City of Chicago, Department of Streets and Sanitation, Bureau of Street TrafFic,

"Cen‘tll;al Business District here defined as bounded by Lake Michigan on the east, the Chicago River on the north and west and Roosevelt Road on the
south.

PLast streetcar line in service was converted to bus operation in 1958.
eIncludes the Chicago, North Shore and Milwaukee Railroad.
dp. gers per bile and taxi were considered as 1.8 from 1926-1929, 1.7 from 1929 to 1952, and 1.5 from 1953,
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TABLE 45

VEHICLE TRIP DESTINATIONS—1956 AND ESTIMATED FOR 1980

(Trucks Weighted)

Passenger Car Trips

Truck Trips

Total Vehicle Trips

District 1956 1980 1956 1980 1956 1980

01 ..., 122,309 137,304 38,554 45,235 160,863 182,539
o 306,524 370,969 200,191 214,027 506,715 584,996
20 91,825 110,425 22,075 25,346 113,900 135,771
22 72,725 84,023 36,756 38,850 109,481 122,873
23 . 89,947 106,384 35,296 38,165 125,243 144,549
24 ... 52,919 68,099 20,905 22,922 73,824 91,021
25 ... 45,762" 51,723 38,310 39,329 84,072 91,052
26 ... 39,459 43,056 28,660 29,327 68,119 72,383
27 . 54,513 70,511 20,352 22,699 74,865 93,210
3. 111,233 131,273 28,819 32,585 140,052 163,858
32 . 129,536 147,965 41,144 44,607 170,680 192,572
3B 134,806 151,010 41,969 45,014 176,775 196,024
34 ... 76,915 88,429 31,921 34,932 108,836 123,361
35 63,807 75,981 37,296 41,905 101,103 117,886
36 ... 62,677 71,034 22,557 24,128 85,234 95,162
37 100,949 126,038 25,263 29,569 126,208 155,607
S 168,426 197,558 45,184 51,344 213,610 248,902
42 ... 158,700 182,362 50,682 55,491 209,382 237,853
43 ... 221,397 249,902 42,510 48,408 263,907 298,310
44 ... 131,049 147,785 33,336 37,419 164,385 185,204
45 ... 80,587 103,376 29,446 40,650 110,033 144,026
46 ... .. 180,621 205,179 44,257 49,582 224,878 254,761
47 216,996 254,261 37,303 44,412 254,299 298,673
[ I 142,773 223,084 28,735 45,640 171,508 268,724
52 .. 161,039 259,286 37,707 60,028 198,746 319,314
53 ... 133,935 224,338 38,082 62,012 172,017 286,350
54 ..., 92,329 140,416 21,332 33,361 113,661 173,777
55 ... 82,088 161,227 18,610 39,030 100,698 200,257
56 ..., 143,916 206,507 23,295 34,570 167,211 241,077
57 e 149,772 198,037 29,382 40,068 179,154 238,105
61 ............ 112,943 189,115 15,014 31,884 127,957 220,999
62 .. 126,780 391,936 21,581 117,487 148,361 509,423
63 ... 139,643 330,381 38,084 86,641 177,727 417,022
64 ... 124,352 307,349 25,283 66,755 149,635 374,104
65 . 55,799 259,533 14,358 55,789 70,157 315,322
66 ... 181,586 388,891 25,078 68,366 206,664 457,257
67 ... 128,138 306,392 23,714 57,762 151,852 364,154
T 92,184 282,616 14,108 51,086 106,292 333,702
T2 101,778 800,281 22,799 148,784 124,577 949,065
T3 79,481 538,142 10,721 92,716 90,202 630,858
T4 79,199 395,826 15,272 73,295 94,471 469,121
75 16,212 264,041 3,645 46,418 19,857 310,459
76 .. 191,443 851,998 25,968 142,737 217,411 994,735
i B 67,792 299,921 12,870 56,655 80,662 356,576
TOTAL ....| 5,116,860 10,193,964 1,418,424 2,467,030 6,535,284 12,660,994
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TABLE 46
SPEED OF TRAVEL: BY MODE" BY
AIRLINE TRIP LENGTH
(All Figures in Miles per Hour)

TABLE 48
CHICAGO TRANSIT AUTHORITY AND PREDECESSOR -
COMPANIES’ AVERAGE DAILY* REVENUE PASSEN-
GERS BY MODE, 1920 TO 1959

