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This paper evaluates the changes that took place between 1948
and 1955 in the relationship of the central business district to
the metropolitan area. Many of the findings presented here,

which are based on quantitative data, confirm the unsupported
views of persons concerned with the changing urban structure.

Although the number of trips destined to the central business

district increased during the 7-year period, the proportion of
total area trips to the central area declined. Suburbanization,
accompanied with development of commercial establishments,
has had a definite impact upon the business center of the city.
Although the central business district remained a major ter-

minus for residents trips, it was less so in 1955 than in 1948.

@ CENTRAL business districts in today's metropolitan areas are taking on new meaning
in the urban structure. In the past 2 decades the urban population has increased at a
very rapid rate, with a general tendency on the part of families to live farther from the
central city. With this expansion has come a development of new outlying commercial
and service facilities which, with an increased number of new employment centers out-
side the central business district (CBD), are now carrying on functions formerly as-
sociated with the central area.

What has been the impact of the growth of these functions upon the CBD and the travel
to it? The need for information to answer this question has become increasingly impor-
tant in order that planners and legislators may have a better understanding of the chang-
ing urban relationships in this very complex section of cities. From the data ob-
tained from the 1948 and 1955 home-interview travel surveys® which were sponsored by
the Regional Highway Planning Committee for metropolitan Washington, D.C., in co-
operation with the Bureau of Public Roads, an attempt has been made to measure this
impact as it relates to travel.

SUMMARY OF FINDINGS

The most important travel characteristic reflecting the change in the relative eco-
nomic character of the CBD between 1948 and 1955 was the decreasing proportion of
trips to the CBD in relation to total travel. The pattern in which the percentage of
intra-area trips destined to the CBD decreased progressively with distance and varied
with socioeconomic conditions and historical trends in a lateral direction around the
CBD remained similar in both years. In 1955, however, residents of each of the geo-
graphical subdivisions studied made a smaller proportion of their intra-area trips to
the CBD than in 1948. Although the CBD remained a land-use complex of major trip
attraction, it was less an attractor of trips in 1955 than in 1948.

Of those residents who did make trips to the CBD, the more important changes in
the geographical pattern of their distribution took place with distance from the central

! This paper was presented at the 38th Annual Meeting of the Highway Research Board,
Washington, D.C., January 1959.

? The procedures used in these studies are described in the ""Manual of Procedures for
Home Interview Traffic Study," which is available by purchase from the Public Adminis-
tration Service, 1313 East 60th Street, Chicago, Ill.
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area rather than with direction. Although there were fluctuations in the directional
distribution of CBD trips, the pattern in 1955 remained approximately the same as in
1948. The pattern of distribution as related to distance indicated a more significant
shift, however, as an increasing percentage of the CBD trips were made by individuals
residing at greater distances from the central area. These changes followed a pattern
related to the distribution of population and residential growth, and also to the increasing
uniformity in the frequency of trips per dwelling unit.

As indicated by the number of trips for each purpose, the functions carried on within
the central area were changing. The retail segment of the CBD became relatively less
important as the number of trips for non-retail activity increased and those for shop-
ping decreased.

This does not imply that shopping trips to the central area will decline until they
become insignificant. The volume of shopping trips should increase if greater acces-
sibility to the central area is provided and shopper convenience is improved. Never-
theless, by providing the same attracting forces outside the CBD that previously caused
residents to make trips to the CBD, a greater choice in direction of movement has been
given area residents.

Of those residents who were attracted to the central area for one purpose or another,
the most notable change was the increasing use of the private automobile. The general
increase in automobile ownership permitted a greater use of this mode of travel for all
purposes for which trips would be attracted to the CBD. As automobile ownership in-
creases in those subdivisions that were among the lowest in 1955, and as the number of
trips to the CBD by individuals residing at greater distances from the CBD where transit
service is less convenient increases, the use of the private automobile in traveling to
the CBD should increase even more.

In Washington, D.C., as in other cities, many CBD functions have expanded into the
fringe area surrounding the CBD because of increasing costs of land, rent, taxes, etc.
As a result, many of the travel characteristics peculiar to the central area have become
apparent in the fringe area. To obtain a more comprehensive picture of travel to the
CBD, this area should be analyzed in future studies.

SCOPE OF STUDY

The metropolitan area of Washington, D.C., included in the 1948 transportation
study is shown in Figure 1. To develop travel data to the central area and to determine
the relative effects of distance as well as direction upon a person's travel to the CBD,
the study area was subdivided into rings and sectors. Sector divisions of the 1948 sur-
vey were used to indicate direction and 2-mile rings, as measured from the Zero Mile-
stone,® were used to show distance. Together they make up what henceforth will be
called ring-sectors, and all trip data were grouped into these subdivisions. Ring-sec-
tors are comprised of a number of transportation zones grouped according to the dis-
tance from the CBD of each zone's 1948 centroid of population. Because of the location
of the centroids of population and the irregular shapes of transportation zones, the stip-
pled areas in Figure 1 tend to overlap the distance rings.

The area of the repeat study in 1955 was extended beyond the 1948 limits because of
the growth in residential development. To have comparable data for a trend analysis,
however, only those trips by persons residing within the 1948 area were used. This pro-
cedure did not bias the 1955 data to any great extent since the 1948 area included resi-
dents who made 92 percent of the trips within the 1955 cordon and 95 percent of the re-
sidents trips destined to the CBD.

The Washington CBD, as defined in this analysis, is shown in Figure 2. Trips to
this area, included in the study, were average weekday trips related to the traveler's

3 Although Zero Milestone was not the exact center of the CBD, it was chosen for use in
this study because it had been employed in an earlier study "Travel to Commercial Cen-
ters of the Washington Metropolitan Area," by Gordon B. Sharpe, Highway Research
Board Bulletin 79, 1953.
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zone of residence, even though the trips may have originated elsewhere. Although the
trip zone of origin would provide a truer picture of direction and distance of actual
travel to the CBD, experience in sampling has shown that place of residence and dis-
tribution of population are more stable and reliable factors when determining travel
characteristics, both for the purpose of estimating future travel patterns to the CBD
and for comparing travel patterns in two or more cities.

The trip purposes studied were limited to three groups: work, shop, and other.
The category of "other'' included business, medical-dental, school, social, recreation,
eat meal, change mode of travel, serve passenger, and home trips.

There were several reasons for this grouping of trip purposes: first, for the pur-
poses of analysis, it was simpler; second, trips to work and to shop are the purposes
most closely associated with trips to the CBD; and third, residents making trips for
each of the reasons grouped in the "other" category made less than 20 percent of such
trips to the CBD on an average weekday.

The modes of travel analyzed included automobile driver, automobile passenger,
taxi passenger and mass-transit passenger. Trips by taxi and truck operators in the
course of their daily work and all pedestrian travel were excluded. Pedestrian trips,
however, must be kept in mind in any discussion of data concerning trips coming from
within the first 2-mile ring.
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Figure 1. 1948 Washington, D.C. metropolitan transportation study area, by ring-sec-
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CHARACTERISTICS OF STUDY AREA

Though there were changes within the Washington CBD, such as buildings demolished,
parking facilities created, new office buildings erected, etc., the basic physical outline
did not change greatly between 1948 and 1955, and it continued to have the commercial
and employment functions associated with this complex type of land use. In addition,
the CBD also houses many Federal Government activities, which are a major source of
employment for area residents.

The number of persons employed in the CBD remained almost constant, increasing
less than 2 percent between 1948 and 1955 (189, 100 to 192,800 persons employed). 4
Employment opportunities, however, had increased outside the CBD at a greater rate
than within. The proportion within the CBD decreased from 31 to 27 percent, or from
a ratio of 1 job for every 6 persons to 1 for every 8 persons living in the area.

Retail sales within the CBD remained approximately the same, about $367 million
for each of the 2 years. This is not a true comparison, however, when considering the
changed value of the dollar. It was found that prices in 1955 had increased generally
by 11.4 percent over 1948. When adjusted by the Consumer Price Index for metropolitan
Washington as published by the Bureau of Labor Statistics, 1955 retail sales amounted
to $325 million, or a relative loss of 11 percent, as measured in 1948 dollars. More-
over, even though retail sales for the metropolitan area increased, the proportion of
these sales made within the CBD, on a constant dollar basis, decreased from 26 to 19
percent. Since the close of World War II, population growth in the Washington, D.C.,
area has followed the general trend of most large metropolitan areas in the United States.
Between 1948 and 1955, population within the area, as determined by the travel studies,
increased 31 percent, from 1,110,000 to 1,454,000 persons (Table 1). Approximately
95 percent of this growth occurred beyond 4 miles of the CBD.

A comparison of the percentage distribution of population and dwelling units between
1948 and 1955 reveals that the more significant relative changes occurred between the
2-mile distance rings rather than between sectors around the CBD. The relative dis-
tribution of population had changed between rings by as much as 6 percentage points from
what it had been in 1948, while 7 of the 9 sectors changed less than 1 percentage point
(Table 1). Population growth was extending outward from the CBD with no major shifting
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Figure 2. Central business district of Washington, D.C.

‘Data concerning employment income, and retail sales were obtained from selected
statistics prepared by the mass transportation staff of the National Capital Planning
Commission and the National Capital Regional Planning Council.
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of residents from one sector of the study area to another. The distribution of dwelling
units followed the same general pattern as population.

ANALYSIS OF DISTANCE AND DIRECTION FACTORS

The volume of intra-area travel by residents in 1955 increased 42 percent over what
it had been in 1948 (Table 2). Trips to the CBD, on the other hand, increased only 4
percent, or from 255,338 to 265,659. In addition, residential (dwelling unit) growth
had increased 44 percent (336, 181 to 485,108), or at a rate slightly greater than trip
growth (Table 1). While this resulted in a less than 2 percent decrease in total area
trips per dwelling unit, trips per 100 dwelling units destined to the CBD decreased 28
percent (76 to 55).

Of greatest significance was the decrease in the proportion of trips destined to the
CBD. Although there was a 4 percent increase in the actual volume, the percentage
relationship of these trips to total area travel had decreased from 14. 9 to 10. 9 percent
which presents a picture of decreasing trip orientation to the CBD.