Airline Bus Elevated
Trip Length | Automobile | Suburban Elevated- and and
In Miles Driver Railroad Subway Bus Year Streetcar Subway Total
0- 1.9 ... 53 3.4 2.8 3.2 1920 .. ... 2,453,864 603,281 3,057,145
2.0- 39 ... 8.4 5.8 5.5 5.2 1921 ...... 2,399,654 571,604 2,971,258
4.0-59 ... 106 9.7 7.3 6.6 1922 ...... 2,443,825 573,683 3,017,508
6.0-7.9 ..., 12.0 10.4 8.6 7:6 1923 ... 2,679,641 645,391 3,325,032
8.0- 9.9 ... 13.6 10.9 9.8 8.5
100119 146 51 10.5 103 1924 ... .. 2,782,974 674,072 3,457,046
12.0-13.9 15.6 2.7 113 11.9 1925 ..., 2,847,133 683,689 3,530,822
14.0-15.9 ... 17.1 14.2 13.0 11.4 1926 ...... 2,949,647 724,091 3,673,738
16.0-17.9 ... 18.3 16.4 ¢ 1927 ... .. 2,980,157 715,861 3,696,018
18.0-19.9 ... 18.9 15.8 ¢ ¢ 1928 ...... 3,021,047 657,798 3,678,845
ANl Trips. . 1.1 14.4 8.9 6.2 1929 ... .. 3,058,754 622,704 3,681,458
1930 ... .. 2,754,402 578,971 3,333,373
u;}lilléliutl::ipjollen;‘lgz‘spced. or elapsed time from door to door divided by air- 931 2,473,630 482,324 2,955,954
roda of travel i the Tked trim 1s ‘delined as the mode havie mhest 1932 ... 2,134,894 401,866 2,536,760
Pailrond, )" elevatedoanbmay, B s, 4) auto driver, 5 nuto phcsenser 1933 ... 2,218,041 395,119 2,613,160
cInsufficient data. 1934 ... .. 2,282,377 402,775 2,685,152
1935 .. ... 2,240,252 403,352 2,643,604
1936 ...... 2,387,815 410,058 2,797,873
1937 ...... 2,411,972 405,080 2,817,052
1938 ...... 2,266,312 383,968 2,650,280
1939 ... .. 2,273,072 384,261 2,657,333
1940 ... 2,308,581 391,471 2,700,052
1941 ..., 2,390,644 402,322 2,792,966
1942 ..., 2,604,355 421,546 3,025,901
1943 ... .. 2,805,857 445,902 3,251,759
1944 . ..... 2,898,291 478,046 3,376,337
1945 ... .. 2,919,905 497,706 3,417,611
1946 . ... .. 3,145,935 499,609 3,645,544
1947 ... .. 3,083,450 461,394 3,544,844
1948 .. ..., 2,894,274 435,511 3,329,785
TABLE 47 1949 ... ... 2,555,991 386,898 2,942,889
MEAN JOURNEY SPEED AND MEAN TIME IN TRANSIT 1950 . ... .. 2,286,420 350,012 2,636,432
BY MODE OF TRAVEL, CHICAGO AREA, 1956 1951 2,108,984 356,984 2,465,968
Mean Journey | Mean Time 1952 ... .. 1,924,720 357,346 2,282,066
Speed in Miles in Transit in 1953 .. .... 1,819,056 353,603 2,172,659
Mode of Travel Per Hour* Minutes® 1954 ...... 1,677,007 352,622 2,029,629
Suburban Railroad ....... 14.4 56 1955 .. ... 1,615,834 357,247 1,973,081
Automobile Driver ....... 111 22 1956 ...... 1,600,074 366,010 1,966,084
Automobile Passenger . . ... 10.4 21 1957 .. 1,486,662 355,318 1,841,980
Elevated-Subway ......... 8.9% 48 1958 1,348,818 338,821 1,687,639
Bus .................... 6.2 35
1959 ... 1,369,254 358,642 1,727,896

aBoth journey speed and time in tramnsit are computed on a door-to-door
basis—i.e., they include walking to and from mass transportation lines
and/or parking lots.