TABLE 1

POPULATION, DWELLING-UNIT, AND DENSITY DATA FOR 19848 AND 1955, GROUPED BY RINGS
AND SECTORS SURROUNDING THE CENTRAL BUSINESS DISTRICT

Population Dwelling unmits Number of
dwelling
1955 1948 1955 1948 units per
residential

Area Number Percent Number Percent Number Percent Number Percent acre, 1955
Rings i'm)

0-2 268,256 18.4 271,468 24.5 105,494 21.8 89,357 26.5 5.7

2-4 279,293 26.1 354,912 32.0 137,610 28.3 108,491 32.4 22.3

4-6 433,848 29.8 305,163 21.5 134,789 27.8 86,120 25.6 10.2

8-8 284,938 19.6 145,627 13.1 83,039 17.1 42,556 12.7 6.5

8-10 88,102 6.1 32,681 2.9 24,176 5.0 9, 657 2.8 4.7
Total area 1,454,137 100.0 1,109,851 100.0 485,108 100.0 338, 181 100.0 125
Sectors

0 5,910 0.4 6,291 0.6 3,323 0.7 2,767 0.8 195.5

1 57,565 4.1 43,146 3.9 22,267 4.6 13,205 4.0 7.8

2 173,748 12.0 129,236 11.7 67,256 13.9 44,715 13.3 9.9

3 367,558 25.3 321,147 29.1 128,400 26.5 98,476 29.3 21.5

4 212,025 14.5 153,803 13.7 63,672 13.1 42,927 12.6 13.8

5 150,466 10.4 107,168 9.6 41,816 8.6 27,704 8.3 16.7

8 210,034 14.3 157,408 14.2 66,642 13.7 44,163 13.1 20.6

T 149,753 10.3 115,869 10.4 51,923 10.7 40,016 11.9 9.9

8 127,378 8.7 75,783 6.8 39,809 8.2 22,208 8.7 5.1
Total area 1, N . 5 , . N . s N .
! No comparable data available for 1948.

TABLE 2

TRIPS TO THE CENTRAL BUSINESS DISTRICT DURING 1948 AND 1955,
CLASSIFIED BY PURPOSE AND MODE OF TRAVEL

‘Work trips Shopping trips Other trips 11 trips
Vode of tras el | Trp comparisons PO tri¥ P Alltep
1955 1948 1955 1848 1955 1048 1955 1948
'Total intra-area trips.. . ....___ - 272 097 164,109 108 4 45 847 777 M 418,824 | 1,158, 255
Trips to CBD_____ - 42,189 31,545 5,044 ¢ 3.828 M 07 21, 108 82,40
Automolnle duser. ... - |{Percentage of trips to CBD 5 192 551 83 i4 50 71
1855 percentage/1948 percentage - 8l 6 - [ — 7
1955 trips to (‘BI)IHMB trips to CBD 13#|. - 156 |. _. - 16 _____ 146
‘Total mr.rn-urea tps.. 105, 879 51,020 22,793 434,118 274, 591,015
Tnps toCBD....____ - 33, 419 44712 3 581 12,552 12,010 50, 43
Automobile passenger.__.___._ Percentage of trips to (,HD 316 88 157 29 85
1955 percentage/1948 pet 98| ... 6 - &b 88| ...
1955 trips to BDIINB lrl]h to CBD. 17 125} . . 105 ... 145 _____.._
Toml wira-area trips. 13, 550 10,017 2,974 1,001 46,476
toCBD_. ____ 7 043 5,653 1578 1,319 11 573
Tax1 pa¢ . _, ounswcm - 52 ¢ 56 4 531 249
e/lMs pereentage....___ 92 ... . L .
1955 trlpb ',o CBDD/1948 trips to CBD. 125 | ... 121 .. .
183, 857 219,003 29, 7 30,619
79, 41 94, 543 19,241 25,683
Mass-transit passenger. 43 2 432 846 4
100 T .| e .|  s|..._...
84 (L) [Pty ) R | I,
575 383 452, 194 192,217 10, 160 1,709, 597
162 092 150 866 31,235 34,41 255, 338
Alimodes.............. .. . ML bty taze 28 2 34 18 2 1 ue
percen percentege.......{ B ...} B[ ___._____ | 7| B e
1955 trips to CBD/1948 trips to 107 M| o] 10| | 108 s




Since this study involves measurement of the effects of distance and direction from
the central area on the travel patterns to the CBD, an analysis was made to determine
the "'"degree of trip orientation" to the CBD of the trips made by residents of each ring-
sector. This was accomplished by comparing the percentage of residents trips for each
ring-sector destined to the CBD with the average percentage for the total area. Resi-
dents of the ring-sectors whose percentage of trips to the CBD exceeded the average
for the total area could be said to have a greater than total area average orientation
to the CBD. On the other hand, residents of those ring-sectors having a percentage of
trips to the CBD below the average would be considered less oriented than the area as
a whole. The percentages were then ranked in class intervals of 0 to 20, 20 to 40, and
40 percent or more above or below the total area average for each of the 2 years. Fig-
ure 3 illustrates the relative orientation of trips to the CBD by residents of each ring-
sector in the manner just described.

The degree of trip orientation was then compared for the 2 years to ascertain whether
the general relationship of trips to the CBD had been maintained even though the per-
centage had decreased. In both years there were definite geographic areas which main-~
tained a high degree of trip orientation. Residents who had a higher than average ori-
entation in 1948, with few exceptions, retained this relative rank in 1955. Moreover,
there were instances where the percentage of trips to the CBD decreased at a rate much
less than that which was indicated by the average for the total area. As a result, these
residents trips ranked even higher in relative orientation than they had in 1948. An ex-
ample of this situation occurred in sectors 1, 2, and 3 (Figure 3).

TRIP PURPOSES

The volume of residents intra-area work trips in 1955 increased 27 percent over that
of 1948 (452,194 to 575,383). Work trips to the CBD, however, increased only 7 per-
cent, from 150,866 to 162,092 (Table 2). As a result, the percentage of work trips
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Figure 3. Percentage of intra-area trips to the CBD by residents of each ring-sector.



destined to the CBD decreased from 33. 4 to 28. 2 percent, or a 1955 to 1948 change
ratio of 0.84. Although the CBD work trips decreased in relative importance since
1948, they had not decreased as much as shopping trips which had a change ratio of
0.52 or as much as "other" trips which had a change ratio of 0. 72.

In each of the purpose categories, the proportion of CBD trips by mass transit de-
creased while trips by automobile increased (Table 3). In actual volume, work trips

TABLE 3

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT FOR VARIOUS PURPOSES IN 1948 AND 1955,
CLASSIFIED BY MODE OF TRAVEL

Automobile- Automobile- | Taxi-passenger | Mass-transit All trips
driver trips passenger trips trips passenger trips
Purpose of trip

1955 1948 1955 1948 1955 1948 1955 1948 1955 1948

26 0 20.9 20.6 12.7 4.4 3.7 49.0 62.7 | 100.0 | 100.0

1.24 ———— 1.62 . 1.19 P .78 A . .
190 1.1 14.3 10.4 5.1 3.9 ﬁl.sg 74.6 | 100.0 | 100.0

L7 [ 1.38 R 131 . .
47.3 30.1 17.3 17.1 59 6.6 2962 6.2 | 10c . | 100.0

157 - L.01 U . 89 ——- . -
310 22.1 19.0 13.6 4.8 4.5 45.2 59.8 | 100.0 | 100.0

1.40 ——- 1. 40 c—-- L07 — .76 R ———- ———
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46.9% OR MORE [l 40% OR MORE ABOVE AVERAGE 39 6% OR MORE
40 2% — 46.8% EBER 20% - 40% ABOVE AVERAGE 33 9% — 39.5%
33.5% —40 1% B8 0% -20% ABOVE AVERAGE 28 3% — 33 8%
33 4% AVERAGE FOR TOTAL STUDY AREA 28 2%
26.7% — 33.3% EZH 0%- 20% BELOW AVERAGE 22 6% — 28.1%
20.0% —26.6% [ 20% - 40% BELOW AVERAGE 16 9% — 22.5%
19.9% OR LESS =-140% OR MORE BELOW AVERAGE 16 8% OR LESS
C_JnNo TRIPS
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Figure 4. Percentage of intra-area work trips to the CBD by residents of each ring-sec-
tor.
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by mass transit decreased from 94,543 to 79,441 (Table 2). However, the 1955 to 1948
change ratio indicated that mass-transit work trips had an index of 1. 00. The decreas-
ing use of mass transit for travel to work was a general trend throughout the study area
and not particularly characteristic of only the work trips to the CBD. This same char-
acteristic applied to shopping trips to the CBD by mass transit.

The increasing proportion of work trips to the CBD by automobile passengers in-
dicated a greater use of car pools. In the Washington study area, mounting congestion,
increased costs in driving and parking, and less convenient transit service in suburban
areas have done much to encourage the forming of car pools by residents who must
travel to the CBD day after day.

The volume of shopping trips within the study area increased 74 percent between
1948 and 1955 (110,160 to 192,217 trips). In contrast, the number destined to the CBD
decreased 9 percent from 34,411 to 31,235 trips (Table 2). This decrease in the num-
ber of CBD shopping trips was reflected in the relative decline in the dollar volume of
retail sales discussed earlier.

This decline in the volume of CBD shopping trips, however, does not so vividly il-
lustrate the decreased importance of the CBD for shopping as does the comparison
between 1948 and 1955 of the percentage of total area shopping trips destined to the
CBD (31 percent in 1948 and 16 percent in 1955). This sizable decrease reflects the
increasing development as well as the attraction of commercial concentrations outside
the CBD.

The CBD shopping trip ratio of automobile passengers to that of automobile drivers
decreased from an average of 94 passengers in 1948 to 75 passengers for every 100
automobile drivers in 1955. This was in contrast to the trend for work trips which
increased from an average of 61 automobile passengers in 1948 to 79 for every 100
automobile drivers in 1955.

From these comparisons there is an indication of a decrease in the number of family
trips made to the CBD for shopping. The physical layout and the facilities offered in
the outlying shopping centers were more conducive to family shopping than those located
in the CBD.

Since trips classified as "other" include a wide range of purposes, any comparisons
of 1948 and 1955 data should be qualified. "Other" trips to the CBD increased 3 percent
in 1955 over what they had been in 1948 (70,061 to 72,332). Compared to the 45 per-
cent increase in the total intra-area trips for this group (Table 2), the increase in trips
to the CBD was small.

As was also found for work and shopping trips, the proportion of "other" trips to the
CBD had decreased relative to the total number of "other' residents trips. This com-
parison applies to an average of a group of purposes, and some purposes were above
and some below this average.

Notable for "other" trips to the CBD was the comparatively large increase in the
volume of automobile-driver trips (62 percent), whereas there was a comparatively
slight increase in the volume of automobile-passenger trips (5 percent). As in shop-
ping trips, group and family trips to the CBD compared with those made to other parts
of the study area appeared to be relatively less, and those that were made by an indiv-
idual (such as a visit to a doctor or a business trip) were apparently increasing. A
separate geographical grouping of residents with a high degree of trip orientation was
found for each of the three trip purposes studied (Figures 4-6). As indicated in Figure
4, the largest continuous area of residents with an above average work trip orientation
was located in both study years within sectors 1,2, and 3. On the other hand, Figure
5 which shows the same information for shopping trips indicates that residents having
an above average trip orientation for shopping were located within an entirely different
geographical grouping. Hence, the degree of orientation varied between trip purposes
within any one ring-sector.

Between 1948 and 1955 there was no major shifting of these geographical groupings
of above-average orientation from one part of the study area to another, even though
the percentage of trips destined to the CBD decreased for each purpose. There were,
however, extensions of the relative rank of above-average orientation which had existed



in 1948 among residents in ring-sectors closer to the CBD. In the case of shopping
and "other" trips, no radial pattern of above-average orientation extended beyond a
radius of 6 miles in 1955 as was the case for work trips.

MODES OF TRAVEL

The major change observed in residents choice of mode of travel to the CBD was the
increased use of private automobiles and conversely the decreased use of mass transit
(Table 3). The volume of automobile-driver and automobile-passenger trips to the CBD
in 1955 had approximately the same percentage increase over that of 1948, 46 and 45
percent, respectively (Table 2). As has been pointed out, the increased proportion
of automobile-passenger trips in the work category offset the lesser proportions in the
other categories. The over-all average of the number of automobile passengers to the
number of automobile drivers traveling to the CBD remained approximately the same,
61.5 automobile passengers to every 100 automobile drivers in 1948 and 61. 3 in 1955.

The volume of taxi-passenger trips to the CBD by residents increased 11 percent,
from 11,573 to 12,871 trips (Table2).

There was a decrease in the percentage of trips destined to the CBD for each mode
of travel. The mode of travel with the greatest relative change was automobile-driver
trips, which had a change ratio of 0. 79 (Table2). Even though the volume of automo-
bile-driver trips to the CBD increased 46 percent over the period 1948 to 1955, trips
to places outside the CBD had increased by an even greater percentage (88 percent).

The trip purposes for each travel mode indicate two significant characteristics
(Table 4). First, approximately one-half to two-thirds of the total volume of trips
by each mode of travel in 1948 and 1955 were to work. Second, with the exception of
automobile-driver trips, each of the modes of travel studied had a greater percentage
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Figure 5. Percentage of intra-area shopping trips to the CBD by residents of each
ring-sector.
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of trips to work in 1955 and a smaller percentage for "other" purposes than was the
case in 1948.

The increase in the percentage of automobile-driver trips made for "other™ purposes
reflects the increase of automobile ownership (61 cars per 100 dwelling units in 1948
and 79 in 1955). With the increased availability of an automobile as well as a general

1948 1955

Sector |Omi,_ Sector Sector 10Omi __ Sector
2 3 2 3- 3

Sector

Su:'orEE H Sector
8 ]

Sector Sector Sector Sector
7 6 7 6
LEGEND
PERCENTAGES ARE RANKED IN RELATION TO THE AVERAGE OF THE TOTAL STUDY AREA

PERCENTAGE OF TRIPS RANK PERCENTAGE OF TRIPS

10 THE CBD-1948 _ TO THE CBD—1955
8 6% OR MORE [l 40% OR MORE ABOVE AVERAGE 6 3% OR MORE
7.4% — 8.5% [BB8Y 20% - 40% ABOVE AVERAGE 54% — 6 2%
62% —73% B2 0%-20% ABOVE AVERAGE 45%—53%

6.1% AVERAGE FOR TOTAL STUDY AREA 4.4%
4 9% — 6.0% B 0%-20% BELOW AVERAGE 3.5% —4.3%
37% —4.8% [EHH 20% - 40% BELOW AVERAGE 2.6% — 3.4%
3.6% OR LESS 40% OR MORE BELOW AVERAGE 2.5% OR LESS
{—INO TRIPS

%] 500 TRIPS OR LESS

Figure 6. Percentage of intra-area “other" +trips to the CBD by residents of each
ring-sector.

TABLE 4

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT BY VARIOUS MODES OF TRAVEL IN 1948 AND
1955, CLASSIFIED BY PURPOSE

Work trips Shopping trips Other trips All trips
Mode of travel

1955 1948 1955 1948 1956 1948 1955 1948

Automobile driver_____._______._ 51.2 55.9 7.2 6.8 41.6 37.3 100.0
Ratio, 1955/1948___ . __ .92 | L 1.06 | ... L12 | cooom | e | e

Automobile passenger- __ 66, 2 55. 1 89 10.3 24.9 34.6 100.0
Ratio, 1955/1948______ 120 | ... 86 | ceeien Ny 2 S RN I
Taxi passenger.  ..__.._. 54,7 48.8 12,3 11.4 33.0 39.8 100.0
Ratio, 1955/1948___.__ L12 | ... 1.08 | ... I .- T O I [

Mass-transit passenger. _ 66.2 62.0 16.0 16.8 17.8 21.2 100.0
Ratio, 1955/1948______ .07 | ... 95 | ee-aes 8 | s eeeen | aeee--

All modes of travel________ 61.0 59.1 11.8 13.5 27.2 27.4 100. 0
Ratio, 1955/1948_____ .. ... 1.03 - ———— 87 | ameee- ' ' I U (OO I
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trend of an increase in the number of individuals licensed to drive, there was the ten-
dency to drive to the luncheon engagement or to the night school in the CBD.

The degree of trip orientation that residents had in 1948 and 1955 indicated that there
was a separate geographical grouping of ring-sector residents with above-average ori-
entation for each of the modes used in traveling to the CBD (Figures 7-10). However,
many of the radial patterns of above-average orientation, as seen in 1948 for each mode,
were not so apparent in 1955. Residents beyond 6 miles showed a greater tendency to
have a lower degree of trip orientation to the CBD in 1955 for each of the modes of tra-
vel than they had in 1948. Thus, the general relationship (rank) between ring-sector
residents and the CBD, as related to the average percentage for each mode of travel,
changed and a geographical regrouping took place rather than an extension of the relative
rank of orientation, as in purpose of trip. The pattern in 1955 appeared to be more of
a readjustment of travel, linked possibly with the growth of new centers of attraction
outside the CBD as well as increased automobile ownership.

The percentage of total CBD trips made by residents of each ring-sector is illustrated
in Figures 11 and 12. As is indicated, there were many changes between 1948 and 1955
in the relative distribution of residents trip purposes and the modes used to travel.
These changes and others as they relate to distance and direction from the CBD are
discussed in the sections that follow.

ANALYSIS OF DISTANCE FACTOR

The attitude of residents concerning distances from the central part of the city may
change, even in so short a period as 7 years. A travel distance of 10 miles to the CBD
in 1955 wasnot considered unusual, whereas in 1948 residents would have felt that the
distance was too great. This changed attitude did not develop simultaneously in all
directions from the CBD. Therefore, the averages used in discussing distance ring

1948 1955
Sector 'Omi,_ Sector Sector er1T] rmr Sector
m glflf
6mi., daizss W
Sector %?x 4 m. Sector sector AT mi
] T q \ t}
2 mi
CBO' CBD
ector O, E H N tor O,
Sector Sector N N £ ;: Sector
5 8 HER RNR 1 7
] R HHIEY
T G
--ﬂ.ﬂ:
Sector Sector Sector Sector
T ] 7 6
LEGEND
PERCENTAGES ARE RANKED IN RELATION TO THE AVERAGE OF THE TOTAL STUDY AREA
PERCENTAGE OF TRIPS RANK PERCENTAGE OF TRIPS
TO THE CBD-1948 —_— TO THE CBD—1955
12.7% OR MORE B 40% OR MORE ABOVE AVERAGE 10 0% OR MORE
10 9% — 12 6% B8 20% - 40% ABOVE AVERAGE 8 6% — 9.9%
9 1% —10.8% BRR 0%-20% ABOVE AVERAGE 72%—85%
9 0% AVERAGE FOR TOTAL STUDY AREA 7%
7 2% — 8.9% B2 0%-20% BELOW AVERAGE 5.7% — 7.0%
54% — 7.1% ) 20% - 40% BELOW AVERAGE 4.3% — 5.6%
5 3% OR LESS 40% OR MORE BELOW AVERAGE 4.2% — OR LESS

[ w~o TRIPS
[3x]500 TRIPS OR LESS

Figure 7. Percentage of Intra-area automobile driver trips to the CBD by residents of
each ring-sector.
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characteristics vary to a certain extent between sectors of a ring.

In this study of the effects of distance upon residents travel, several changes of a
significant nature are apparent. The first, as seen in Table 5, is a decrease in the
actual volume of trips to the CBD by residents within 4 miles of the CBD and an increase
in the number of residents trips beyond this distance. Secondly, as brought out in Table
5, there was a decrease of approximately the same magnitude, 3 percent, in the propor-
tion of trips destined to the CBD by residents of each of the rings.

TABLE 5

TRIPS TO THE CENTRAL BUSINESS DISTRICT IN 1948 AND 1955,
CLASSIFIED ACCORDING TO PURPOSE AND DISTANCE OF

RESIDENCE FROM THE CBD
0 to 2 miles 2 to 4 mujes 4to 6 miles 610 8 miles 8 to 10 miles Total area
Trip Purpose OmMparions
1956 1048 1985 1948 1955 1948 1955 1948 1955 1948 1956 1948
Work tr
Touﬁntrn—aml trips. 101,280 | 107,862 | 161,175 | 146,674 | 175,817
Trips to CBD. 31,044 | 37,387 | 47,502 | 54,504 | 50,363
Pemnlm of l!'lph to CBD . N6 e 25 B0 287
1955 prree: 51- 1048 peu'enta L7 08 [— B4y .. 86
1856 !.nps o 1)/1948 trips to CBD L —— 87| o 121
Shopping trips
‘otal thtra-area trips.___... 13, 500 30, 452 81,674 66, 744
Trips to 10, 062 12, 040 9,725
Percentage of l.rlps o CBD - 657 26 146
1956 percenlage/1949 perce! [} 7. 62
o:h:“" trips to CBI/1948 mps t GBD 8 M 98
'l'ot.uﬁmm ATCA LTIps___ 218,085 | 267,988 | 876,868 | 532,231
Trips to CBD .. 19,751 | 21,014 | 25,484 | 21,461
Permntnge of lrlp« to CBD 117 91 55 67 40
1985 perce 85| cooeen | B2 s 80
Al 1955 mps to (Eem)/ms mps w CBD T 86 | —oocaee- 116
rPOos
l.al mtrl—uren trps. 343,798 | 330, 505, 616 216 | 774,292
Trnpste CBD___.____ ____ 56, 802 074 | 79,568 | 91,008 | 81,549
Percentage ol trips to an 165 10.3 13 4 183 105
1955 percentuge/194R perce! .. fp— |1 [ — 80
1955 tripe to 5 l)/ms trlp\  GBD [ 7 J— [-oin — 117
1948 1955
s.;ior 1O m1. Sn;or Sector Omi  Sector
8 mi, N
HEHHHT HH H
-, AT HHT
" mi. 1 6 mi.
A - HiH N A
Seclor 4mi, . < Sector H mt H Sector
] * 4 3! 4
mi 3 mu
cBD TN (D) it
tor O Sector Of 5" T
Sector Sector Sector B Sector
8 5 8 ¥ i )
) \ : :
30
Sector Sector Sector Sector
7 1] 7 6
LEGEND
PERCENTAGES ARE RANKED IN RELATION TO THE AVERAGE OF THE TOTAL STUDY AREA
PERGENTAGE OF TRIPS RANK PERCENTAGE OF TRIPS
TO THE CBD—-1948 —_— TO THE CBD-1955
13.8% OR MORE Il 20% OR MORE ABOVE AVERAGE 12 0% OR MORE
119%—137% 8% 20% - 40% ABOVE AVERAGE 103% —119%
9.9% — 1 8% B8 0% -20% ABOVE AVERAGE 8.6% —102%
9.8% AVERAGE FOR TOTAL STUDY AREA 8.5%
78%— 9.7% BE] 0%-20% BELOW AVERAGE 68%— 8 4%
59% — 7.7% D 20% - 40% BELOW AVERAGE 51%— 67%
5 8% OR LESS 40% OR MORE BELOW AVERAGE 5 0% OR LESS
[ NoO TRIPS