bMean journey speed rises to 10.0 miles per hour when only “unlinked”
elevated-subway trips are considered, that is, only those without any other
trip link using another mode of travel. All “linked” elevated trips—chiefly
using bus at one end of the journey—had a mean speed of only 8.4 miles
per hour.

aYearly totals converted to average daily passengers by dividing by 316
weekday equivalents per year. P; S were ted on system where
fares were paid.

bSource: Schroeder, Werner W., Metropolitan Transit Research Study
Chicago Transit Authority, 1956. Annual Reports of the Chicago Transit
Authority, 1957-1959.
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SURFACE MASS TRANSPORTATION

TABLE 49
DAILY

PASSENGERS AND AUTOMOBILES

IN THE CITY OF CHICAGO RELATED TO POPULATION, 1946-1959

Thousands Thousands
Chicago Of CTA Surface of
Population Surface Rides Per Automobiles Automobiles
In Passengers 100 Persons Registered Per 1,000
Year Thousands Per Day? Per Weekday In Chicago” Persons
1946 .. ... ... ... 3,531.3 3,146 89.1 461.7 131
1947 ... 3,553.7 3,083 86.8 512.8 144
1948 ... ...l 3,576.2 2,894 80.9 567.7 159
1949 ...l 3,598.6 2,555 71.0 634.4 176
1950 ... ...l 3,621.0 2,286 63.1 705.2 195
19851 ... ... 3,620.0 2,109 58.3 734.8 203
1952 ... ..o 3,620.0 1,925 53.2 725.7 200
1953 ... 3,620.0 1,819 50.2 764.9 211
1954 ...l 3,620.0 1,677 46.3 792.9 219
1955 ... 3,620.0 1,615 44.6 831.4 230
1956 ... ... ... . 3,620.0 1,600 44.2 870.5 240
1957 ... 3,620.0 1,487 41.1 874.8 242
1958 .. ...l 3,585.0 1,349 37.6 856.4 239
1959 ... 3,550.0 1,369 38.6 857.5 242

aSchroeder, Werner W., Metropolitan Transit Research Study (Chicago: Chicago Transit Authority, 1956).
b“Comparative Wheel Tax Statement” City of Chi City Collectors’ Office. Unpublished reports.

TABLE 50
PERSONS ACCUMULATED IN THE CENTRAL BUSINESS DISTRICT* AT 1:00 P.M., BY MODE
OF TRAVEL, SELECTED YEARS 1926-1959"

Bus and Elevated- Suburban

Year Automobile« Streetcar Subway Railroad Total

1926 ... ... 22,400 126,893 117,331 88,331 354,955
1931 . ... 27,961 124,912 104,651 91,382 348,906
1935 30,869 129,925 93,788 67,480 322,062
1940 .. .. ... 37,602 125,620 89,001 79,827 332,050
1945 . L 28,295 95,471 94,750 103,349 321,865
1951 ... 31,172 78,003 94,356 109,845 313,376
1955 ... 34,722 53,710 108,299 108,938 305,669
1956 ... ... 46,025 51,088 107,036 112,789 316,938
1957 39,511 48,063 112,574 113,913 314,061
1958 ... 43,037 43,439 110,733 109,343 306,552
1959 . 36,043 45,038 113,017 103,272 297,370

iArea bounded by Roosevelt Road, Lake Michi and the Chi River.

hSource: Cordon Count Data of the Central Business District (Chicago: City of Chicago, Department of Streets and Sanitation, Bureau of Street Traffic,
1959) and reports of previous years.

ckncludes taxi passengers.
dincludes CTA and suburban bus lines.
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TABLE 51