[%] 500 TRIPS OR LESS

Figure 8. Percentage of intra-area automobile passenger trips to the CBD by residents
of each ring-sector.
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The pattern in which the percentage of trips destined to the CBD decreased was also sig-
nificant (Table 5). In 1955 the percentage for eachofthe first three distance rings was ap-
proximately the same as the percentage for the next outer ring in1948. For example, in
1955, residents within 2 miles of the CBD made 16. 5 percent of their total trips to the CBD;
this was approximately the same percentage as for residents within 2 to 4 miles of the CBD
in1948. Ifthistrend wereto continue for the following7 years, the residents within 2 miles
of the CBD in 1962 would make approximately the same percentage of trips tothe CBD inres-
idents 2 to 4 miles from the CBD made in 1955, or 13 percent; residents 2 to 4 miles and4to 6
miles from the CBD would make 1 0 and 6 percent, respectively, of their trips tothe CBD in
1962. The percentage of trips to the CBD by residents 6 to 8 and 8 to 10 miles from the
CBD did not fit the pattern of change just described. The percentage for both rings was
approximately the same in each year. This similarity in the two outer rings, which are
basically suburban, suggests that residents of suburban areas tend to have a more sim-
ilar orientation to the CBD than urban areas closer to the CBD.

A significant factor in the distribution by distance of residents CBD trips was the
leveling off which occurred between 2 to 4 miles and 4 to 6 miles of the CBD (Table 6
and Figure 13), a characteristic also observed in the distribution of dwelling units. In
1948, the major proportion of trips to the CBD were made by residents within 2 to 4
miles of the CBD. At that time, residents of this ring accounted for 91,938 or 36 per-
cent of the total trips to the CBD. In 1955, however, the number of CBD trips made by
residents within 2 to 4 miles had decreased and similar trips made by residents within
4 to 6 miles had increased. As a result, the number of trips from the two rings were
about the same, 79,568 and 81,549, respectively.

This characteristic of residents trips to the CBD is important in estimating future
trip distribution. Theoretically, it is altogether possible that total trips to the CBD
made by residents of each of the five distance rings could approach, although not reach,

1948

Sector 10 m1
2

1955

Sector Sector mns Sector
3 2 3

‘Q::
Sector 4 mi Sector Sector Sector
[} 4 ] ry
2 mi
\Sector O
L -:
N -
* R EERN o
Sector P Sector Sector * H Sector
8 A 5, 5 8 . 5
5 . 7
W
Sector Sector Sector Sector
7 [} 7 6
LEGEND
PERCENTAGES ARE RANKED IN RELATION TO THE AVERAGE OF THE TOTAL STUDY AREA
PERCENTAGE OF TRIPS RANK PERGENTAGE OF TRIPS
TO THE CBD-1948 — TO THE GBD-1955
35.0% OR MORE B 40% OR MORE ABOVE AVERAGE 31 2% OR MORE
300% — 34.9% B3B8 20% - 40% ABOVE AVERAGE 26 7% —31 1%
25.0% — 29 9% Bl 0% -20% ABOVE AVERAGE 22 3% — 26 6%
24.9% AVERAGE FOR TOTAL STUDY AREA 22.2%
19 9% — 24 8% EE 0%-20% BELOW AVERAGE 17 8% —22.1%
14 9% — 19.8% [ 20% - 40% BELOW AVERAGE 133%— 17.7%
14.8% OR LESS 40% OR MORE BELOW AVERAGE 13 2% OR LESS
[_]no TRIPS
1500 TRIPS OR LESS
Figure 9. Percentage of intra-area taxi passenger trips to the CBD by residents of

each ring-sector.
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a more uniform distribution. Over a period of time the level of trip distribution found
between the 2- to 4- and 4- to 6-mile rings would just extend outward at a lower percen-
tage level through the 6- to 8- and possibly the 8- to 10-mile rings. As the percentage
of CBD trips by residents residing between 6 and 10 miles of the CBD increases, there
will be a relative decrease in the percentage of the total CBD trips made by residents
within 6 miles of the CBD.

1948 1955
Sector IO mi __ Sector Sector 1Omi __ Sector
2 3 2 3
8 mi Bm\l.
6mi - 6 mi.
Sector Sector X
: mi H e :".l\
2m 2mr,
CBD\-- £ 8 DE
tor O, Sector Of - X
»
- H s S
Sector Sactor P
8 HHE 5
;!
Sector Sector Sector Sector
7 6 4 [
LEGEND
PERCENTAGES ARE RANKED IN RELATION TO THE AVERAGE OF THE TOTAL STUDY AREA
PERCENTAGE OF TRIPS RANK PERCENTAGE OF TRIPS
TO THE CBD—1948 —_ 70 THE GBD-1955
31 6% OR MORE Il 40% OR MORE ABOVE AVERAGE 27 1% OR MORE
27.1% — 31.5% BB 20% - 40% ABOVE AVERAGE 23 3% — 27 0%
22.6% — 27 0% BBR 0%-20% ABOVE AVERAGE 19.4% — 23 2%
22.5% AVERAGE FOR TOTAL STUDY AREA 19.3%
18 0% — 22.4% EEH 0%-20% BELOW AVERAGE 15.4% — 19.2%
135%— 17 9% [HH 20% - 40% BELOW AVERAGE 11.6% — 15.3%
13.4% OR LESS E=340% OR MORE BELOW AVERAGE 1t 5% OR LESS
[INo TRIPS

[X] 500 TRIPS OR LESS
Figure 10. Percentage of intra-area mass-transit passenger trips to the CBD by resi-
dents of each ring-sector.

TABLE 6

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO PURPOSE
AND DISTANCE OF RESIDENCE FROM THE CBD

Work trips Shopping trips Other trips All purposes
Distances from CBD

1955 1948 1955 1948 1955 1948 1955 1948

0-2miles .o eeimeaaan 19.7 24.8 24.2 26.0 23.9 28.2 21.4 25.9
2-4miles. oo 29.3 36.1 32.2 35.0 30.3 36.2 30.0 36.0
4-6miles. _____ .. ... 31.1 27.5 31.1 28.7 29.7 26.4 30.7 27.4
6-8miles_ ... 15.0 9.4 10.7 8.3 12.3 8.0 13.7 8.8
8-10miles_ ___ ... 4.9 2.2 1.8 2.0 3.8 1.2 4.2 1.9
Totalarea. .. oo ceoee 100.0 100.0 100. ¢ 100.0 100.0 100.0 100. 0 100.0
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Two observations support this possible trend in residents trip distribution. The
first was the greater uniformity in the number of CBD trips per 100 dwelling units
throughout the five distance rings in 1955 (Table 7); the range in the number of trips
was from 44 to 61, or a difference of 17. In 1948, the range in the number of trips
among distance rings was from 50 to 85, or a difference of 35.

The second observation has to do with the increase in the proportion of dwelling units
located between 6 and 10 miles of the CBD (Table 1). In 1948, this area contained 15.5
percent of the total dwelling units within the study area; by 1955, the proportion had
increased to 22.1 percent. Each consecutive ring circumscribed a much larger area
than the preceding ring. Even though residential density per acre is progressively less

TABLE 17

NUMBER OF TRIPS PER 100 DWELLING UNITS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO PURPOSE AND
DISTANCE OF RESIDENCE FROM THE CBD

Work trips Shopping trips Other trips All purposes
Distances from CBD
1955 1948 1955 1948 1955 1948 1955 1948
30.3 41.8 7.2 10.0 16.4 22.1 53.8 73.9
34.6 50. 2 7.3 11.1 15.9 23.4 7.8 84.7
37.4 48.2 7.2 1.5 15.9 23.4 60.5 81.1
20,2 33.3 4.0 6.7 10.7 13.1 4.0 53.1
32.8 34.3 2.3 7.1 11.3 8.9 46.5 50.3
33.4 4.9 6.4 10.2 14.9 20.8 54.8 76.0
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Figure 11l. Relation of residents trips of each ring-sector to total area trips made to
the central business district in 1948, according to purpose and mode of travel.
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as distance from the CBD increases, the larger area of each consecutive ring permits
a corresponding increase in the number of residences within each ring when fully de-
veloped. This has occurred in the 2- to 4~ and 4- to 6-mile distance rings. In 1955,
the densities within these rings were 22. 3 and 10. 2 dwelling units per acre, respective-

ly, but the total number of residences for the 2 rings were nearly equal, 137,610 and
134,789,
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Figure 12. Relation of residents trips of each ring-sector to total area trips made to
the central business district in 1955, according to purpose and mode of travel.
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Figure 13. Percentage distribution of trips to the central business district of Wash-

ington, D.C., compared to that of dwelling units, by distance of residence from the CBD
average weekday-1948 and 1955,
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It there continues to be an increasing similarity in the frequency of CBD trips per
100 dwelling units, and if it is assumed that the residential development within 6 miles
of the CBD will become more static as less land is available for new development, and
the residential development between 6 and 10 miles of the CBD continues at a high rate
of increase because of the open land available, then, theoretically, there would be a
greater increase in the number of trips from the outer rings than from those closer to
the city center. The percentage of total CBD trips by residents located between 6 and
10 miles of the CBD will increase, and this would cause a relative decrease in the pro-
portion of total CBD trips made by residents within 6 miles of the CBD.

TRIP PURPOSES

Between 1948 and 1955, a change took place in the percentage distribution of resi-
dents trip purposes that was related to distance from the CBD (Table 8). In 1948 the
proportion of residents trips to the CBD for work increased with distance from the
CBD. The reverse was true of "other" trips. The proportion of trips for shopping,
however, varied only slightly with distance; the difference between the nearest ring
and the farthest ring from the CBD was only 0. 5 percent.

The pattern of trip distribution in 1955 remained about the same as 1948 for work
and "other" trips. In contrast, the percentage of CBD trips for shopping decreased
with distance, from 13.3 percent within 2 miles of the CBD to 5.0 percent within 8 to
10 miles of the CBD. This comparison shows the effect of increased commercial de-
velopment outside the CBD, especially in the suburban communities.

Work Trips

In 1955 there was no concentration of residents making work trips to the CBD in any
single concentric distance ring as was the case in 1948. As shown in Table 6 for 1948,
residents 2 to 4 miles from the CBD had made the largest proportion of the total work
trips destined to the CBD (36. 1 percent). By 1955, however, the percentage distribution
had changed, and there was only a 2 percent difference between the proportion of trips
made by the residents within 2 to 4 and 4 to 6 miles of the CBD (29. 3 and 31.1 percent,

TABLE 8

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO TRIP
PURPOSE OF MODE TRAVELED AND DISTANCE OF RESIDENCE

FROM THE CBD

0 to 2 miles 2to 4 miles 4 to 6 miles 6 to 8 miles 8 to 10 miles Total arca
Maode of travel and trip purpose . N I _ -
1955 1948 1855 148 1955 1M8 1955 1948 1955 1048 1955 1948
Automobile-driver trips to—
Work ... .. 450 484 46 4 548 50 3 55 2 58 4 640 66 6 701 51 2 55 8
Ratlo, 1085/1948____._ ______ o3 I 85 91 91 | ... | 95 | _.___. 92 —
Shop....... - 38 65 87 59 82 74 74 69 21 92 72 88
Ratl 58 - 1 47 i [ 107 - 106 - -
Other___ 51 2 451 449 k) 415 a7 4 34 2 21 a3 27 41 6 374
Ra — - 114 - 114 | __ ___ 111 118 - 151 S 111 -
Total oooo..____.________ . - 100 0 100 0 100 ¢ 100 0 100 0 180 0 100 0 100 0 1000 00 ¢ 100 0 100 0
Automobile-passenger trips to—
............ -- R b 61 6 a0 527 68 0 56 8 728 612 750 56 2 6 2 a5 1
108 | ... 120 120 | ... 1 1 . 133 12 -
120 81 87 103 94 nz 73 96 53 21 89 103
97 - B4 80 76 - - 86 -
335 423 83 370 26 a5 mg 292 w7 a7 249 M6
bl - 76 72 hR 72
100 0 100 0 100 0 10 0 100 0 100 0 o0 0 100 0 1 o 100 0 o0 0 100 0
56 1 513 5 8 71 50 1 87 57 7 307 34 5 R7T 7 57 4R 8
L0 - 121 103 - 1 88 - £ - 112 -
21 04 116 04 18 8 “1 ne 173 84 ———— - 123 114
88 - 112 133 h? - - - 108 -
s 483 316 425 311 37 2 $07 520 581 123 330 98
91 - 74 50 472 - ]S -
1000 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0
600 50 659 630 70 4 630 732 643 70 42 66 2 620
102 - 106 112 R 114 | 102 - 107 ——
170 159 181 18 8 18 1 185 13 4 18 4 111 177 18 0 168
107 - . 88 | ______ 87 [ 73 A3 - 95 - .
B0 251 18 0 207 136 185 134 17 8 129 81 178 212
92 - 87 T N 150 - . 84 -
100 0 100 0 100 0 100 0 100 0 100 0 100 0 100 0 o 100 0 100 ¢ 100 0
56 2 5 6 588 593 (O] 59 4 66 4 627 7 682 610 591
______ 101 PR 104 —————— 106 — 14 e 1 ——
133 B35 127 131 19 42 92 126 50 “o 1ns 1335
_____ 97 8 —————— 73 R 36 m———— 87 P,
305 29 275 276 263 28 4 %4 47 243 178 272 74
102 | ___... 100 ¢ ___ 100 | ... 9 | ... 187 | ... L 2 .
100 0 100 0 100 0 100 0 100 0 100 0 100 ¢ 100 0 100 0 100 0 100 0 100 0
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respectively. The changes that occurred duringthe 7-year period are illustrated graphically
in Figure 14. As work trips made up a major portionofthe total CBD trips, it is apparent that
residents work trips were an important factor in the leveling of the distribution curve.

In the future an increasing percentage of CBD work trips is expected to be made by
residents of the outer rings, extending the plateau of percentage distribution at a lower
percentage level over an even wider area than in 1955. As shown in Table 7, the range
among distance rings for work trips destined to the CBD per 100 dwelling units was only

half as great in 1955 as it was in 1948,

If this range of difference were to be maintained

or decreased even more, then those rings with the greatest future growth in residential
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development would tend to have the largest increases in residents work trips to the
CBD.

On the basis of present day residential development, it is expected that the majority
of future dwelling units will be constructed in the outer rings, thereby increasing the
relative percentage of total work trips to the CBD from these areas. This is already
apparent in the increased proportion of the total work trips made to the CBD by resi-
dents of the 6- to 8-mile ring. In 1948, residents of this ring made 9. 4 percent of the
CBD work trips as compared with 15. 0 percent in 1955.

Although the volume of residents work trips destined to the CBD in 1955 decreased
within 4 miles of the CBD and increased beyond this distance, the percentage made to
the CBD by residents of each distance ring decreased (Table 5). It should be noted also
that trips made by residents within 2 miles and within 8 to 10 miles of the CBD had ap-
proximately the same change ratio, 0.91 and 0. 92, respectively. Because of distance,
it would be expected that a greater decrease in residents trips would be found in the 8-
to 10-mile ring than in the area between 2 and 8 miles.

The explanation of this relationship was found by examining the trips made by resi-
dents of sector 2 of the 8- to 10-mile ring. Residents of this sector, as will be men-
tioned later, had an above-average orientation of intra-area work trips that were des-
tined to the CBD. Residents of this ring-sector also accounted for over one-half of the
trips made by residents of this ring. Because of the small number of trips made by
residents of the other sectors of this ring, residents of sector 2 greatly influenced the
results for this ring. It is possible that as residential development increases in the
other sectors of the 8- to 10-mile ring, that are less oriented to the CBD than sector 2,
a change ratio more in line with the travel distance will occur.

Another change which took place during the 7-year period was the shift in mode of
travel to work (Table 9). For both years, the general pattern was for the percentages
of automobile-driver and automobile-passenger work trips to increase with distance
from the CBD while the percentages of work trips made by taxi passengers and mass-
transit passengers decreased with distance. However, in 1955, the most significant
difference was the decreasing distance in which mass transit was the dominant mode
used to travel to work. In 1948, residents within 6 miles of the central area made 50
percent or more of their work trips to the CBD by mass transit. In 1955 this percentage
applied to a 4-mile radius.

TABLE 9

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO MODE OF TRAVEL

OF TRIP PURPOSE AND DISTANCE OF RESIDENCE FROM THE CBD
0to 2 miles 2 (0 4 miles 4 to b mules 6 to 8 miles 810 10 mles ‘Total arca
Trs purpose andd mode ot frave) —
1933 Tuis 1955 1948 1956 1948 1955 1948 1455 1948 1956 1948
Work trips In
Antomolnle drivers . e mmemeed] 147 103 205 194 298 257 8o 351 443 4“4 4 20 0 209
atio, 1975/1918 - 143 - 1006 116 [ 1.08 - - oo ( .. 124 aeon
Automaob WORECLS 17 77 177 ns Ny 152 248 21 4 21 4 26 127
Ratio, 1955/148  _ ___ - 182 — 151 T | o 14 - 16 | ... 1862 - -
Tanl paswnpers - - LX) b3 49 32 30 28 14 14 7 45 44 a7
Rato, 1965/198s -l 18 - 154 107 - 108 PR 1b e 119 -
Mass-tiansit pssengers oo | AR B o Y 05 7 444 5 3 dk 3 435 200 27 %o 627
Ratio, 1955194 - L L1l 79 72 - 74 Jrp— 78 -
Total Jp— - -] 1R wo o o0 0 100 ¢ 100 0 100 ¢ 1w o 1000 100 0 00 0 1000 100 0
shoppmg trygs by
Sutomohle deiverss L L0 L 538 58 181 45 251 145 352 18y 20 22 190 ni
R 1tw, 1955/148 91 - - 19 N 178 | .. 1 8h - ) I . 1 P
Automobile passenge 109 38 no 104 103 B 213 157 334 373 1“3 104
110, 1955/194 - 287 .- 112 - 126 —— 13b - - w o 1388 ———
Tani paswnger s .- - E b0 55 48 32 58 44 20 47 23 P 51 39
Ratio, W56/1948__ ____ . __ . 1m [ 150 - 171 [ 54 ——- . - 1341 [——
Mass-transit passengers . . - - T8 849 65 5 Y 528 w1 445 6l 7 “3 M5 [ Y "o
Ratw, 1955148 ... .. .. 2 — 45 - - T T 67 - 128 [ L] . -
Total W e m eermereseen - ol HOO wou woe o 1w e wo w0 iwo 100 0 100 ¢ 100 0 100 0 00 ¢
Other trps by—
Automobile divers L] 40 8 82 30 29 57 & 332 0 6 404 60 5 50 4 473 01
Ratio, 1955/148  ___ [ 1 - 144 - 147 [ . 1 50 - 120 [ 157 -
Autamobile passengers . 133 120 173 177 17 8 s 218 44 255 M8 1743 171
Ratio, 1955/1948. 1 - 98 46 - 20 73 - 1o [
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Tt should be noted that the percentage of residents work trips made by mass transit
in 1955 for any given distance ring was approximately the same as the percentage in 1948
for the next outer ring. For example, in 1955, residents within 2 miles of the CBD
made 64. 8 percent of their work trips by mass transit; in 1948 residents within 2 to 4
miles made approximately the same percentage, 65.'7. This same relationship follows
regardless of distance ring. If this same pattern were to continue in the 7 years fol-
lowing 1955, then by 1962 only the residents within 2 miles of the CBD would make over
50 percent of their work trips to the CBD by mass transit.

Shopping Trips

The percentage distribution of residents shopping trips to the CBD changed less be-
tween the five distance rings than the distribution of work or "other™ trips, even though
there was a decrease in the total volume of shopping trips to the CBD between 1948 and
1955. Of the relative changes that did take place, however, the most significant was
the apparent leveling off of the peak of trip distribution within 2 to 4 miles of the CBD
(Figure 14). Residents within 2 to 4 and 4 to 6 miles of the CBD in 1955 made 32.2 and
31.1 percent, respectively, of the shopping trips to the CBD (Table 6).

In the previous discussion of work trips it was mentioned that with growth in resi-
dential development beyond 6 miles of the CBD, the leveling of the distribution curve
would likely extend over an even wider area than in 1955, and this would result in a more
uniform distribution of residents work trips to the CBD. In the case of shopping trips,
however, there is no basis for such speculation.

Between 1948 and 1955 the average number of daily shopping trips to the CBD per 100
dwelling units decreased in each of the 2-mile rings, and the percentage decrease be-
came progressively greater with distance from the central area (Table 7). It is evident
that residents, particularly those within the first three distance rings, were patronizing
stores outside the CBD for many of their needs and relied on the CBD stores for shop-
ping goods merchandise or for items where a greater selection was desired. In the case
of the outlying communities (beyond 6 miles of the CBD), residents had ready access to
major shopping areas which could supply practically all of their needs. Two department
stores had a suburban branch in 1948, and these were relatively small in sales floor area.
By 1955, one or more branches had been established by each of the large department
stores and by many of the large specialty stores.