AIRLINE TRIP LENGTH FREQUENCY DISTRIBUTION
OF AUTOMOBILE AND TRUCK TRIPS FOR
SELECTED URBAN AREAS

TABLE 53

COMPUTED VEHICULAR TRIPS COMPARED WITH
SAMPLE SURVEY VEHICULAR TRIPS FROM
ZONES 001 AND 067

Trip Cumulative Cumulative
Length Automobile Trips Truck Tripsb Percentage | Sample Percentage
Fll':qt'eillliy F’.l‘ime‘Il l(;estir;a;ii;: s’eh" ;a: C o ted Vill:;vel{ar ()g lSr'.:r:ple
wcu 1141 Ctl Lind
Groups [Pittsburgh Detroit Chicago Detroit Chicago (Minutes) | Opportunities Trips OTrli,l‘){se Trips 'l‘ripsy
< 1 28.0% 22.7% 22.9% 40.7% 14.1% Zone 001
1 24.4 20.1 21.2 18.1 38.1 )
2 14.2 12.8 12.6 10.6 13.7 0- 2 112,600 9,714 | 27.4 6,181 | 174
3 9.3 9.2 9.0 6.7 8.9 2- 4 300,750 | 15,230 | 429 13,591 | 38.3
: ;; Z: ;i :; jz 4- 6 493,000 | 16,950 | 47.8 17,050 | 48.1
6 3.7 53 4.4 3.5 3.3 6- 8 792,000 | 19,836 | 56.0 20,064 | 56.6
7 2.5 3.9 3.8 2.6 2.8 8-10 1,046,000 | 21,753 | 61.4 21,649 | 61.1
8 1.8 3.2 2.9 2.0 1.9
9 1.4 2.4 2.0 13 L7 10-15 2,018,000 | 26,931 76.0 25,431 | 71.7
10 1.0 1.9 1.8 L3 1.1 15-20 3,008,000 | 30,101 84.9 29,201 | 824
1 6 1.3 L6 0.9 0.8 20-25 3,884,000 | 31,756 | 89.6 31,351 | 88.4
12 4 1.0 1.2 0.7 0.7
13 2 07 0.9 0.6 0.5 25-30 4,514,000 | 32,588 | 91.9 32,311 | 912
14 1 0.5 0.7 0.4 0.4 30-35 5,204,000 | 33,306 | 93.96 32,912 | 92.85
15 1 0.4 0.5 0.3 0.3 35-40 5,774,000 | 33,776 | 95.28 33,854 | 95.50
16 a 0.3 0.4 0.3 0.3
17 a 0.2 0.3 0.2 0.2 40-45 6,341,000 | 34,194 | 96.46 34,168 | 96.39
18 2 0.1 0.2 0.1 0.1 45-50 6,829,000 | 34,546 | 97.45 | 34,578 | 97.54
19 a 0.1 0.2 0.1 0.1
~20 a 0.2 0.9 0.2 0.5 50-55 7,083,000 | 34,700 | 97.89 34,781 | 98.12
‘ 55-60 7,411,000 | 34,760 | 98.05 34,974 | 98.66
Total 100.0% | 100.0% | 100.0% |100.0% 100.0%
Over 60 9,508,000 | 35,445 1100.00 35,448 | 100.00
Total Trips
Represented
In Internal
Surveys 1,227,667 2,990,485 4,810,873 495,110 801,951 Zone 067
aSome trips, but less than .05 Per Cent. 0- 2 23,000 2,929 12.4 3,032 12.88
"RES miless otcn while Detrort irips were. reported m groups of 0-1 2- 4 120,000 | 9274 | 39.4 | 7,808 | 33.17
miles, 1-2 mil'es,.etc: A more plete report. [ s in “'_l“ri;,x, Length
giig:f?hcyNzifm\l’):;l‘.w; fi‘;’éig)";:ol,“f{f“ on MHighway Planning” CATS 4- 6 275,000 12,818 54.45 10,247 44.29
6- 8 541,000 14,726 | 62.55 13,070 | 55.52
8-10 916,000 |16,237 | 68.97 14,712 | 62.50
TABLE 52 10-15 1,914,000 |[18,929 | 80.41 | 18,413 | 78.22
BUS TRIPS AS A PERCENTAGE OF ALL PERSON TRIPS
- . 0 .
RELATED TO AVERAGE FAMILY AUTOMOBILE 1520 2,998,000 120,701 | 87.93 20,20 85.81
OWNERSHIP 20-25 3,814,000 |21,550 | 91.54 21,515 | 91.39
Number of Percentage Of 25-30 4,626,000 |22,064 | 93.72 22,452 | 9537
l?j‘:ngl‘;'i'l‘;‘} nla)::liogyTﬁ?:b 30-35 5282,000 |22,354 | 94.96 | 22,753 | 96.65
0 58.5 35-40 5,825,000 |22,563 | 95.85 23,014 | 97.76
B 12.6 40-45 6,159,000 |22,762 | 96.70 23,121 | 98.21
2o 6.8 4550 | 6,685,000 [22,991 | 97.66 | 23,150 | 98.34
3 or more ..... 5.0 50-55 7,267,000 |23,223 | 98.65 | 23,322 | 99.07
All Families . . . 18.2 55-60 7,828,000 {23,355 | 99.20 23,358 | 99.22
aActually, families and unrelated individuals. Over 60 | 9,508,000 {23,541 |100.00 23,541 1100.00

bIncludes trips by streetcar.
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TABLE 354
COMPARISON OF ACTUAL AND PREDICTED INTERCHANGES MEASURED IN WEIGHTED VEHICLE TRIPS