In 1948 the area between 6 and 10 miles of the CBD contained approximately 52,200
dwelling units and accounted for a total of 22,600 intra-area shopping trips; of this num-
ber, 3,500 were made to the CBD. By 1955 the number of dwelling units had increased
to 107,200 and intra-area shopping trips had increased to 72,500; yet, of these trips,
only 3,900 were to the CBD. The percentage of intra-area shopping trips destined to the
CBD decreased during the 7-year period from 15. 6 to 5.4 percent, a change ratio of 0. 35.

Of the changes in mode of travel, the most significant was the decreased distance from
the CBD in which mass transit accounted for one-half or more of residents shopping trips
to the CBD (Table 9). In 1948 residents within 8 miles of the CBD used mass transit for
more than half of their trips; in 1955, the same ratio applied only to residents within
6 miles.

Mass-transit passenger travel, although decreasing in the relative percentage of total
shopping trips destined to the CBD, nevertheless accounted for about three-fourths of all
shopping trips made to the CBD by residents within a 2-mile radius and two-thirds of
such trips by residents within 2 to 4 miles of the CBD. These high percentages were
maintained because of the large number of well distributed, converging transit lines which
provided the more densely populated rings with convenient passenger service to the retail
core of the CBD.

The only group to show an increase between 1948 and 1955 in the percentage of shop-
ping trips by mass transit were residents of the 8- to 10- mile ring. This apparent in-
consistency may be due to sample variability, as the total number of shopping trips to
the downtown area by residents of this ring was relatively small, the calculated figure
being 681 in 1948 and 566 in 1955. Since the sampling rate was 1 in 20 in this area in
1948 and 1 in 10 in 1955, the number of residents interviewed was only 34 in the first
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year and 56 in the second year. When broken down by mode of travel, therefore, the
reliability of the data on mode of travel for this ring is not great. .

Other Purpose Trips

The volume of CBD trips made for purposes other than to work or shop by residents
within a 4-mile radius of the CBD decreased between 1948 and 1955. Beyond 4 miles,
however, there was an increase in the number of such trips. The distribution pattern
followed closely that of work and shopping trips (Table 6 and Figure 14).

Because of the diverse purposes included in the "other" category, it is difficult to do
any more than speculate on the future position of the distribution curve. As a group,
however, these trip purposes had several of the trend characteristics observed in the
distribution of work trips. First, the range between the ring with the largest and the
one with the smallest number of "other" trips to the CBD per 100 dwelling units de-
creased from 14 trips in 1948 to 6 in 1955 (Table 7), and second, residents beyond
6)mi1es were making an increasing proportion of total "other" trips to the CBD (Table
6).

With increased residential development in the outer rings and decreasing differences
between rings in trips per dwelling unit, the distribution curve over a period of time
might be expected to parallel that of work trips. In any discussion of future trends, the
several purpose categories that make up "other" trips must be considered. Trips for
purposes of social-recreation, eat meal, and business are not quite so rigid in their
directional movement, and there is greater opportunity for choice of destination than
there is for work trips.

The percentage of total intra-area "other' trips that were made to the CBD decreased
for residents of each ring (Table 5). With the exception of trips made by residents 8 to
10 miles of the CBD, the percentage change indicated by the change ratio shown in Table
5 increased with distance. In the case of the residents within the 8- to 10-mile ring, the
proportion of intra-area trips made to the CBD was already very small.

Within each ring the change in the distribution pattern of travel modes to the CBD for
"other" purposes varied somewhat from that which was indicated for work and shopping
purposes. In neither of the latter two purposes did any of the separate modes of travel
other than mass-transit passenger have a percentage of residents trips to the CBD great-
er than 50 percent in any of the distance rings. Automobile-driver trips to the CBD,
however, were the dominant mode of travel by residents 8 to 10 miles of the CBD in
1948, and this same characteristic applied to residents beyond 4 miles of the CBD in
1955.

It was previously noted that for working and shopping trips there was a reduction dur-
ing the 7-year period in the area in which half or more of the CBD trips were made by
mass transit. In the case of "other' purposes, only residents within 2 miles of the CBD

TABLE 10

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO MODE OF
TRAVEL AND DISTANCE OF RESIDENCE FROM THE CBD

Automobile Automobile Taxi passenger Mass-transit
driver passenger pussengel
Distances from €BD
1955 1948 1955 1948 1955 1948 1955 1948

Q-2miles_ ..o s 12.6 14.1 13.6 16.2 390 40 6 28.8 31.3
2-4 miles.__. 25.5 §4.2 26 6 35.0 322 319 34.2 37.2
4-6 miles_._ . 36.3 4. 3 33.5 31.8 23.2 20 6 26 5 24.3
6~8 miles_ __ - 19.2 137 19.3 13 4 4.4 5.4 86 6.3
8-10miles. . . .ou e aeeaas 6.4 3.7 7.9 8.6 1.2 1.5 1.9

Total 8rea. -« ccceacacamunn 100.0 100.0 100.0 1000 100.0 100.0 100.0 100.0




were in the 50 percent or more category in 1948. By 1955, the use of the private auto-
mobile haq increased to the point that even residents at this distance made less than 50
percent of their total "other' purpose trips by mass transit.

MODES OF TRAVEL

In 1948 and 1955, the proportion of total residents trips to the CBD made by mass-
transit passengers and taxi passengers decreased with distance from the CBD while
those made by automobile drivers and automobile passengers increased (Table 9). The
major change which did take place between 1948 and 1955 was a shift in the mode of
travel. In 1955, there was a smaller percentage of total residents trips to the CBD in
each ring that were made by mass-transit passengers, whereas the proportion of the
CBD trips made by automobile drivers and automobile passengers increased.

In the subsequent discussion of taxi-passenger trips, it must be kept in mind that
only residents taxi trips are included in this study. A very large proportion of taxi-
passenger trips are made by nonresidents (transients and tourists).

Automobile Drivers

The percentage distribution of trips to the CBD, classified according to mode of
travel and distance, is shown in Table 10 and Figure 15. There was approximately the
same percentage of automobile-driver trips to the CBD made by residents 2 to 4 and
4 to 6 miles from the CBD in 1948, 34.2 percent and 34. 3 percent, respectively. This
similarity disappeared in 1955. Residents within 4 to 6 miles made by far the largest
percentage of automobile-driver trips to the CBD, 36.3 percent.

Although residents of the 2- to 4-mile

ring had a substantially smaller average 0 .
number of automobile-driver trips to n — AUTOMOBILE DRIVER
the CBD per 100 dwelling units in 1948 7 ‘\
than that observed for residents of the 20 4 S
4- to 6-mile ring (Table 11), the 2- to 0 — 19a8 TRIPS \\\
4-mile ring included more dwelling units. A " X
This offsetting factor accounted for the N 4 3 1o
similar percentage of the total automobile- 40 I T
driver trips destined to the CBD by resi- 0 s MUTOMOBILE PasBENGER
dents of these two rings in 1948. " // \&

In contrast, the 4- to 6-mile ring in §7[ 2 \\
1955 contained approximately as many 2w ‘\\\
dwelling units as the 2- to 4-mile ring. E o
This characteristic, plus the fact that in ¥ ° t ) o
1955 residents 4 to 6 miles from the CBD  £*[ ~_ L
continued to make approximately the same § 3 ~
number of automobile-driver trips to the I \
CBD per 100 dwelling units as they did in o N
1948, while the number of trips per 100 N
dwelling units in the 2- to 4-mile ring de- ° L L —
creased. These factors caused the change .0
in the distribution pattern in 1955. — MAS5-TRANSIT PASSENGER

The general tendency in 1948 and 1955 o \
was for the average number of automobile- 20 AN
driver trips to the CBD per 100 dwelling , \
units to increase for the first few rings S
and then remain at about the same level % 2 L ] 0
beyond 6 miles of the CBD. With an in- DISTANGE FROM THE CBD (MILES)
crease in residential development in the Figure 15. Percentage distribution of
outer two rings, the percentage distribu- trips to the central business district
tion curve for automobile drivers might of Washington, D.C. by mode of travel

: P and distance of residence from the CBD
tend to flatten beyond 4 miles and possibly average weekday-1948 and 1955.
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extend over a greater distance than in 1948. This trend appeared to be taking place in
1955, as residents 6 to 8 and 8 to 10 miles from the CBD made one-fourth (25. 6 percent)
of the total automobile-driver trips to the CBD. This compares with 17.4 percent in
1948.

The relationship between distance and the proportion of intra-area automobile-driver
trips destined to the CBD remained the same during the period between 1948 and 1955;
as distance from the CBD increased, the percentage of total intra-area automobile-
driver trips destined to the CBD decreased (Table 12). The percentage from each ring,
however, was less in 1955 than in 1948.

The volume of automobile-driver trips to the CBD made by residents 6 to 8 miles
from the CBD varies greatly for both years from those made by residents within 8 to
10 miles of the central area. Residents of both rings, however, made approximately
the same percentage of their total intra-area automobile-driver trips to the CBD, 7.0
and 7. 4 percent in 1948, and 5.1 and 5.0 percent in 1955.

With respect to the purposes for which residents made automobile-driver trips to
the CBD, there was a general shift in the relative importance of work and "other" trips
(Table 8). The proportion of residents automobile-driver trips destined to the CBD
for "other" purposes increased in each ring between 1948 and 1955, while the percentage
for work decreased. By 1955, the percentage for "other' purposes had increased in
the first two rings so that it was the principal purpose for residents within a 2-mile
radius and ranked second for residents in the 2- to 4-mile ring. Work trips remained
the dominant purpose for residents beyond 4 miles of the central area.

Automobile Passengers

The distribution pattern of residents automobile-passenger trips to the CBD in 1948
and 1955 was similar to that of automobile-driver trips to the CBD (Table 10 and Figure
15). A comparison of the change ratio for automobile-driver and automobile-passenger
trips (Table 12), however, shows that the proportion of residents automobile-passenger
trips to the CBD changed less between 1948 and 1955 than did the proportion of automo-
bile-driver trips.

The major difference in the purpose distribution was that automobile-passenger work
trips had become even more common in 1955 than they had been in 1948. Residents
beyond 2 miles of the CBD made 63 percent or more of their total automobile-passenger
trips to the CBD in 1955 for purposes of work. In the area beyond 6 miles, approxi-
mately 3 out of 4 residents traveling to the CBD as automobile passengers went there
to work. In 1948 only residents of the 6- to 8-mile ring made over 60 percent of their
automobile-passenger trips to the CBD for this purpose.

TABLE 11

NUMBER OF TRIPS PER 100 DWELLING UNITS TO THE CENTRAL
BUSINESS DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO MODE
OF TRAVEL AND DISTANCE OF RESIDENCE FROM THE CBD

Automobile Automobile Tax1 passenger Mass-transit
driver passenger passenger
Distances from CBD

1955 1948 1955 1948 1955 1948 1955 1948

0-2mles__ ... 9.9 89 65 63 4.8 5.3 327 53 5
2-4dmles. .o eeooooo_._____| 152 17.8 9.7 112 30 34 29.8 523
4-6mles.___. | 222 25 12.5 12.8 2.2 2.8 23. 6 43.1
6-8miles. . ... ____._. R 19 0 18 2 18 109 7 15 12 5 22.5
8-10 miles -] 219 21.7 146 13.1 .6 1.8 9.3 13.7
Average, total area. ... __ 17 0 16 8 10 4 10 3 2.7 34 24.7 45.4
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TABLE 12

TRIPS TO THE CENTRAL BUSINESS DISTRICT IN 1948 AND 1955,
CLASSIFIED ACCORDING TO MODE OF TRAVEL AND DISTANCE OF
RESIDENCE FROM THE CBD

0to 2 miles 2 to 4 miles 4 to 6 miles 6 to 8 miles 8 t0 10 miles l Total arca
Mode of travel o —_
1955 1948 1955 1948 1955 1948 1955 1948 1956 1948 1955 M8
Auwmnblh driver trips
T'otal intra-area trips. 65,207 | 243,030 | 191,562 | 402,803 , 776 110,900 | 108, 202 28,326 | 1,158,255 | 628, 780
T'rips to CBD... ... 10, 7,960 20,978 19, 315 29, 859 10, 345 15,787 7,763 5, 286 2,008 82,340 | 56,481
‘ereenmeoltrlpltoGBD.. - 108 122 86 01 74 83 51 70 30 74 71 90
%e reentage. - B [— - [——— 89| . ... k3 [T (.31 [ | een
1955 f.rlpl to BDII“B trips to CBD__ IR Y I, 100 ... 1564 cooemaol 203 oooeen 252 | canecaa 140 ...
Automobuile passenger trips
Total mtrwel tri] ---] 57,770 41,676 | 132,184 | 110,496 | 195841 | 127,611 | 152 354 62,056 866 14,304 | 561 015 143
Trips to C 6, 846 5,612 13,407 12,137 16, 890 11,065 9,763 4, 648 3, 1,264 31,716
P tage otrl 8 to C 19 135 101 10 86 87 64 75 67 88 97
1956 percont%flgl ................ 99 | co . 85 | mmeeao W] ceeeeee | 88| oo ol
1955 trlps m D/lm trips to C le2| ... 110 | coreee 183 | coameae 210 comeeen | 280 | ceoene 145 .
lotll lntr&nrea trips.. 20, 986 17,653 18,624 10, 888 11,100 8,873 5,083 2,418 1,408 648 0bb | 46,476
........ 5,018 4,704 4, 140 3,802 2 988 2,387 570 819 55 171 12 871 [ 11,573
Pemntngeof&rlpstocﬂ .. - 239 2%6 22 219 269 269 95 25 6 1no % 22 L]
hﬂé 948 percentage. - L U [ 100 ... 100 k2§ [, 2 ... 89
1955 brl to CBD/1948 trlpiwCBD__ 107 | ceeeel 112 ..o 125 | ... 92| eeeeeee [} N [ 11
Mass-transit passenger trips
Total intra-ares trips. - 215,110 | 200,877 | 245,270 | 164,548 [ 164,312 70,122 47,036 15,026 0,470 | 621,682 | 678,108
Trips to CBD ... - 47,798 41,043 56, T4 31,812 37,005 10, 385 9, 556 2,258 1,325 ( 120,005 | ¢
Percentage of trips to CB. . 22 24 232 193 26 148 203 125 25 193 25
1055 peresntl&%lms percentage........ L2 20 - 88 | eeaeeen | BB L k1 [ |3 W [ G ) N
1955 trips to D/1M8 trips to CBD... [ 2] [ R ) [ 86 (| wememeee 109 | coeeees 170 | e ki B -
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Figure 16. Percentage distribution of trips to the central business district of Wash-
ington, D.C. compared to that of dwelling units, by sectors of residence average week-
day-1948 and 1955,
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Taxi Passengers

In comparison with other modes of travel, the percentage distribution of residents
taxi-passenger trips made to the CBD changed only slightly between 1948 and 1955
(Table 10 and Figure 15). The largest percentage of reported taxi-passenger trips
to the CBD were made by residents living closest to the CBD; those living within 4
miles made 72.5 percent of the total taxi trips to the CBD in 1948 and 71. 2 percent in
1955.

The number of taxi-passenger trips to the CBD per 100 dwelling units was less in
each distance ring in 1955 than it had been in 1948 (Table 11), and in 1955 the number
of trips per 100 dwelling units decreased with distance from the CBD. Because of
this relationship, residential development beyond 4 miles of the CBD should have little
effect on the percentage distribution of taxi-passenger trips to the CBD in the future.

Of significance was the change which occurred in the proportion of taxi-passenger
trips made to the CBD by residents beyond 6 miles of the CBD (Table 12). Although
there were relatively few taxi-passenger trips made to the CBD by residents 6 to 8
and 8 to 10 miles from the central area, residents of both rings more than doubled the
number of trips in the 7-year period. The percentage of total area trips going to the
CBD, however, decreased. As indicated by the change ratio given in Table 12, this
decrease in percentage between 1948 and 1955 for the outer two rings was in sharp
contrast to the percentage change for the first three rings.

Apparently the purposes for which taxi-passenger trips were made were less in-
fluenced by distance from the CBD than they were by other characteristics peculiar
to the residents of the ring (Table 8). The erratic nature of the percentages for the
8- to 10-mile ring is probably due to the small sample of taxi-passenger trips.

One trend in the purpose distribution was apparent in that the percentage of resi-
dents taxi-passenger trips to work increased in all but the 8- to 10-mile ring. By
1955, 50 percent or more of the taxi-passenger trips made to the CBD by residents
within 8 miles of the CBD were for the purpose of work.

Mass-Transit Passengers

Of the four modes of travel studied, mass-transit passenger travel was the only
mode that decreased in the over-all volume of trips destined to the CBD. The residents
accounting for this decrease lived within a 6-mile radius of the central area (Table 12).
Residents within this area still accounted for 92. 8 percent of the mass-transit passenger
trips destined to the CBD in 1948 and 89.5 percent in 1955 (Table 10 and Figure 15).

The decrease in the number of mass-transit passenger trips to the CBD per 100
dwelling units which occurred in each ring was equally significant (Table 11). Since the

TABLE 13
PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS

DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO PURPOSE
AND SECTOR OF RESIDENCE

Work trips Shopping trips Otber trips All purposes
Sectors
1955 1948 1955 1048 1955 1948 1955 1948

0.3 0.6 0.5 0.3 4.2 5.8 1.4 2.0
6.5 5.4 5.6 6.6 7.4 7.6 6.6 6..1
18.7 15.3 14.3 16.9 15.9 16.3 16.2 15.7
27.1 32.2 30.0 30.7 24.5 25.0 26.7 30.0
12.4 11.8 13.5 13.7 12.0 10.0 12. 4 1.6
7.1 8.3 9.4 7.8 7.6 7.3 7.5 8.0
12.0 9.8 16.0 12,1 12.0 10.3 12.5 10.2
8.9 9.5 6.1 7.5 8.9 11 8 8.6 9.9
90 7.2 4.6 4,4 75 59 8.1 6.5
Total area. ... _______ 100.0 100.0 100.Q 100 0 100.0 100.0 100.0 100.0




26

number of trips per dwelling unit by automobile driver, automobile passenger, and
taxi passenger changed only slightly, trips by mass transit accounted for the major
proportion of the decrease within each ring. When residents changed their mode of
travel to the CBD, it was usually a change from mass-transit to one of the other modes.

In both years, as distance from the CBD increased, there was a progressive de-
crease in the number of mass transit passenger trips per dwelling unit. This was in
contrast to automobile-driver and automobile-passenger trips (Table 11).

A change did occur in the relationship of distance and the percentage of residents
intra-area mass-transit passenger trips destined to the CBD (Table 12). In 1948, about
the same proportion of CBD trips to total area trips was found for each 2-mile ring. By
1955, however, the proportion of residents mass-transit passenger trips destined to
the CBD was progressively smaller with increased distance.

Work trips in both years accounted for the major proportion of mass-transit pas-
senger trips to the CBD (Table 8), and the proportion increased for eachring between
1948 and 1955. In contrast, the proportion of mass-transit shopping trips to the CBD
decreased for each ring except for the area closest to the CBD.

ANALYSIS OF DIRECTION FACTOR

The sector subdivisions used in this study are much like a watershed of a stream.

In general, along these sector divisions flow the major inbound and outbound CBD traf-
fic. As a result, the radial patterns of traffic provide still another means, besides dis-
tance, in analyzing the characteristics of travel to the CBD.

In the study of sectors, a different approach is taken from that used in the study of
rings. The variation in distances from the CBD was the major criterion for interpret-
ing much of the information in the ring analysis. In the study of sectors, the radial
growth and distribution of population, socioeconomic characteristics and historical
trends come into play in influencing the patterns that develop and the changes which take
place. It has been said that ... the different types of residential areas tend to grow
outward along rather distinct radii, and new growth on the arc of a given sector tends
to take on the character of the initial growth in that sector....'®

Although there was a shifting between sectors, there were no major changes in the
over -all pattern of residents CBD trip distribution by sectors as there had been by
2-mile rings (Table 13). The percentage of trips to the CBD from 7 of the 9 sectors
varied no more than t 1. 6 percentage points from what it had been in 1948, and even
though the percentage of CBD trips made by residents of sector 3 decreased slightly due
to the relative increases in the other sectors, the major peak in residents trip distri-
bution remained in sector 3.

This pattern of distribution and the relative changes which took place between the
two years are very similar to that which occurred for population and dwelling units,
and it suggests a close relationship between the distribution of residents trips to the
CBD and the distribution of residential development (Figure 16). It did not necessarily
follow, however, that residents of a sector with a large number of trips to the CBD per
dwelling unit also made a large percentage of all residents CBD trips (Tables 13 and 14).
It was not only the number of trips per dwelling unit that affected the pattern of distri-
bution, but also the amount of residential development.

A change did appear to be taking place in the travel pattern of certain groups of con-
tiguous sectors, which in 1948 had practically the same percentage of total trips des-
tined to the CBD (Table 15). In 1948 the percentage of CBD trips made by residents of
sectors 1, 2, and 3 ranged from 16.0 to 16. 4 percent; that by residents of sectors 4,

5, and 6 ranged from 13.5 to 14.3 percent; and that by residents of sectors 7 and 8
ranged from 12.3 to 12.5 percent. By 1955, all the percentages had decreased, and the
decrease was such that the range between percentages for these sector groups was
somewhat larger than in 1948.