FOR SEVEN ANALYSIS ZONES, BY TIME RINGS OUTWARD FROM EACH ZONE CENTER

Zone 001 Zone 003 Zone 012 Zone 067 Zone 118 Zone 487 Zone 553
Trip Time
In Minutes Pre- Pre- Pre- Pre- Pre- Pre- Pre-
(Min. Time Path)| Actual | dicted| Actual| dicted| Actual| dicted| Actual| dicted | Actual | dicted | Actual | dicted | Actual | dicted
0- 1.9 6,181 | 9,714) 5,347 8,469/ 11,689 15,553 | 3,032 2,929 3,522| 3,912 2,079| 1,691} 15,288 12,158
2- 39 7,410 | 5,516| 4,562 5,391 7,158| 14,013| 4,776 | 6,345 | 3,687 | 5,608 280 274
4- 59 3,459 | 1,720 2,144 2,099 14,087 | 13,288 | 2,439 | 3,544 | 1,403 | 1,795 4,357| 4,241| 9,425 6,047
6- 79 3,014 | 2,886 1,405, 1,707| 7,797 5,897 2,823 | 1,908 | 3,341 | 3,519 971 | 1,097 | 2,460 | 2,819
8- 99 1,585 | 1,917 1,727 825| 5,622 4,189 1,642 | 1,511 | 1,018 692 642 | 1,358 | 3,224 | 3,556
10-149 3,782 | 5,178| 3,302 2,234| 8,769 7,345 3,701 | 2,692 | 2,433 935 953 211 3,620 | 3,389
15-19.9 3,770 | 3,170 | 2,044 | 1,203| 7,110| 4,340 | 1,787 | 1,772 | 1,334 | 1,036 437 950 | 2,169 | 2,843
20 -249 2,150 | 1,655| 1,359 682| 5,901 3,129 1,315 849 | 1,555 | 1,090 291 359 397 | 1,229
25-299 960 832 906 388 | 2,835 1,894 937 514 | 1,170 620 425 333 535 | 1,066
30 -34.9 601 718 735 321 1,565 1,137 301 290 323 229 74 373 348 | 2,345
35-399 942 470 272 372 844 739 261 209 27 146 137 136 363 | 1,208
40 - 44.9 314 418 123 123 588 | 1,208 107 199 116 162 286 104 325 | 1,112
45 -49.9 410 352 88 222 308 364 29 229 85 163 131 52 301 300
50 - 54.9 203 154 53 67 246 817 172 232 40 117 42 26 206 550
55-59.9 193 60 112 122 171 505 36 132 81 30 18 6 225 272
60 and over 474 688 401 355 929 | 1,201 183 186 12 93 117 29 282 274
Total 35,448 |35,448 | 24,580 | 24,580 | 75,619 | 75,619 (23,541 | 23,541 {20,147 {20,147 | 11,240 | 11,240 39,168 |39,168

Time is established by minimum path computation, using 1956 actual street metwork. Trips are computed by formula reported in Chapter VI,

TABLE 55

TRIPS PER DWELLING PLACE BY MODE OF TRAVEL,
BY NUMBER OF CARS OWNED, WITHIN RING OF RESIDENCE

CARS OWNED PER FAMILY
0 1 2 Or More

Ring of .
Residence Auto Transit Total Auto Transit Total Auto Transit Total
0+ 1 37 1.62 1.99 2.76 .87 3.63 4.91 1.55 6.46
2 .43 1.90 2.33 3.33 1.25 4.58 5.89 1.42 7.31
3 51 2.00 2.51 3.72 1.17 4.89 6.44 1.07 7.51
4 .44 2.15 2.59 3.74 1.22 4.96 7.59 1.27 8.86
5 1 1.86 2.57 5.29 1.09 6.38 8.28 .84 9.12
6 93 2.12 3.05 5.79 .85 6.64 9.58 73 10.31
7 1.45 2.00 3.45 5.64 .94 6.58 9.95 .64 10.59
All Rings .49 1.93 2.42 4.35 1.11 5.46 8.07 95 9.02
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TABLE 56

COMPUTED MASS TRANSPORTATION TRIPS COMPARED WITH SAMPLE URVEY MASS TRANSPORTATION TRIPS
FROM ZONES 002, 043 AND 172

Airline Journey

Distance
In Miles Percentage
Zone 002
0-1 5.0
1- 2 5.2
2-3 4.4
3- 4 9.4
4- 5 8.1
5- 6 8.9
6- 7 12.2
7- 8 10.0
8-9 10.8
9-10 6.2
10-11 31
11-12 34
12-13 2.3
13-14 1.5
14-15 1.0
15-16 1.4
16-17 9
17-18 9
18-19 .8
19-20 8
20-21 5
Over 21 3.2
Total 100.0
Zone 043
0-1 114 1.6 31 5
1- 2 912 13.1 1,087 16.6
2-3 2,111 30.2 1,414 21.5
3-4 1,471 21.1 1,513 23.0
4- 5 1,062 15.2 736 11.2
5-6 713 10.2 541 8.2
6- 7 233 33 342 5.2
7- 8 143 2.0 185 2.8
8- 9 88 1.3 31 5
9-10 112 1.6 306 4.7
10-11 15 2 123 1.9
Over 11 8 2 253 3.9
Total 100.0
Zone 172
0-1 7.4 842 11.4
1- 2 13.7 1,426 19.3
2-3 20.3 1,097 14.9
3- 4 14.1 517 7.0
4- 5 8.8 307 4.2
56 4.3 247 33
6- 7 1.6 202 2.7
7- 8 1.2 124 1.7
8-9 2.6 246 3.3
9-10 20.6 1,927 26.2
10-11 3.8 31 4
Over 11 1.6 418 5.6
Total 100.0
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TABLE 57

SUMMARY OF PROJECTIONS FOR THE STUDY AREA—1956 TO 1980

Ratio
Item 1956 1980 1980/1956
Population . ............ ... i 5,169,663 7,802,000 1.51
Land in Urban Use (Sq. Milles) ........... ... ... .. . 562.8 1,083.3 1.92
Mean Family Income . ..............iuriiitiennnnennenonn. $7,750 $11,297 1.46
Median Family Income . ........... ... .00 iiiveienenaen .. . $5,100 $ 7,400 1.46
Aggregate Consumer Income (in billions). ....................... $16.71 $ 37.45 2.24
Employment ... ... ... ... e s 2,548,800 3,873,800 1.52
Motor Vehicle Registrations
Automobiles . ..... ... ... e e 1,461,600 2,828,000 1.93
Automobiles garaged at residences ........................ 1,341,600 2,607,500 1.94
THUCKS . ottt e 130,000 211,000 1.62
5. 2P 5,600 7,000 1.25
Total ... e 1,597,200 3,046,000 1.91
Person Trip Destinations in Study Area
By Automobile and Taxi .................. ... ... ... 7,781,027 15,625,000 2.01
By Mass Transportation® ... ................... ... ....c.... 2,431,371 2,456,000 1.02
Total ... 10,212,398 18,081,000 1.77
Vehicle Trip Destinations in Study Area
Automobile and Taxi ............ ... ... ... . . i 5,116,860 10,193,964 1.99
Truck (weighted) ........ ... ... . ... . . . . . . i 1,418,425 2,467,030 1.75
Total ... .. 6,535,285 12,660,994 1.94
Miles of Person Travel (over-the-road)
By Mass Transportation ................ ... .c0iiiuieeennn. 14,919,000 18,078,000 1.21
By Automobile ............. ... ... ... .. .. e 50,200,000 100,900,000 2.01
Total ... e 65,119,000 118,978,000 1.83
Vehicle Equivalent Miles of Travel
(over arterials and expressways) ..............ccniiiiinennn 34,240,000 67,054,000 1.96

aDoes not include destinations in Ring 8.

bThese are computed route miles of person travel and will differ slightly from the figure given in Table 17 of Volume I.
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