% The Structure and Growth of Residential Neighborhoods in American Cities. Federal
Housing Administration, Washington, D.C., 1939, p.114.
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TABLE 14

NUMBER OF TRIPS PER 100 DWELLING UNITS TO THE CENTRAL
BUSINESS DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO
PURPOSE AND SECTOR OF RESIDENCE

Work trips Shopping trips Other trips All purposes
Sectors
1955 1948 1955 1948 1955 1948 1955 1948
15.4 32.9 4.9 40 919 148 0 112 2 184 9
47 5 61 1 7.8 17.3 24.1 40.3 79 4 118.8
40 2 51 3 67 13.0 17.1 25.6 64 1 89.9
34.2 49. 4 7.3 10.7 13.8 17.8 55.3 77.9
315 41.6 66 11.0 13 6 16.3 51.8 68.9
27.3 45 3 70 9.6 13.1 18 3 47 4 73.3
20 3 33 4 7.5 94 13.1 16 3 499 59.1
27.7 358 37 65 12.4 20 7 43 8 62.9
36.7 4489 3.6 6.7 13.6 18 6 53.9 74.3
Average, tota) area .____.______ 33 4 449 6.4 10 2 14.9 20.8 54.8 76.0

It is difficult to say whether these differences between the 1948 and 1955 pattern were
due to a trend that was taking place or to chance. If, however, these differences per-
sist or increase, they may indicate a breaking up of the groups and the beginning of new
sector groupings with a similar orientation of intra-area trips destined to the CBD.

TRIP PURPOSES

The change in the percentage distribution of CBD trip purposes varied from sector
to sector (Table 16). The over-all trend, however, was one of decreasing differences
between sectors in the proportion of residents trips for work and "other' purposes.
Excluding trips made by residents of sector zero, the range between the highest and
the lowest percentage of CBD work trips decreased from 14. 4 percent in 1948 to 10.6
percent in 1955. More striking was the decrease in the range for "other" trips, 11.1
to 5. 4 percent.

Shopping trips, on the other hand, increased slightly in the percentage range among
sectors. The spread among the percentages in 1948 was 6.9 percent, and in 1955 it
was 8.4 percent. This characteristic of shopping trips can be attributed to the unbal-
anced development of commercial facilities among the sectors. An example of this is
indicated by the distribution of trip purposes for residents of sectors 5 and 6. The area
included by these sectors had a relatively sparse development of major commercial
activity in relation to residential growth prior to the 1948 study, and comparatively few
shopping concentrations had been added by 1955. The result, as indicated in Table 16,
was that residents of these sectors maintained a higher percentage of their trips to the
CBD for purposes of shopping than did the residents of the other sectors.

Work Trips

The 1955 distribution pattern among the sectors of residents work trips to the CBD
varied no more than t 2.2 percentage points in all sectors, except sector 3, from the
corresponding percentage in 1948 (Table 13 and Figure 17). Although the percentage
made by residents of sector 3 decreased, the large number of residents of this sector
still accounted for the major peak in the pattern of work trip distribution (32.2 percent
in 1948 and 27. 1 percent in 1955).

Figure 18 shows the relationship between the number of CBD work trips per 100
dwelling units of a sector in 1948 and 1955 and the number of employment opportunities
per 100 dwelling units in that sector. With some exceptions, the general trend in each
of the years was for the number of CBD work trips per 100 dwelling units to decrease
as the number of employment opportunities per 100 dwelling units in a given sector
increased. Employees tend to work at locations closer to their place of residence if
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there is an opportunity to do so, or conversely, they tend to live in the vicinity of their
work.

In comparing the positions of the plotted symbols in Figure 18 for the two years, it
is seen that for a given sector the plotted symbols for 1955 fall to the left of those for
1948, except in the case of sector 7. The reason for this relation is that the rate of
residential development in each of the sectors except sector 7 exceeded the rate of
growth in employment opportunities in the corresponding sector.

The percentage of residents intra-area work trips destined to the CBD decreased in
all sectors with the exception of sector 1 (Table 15). The amount of decrease varied
with each sector, resulting in a new geographic relationship between sectors 1 through
5. Beginning with sector 1 and following around the central area through sector 5, it
is apparent that there was a continual decrease between sectors in the proportion of
1955 intra-area work trips destined to the CBD. Although there are exceptions, this
transition appears to be one from sectors with high average family incomes and with
a large proportion of professional and white-collar employees to one of lower average
family incomes and a large proportion of blue-collar employees. Thus, there is an
indirect inference that an increasing number of employment opportunities were afforded
blue-collar employees outside the CBD in 1955.

The increase in automobile ownership caused a decline in the proportion of mass-
transit work trips made by sector residents (Tables 17 and 18). For example, in both
1948 and 1955 the average number of automobiles owned per 100 dwelling units by resi-
dents of sectors 0, 3, 5, and 6 was below the study area average. On the other hand,
the percentage of work trips by mass transit for residents of each of these sectors was
well above the average. As the number of automobiles owned per dwelling unit increased
between 1948 and 1955 in all sectors, except sector zero, there was a decrease, with
the exception of sectors 0 and 1, in the proportion of work trips by mass transit and a
corrsponding increase in those by automobile.

TAB
TRIPS TO THE CENTRAL BUSINESS DISTRICT IN 1948 AND
RESI
Sector 0 Sector 1 Sector 2 Sector 3
Trip purpose comparisons
1955 1948 1955 1948 1955 1948 1955 1948
Work trips:
Total intmrarea trips_.___.____ 1, 662 2,127 | 27,354 | 21,940 | 73,913 | 54,815 | 150,000 | 135,349
Tripsto CBD..._____._______. 511 911 10, 581 8,071 27,075 | 22,952 | 43,805 | 48,609
Pereentage o! tripstothe CBD._ 30.7 4.8 38.7 36.8 36.6 41. 9 29,2 35.9
1955 percentage/1948 percentage. P 2 [ 1,05 | -——._- 8T | cmeaeee -] N
1955 tnps to CBD/1948 trips to
________________________ W56 | e L3l | cecenee 118 | oo [ 1 N
Shoppmg tnps
Total intra-area trips.. ... 544 156 | 12,242 7,287 | 31,426 | 20,334 | 36,848 | 24,597
TripstoCBD.___________.___. 163 112 1,745 2, 289 4,476 5,816 9,354 | 10,570
Percentage of trips to the CBD.. 30.0 71.8 14.3 31.4 14.2 28.6 25.4 43.0
1955 percentage/1948 percentage. A2 e .46 | oo 80 | oo Pyt I I
19565 trips to CBID/1948 trips to
CBD ________________________ 1.46 | ... (70 [— N i R, .88 | .-
Other tri]
Total intra-area trips. oo 4,172 5,490 | 93,861 | 66,183 | 255,963 | 176,614 | 377,605 | 314,107
TripstoCBD . ________________ 3 054 4,004 5, 365 5,321 11, 551 11,427 | 17,601 17, 524
Percentage ot trips to the CBD. 73.2 74.6 5.7 8.0 4.5 6.5 4.7 5.6
1955 percentsge/1948 percentage._ I 2 [ £ S 69 e . 3 —
1955 trips to CBD/1948 trips to
CBD. ——- I {3 1.01 | ... 101 | oo 1.01 | ...
All purposes:
Total intra-area trips...._.___. 6,378 7,773 | 133,457 | 95,416 | 361,302 | 251,763 | 564,633 | 474,053
TripstoCBD . __._____.___._. 3,728 5,117 17 691 | 15,681 | 43,082 | 40,195 | 70,940 [ 76,703
Percentage of trips to the CBD. 58.5 65.8 13.3 16.4 11.9 16.0 12.6 16.2
1955 percentage/1948 percentage. 89 | ceeee -3 N I, £ I ;TN (.
1955 trips to CBD/1948 trips to
(632 ) 6 2P ¢ I L13 ) . 107 | oo -
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Shopping Trips

The distribution pattern of sector residents shopping trips to the CBD in 1955 did
not change materially from that in 1948 (Table 13 and Figure 17); six of the sectors had
a change within ¥ 1.5 percentage points. The largest relative change, an approximate
4 percent increase, took place in sector 6, and was caused by a population increase of
approximately 53,000 persons, the second largest increase in the study area. The
residents of sector 6 were not served as adequately by major suburban shopping facil-
ities as were other sectors. With few new commercial developments in this sector
between 1948 and 1955, and with the large increase in population, there was an increase
in the number of CBD trips.

The number of commercial concentrations increased in the various sectors, and
thus contributed in part to the decrease in the number of shopping trips per dwelling
unit. The increasing uniformity of CBD shopping trips by sector residents illustrates,
however, that the central area continued to offer certain shopping advantages that were
not satisfied elsewhere (Table 14). If residents trips of sectors 0, 7, and 8 are ex-
cluded, the range between the sector with the greatest number of shopping trips per
dwelling unit and the sector with the least number was only 1.2 trips. In 1948 the range
was 7.9 trips.

Although the actual volume of intra-area shopping trips increased between 1948 and
1955, it is apparent from the change ratio (Table 15) that the orientation of these trips
by residents of each sector had changed significantly. The percentage of intra-area
shopping trips to the CBD in 1955 decreased by one-third for residents in all sectors,
and for residents in six of the sectors the percentage decreased by one-half or more.

Shopping trips for the two years by residents of sector 8 illustrate an extreme of
this decreasing percentage of intra-area trips to the CBD. This sector is relatively
more suburban in character than many of the other sectors at similar distances from
the CBD. In 1948, 1,497 or 15.6 percent of 9,586 shopping trips by residents of sector

LE 15
1955, CLASSIFIED ACCORDING TO PURPOSE AND SECTOR OF
DENCE
Sector 4 Sector 5 Sector 6 Sector 7 Sector 8 Total area
1955 1948 1955 1948 1955 1948 1935 1948 1955 1948 1955 1948
85,549 | 66,587 | 51,641 | 40,752 | 72,810 | 51,684 | 58,008 | 45,624 54,358 | 33,316 575,383 452,194
20,067 | 17,842 11,426 | 12,560 | 19,520 | 14,744 | 14,393 | 14,310 | 14,624 10, 867 162, 092 150, 866
2.5 26.8 21.1 30.8 26.8 28.5 24.8 31.4 26.9 32.6 26.2 33.4
88 | cceiet N7 - T (' N (. 8| e 84 | .
Li12 | .. ) N I, 132 .. LOL | oo 135 | e 107 | e
23,936 | 13,302 12, 852 7,631 19,675 | 10,242 | 25,213 17,025 | 29,481 9, 5868 192, 217 110, 160
4,223 4,723 2,947 2, 665 4, 995 4,152 1,913 2, 587 1,419 1, 497 31,235 3,411
17.6 35.5 2,9 34.9 25.4 40.5 7.6 15.2 4.8 15.6 16.2 31.2
%) N N (R W63 ] ceeee W50 ) s I ) N %7
W89 | . L1l .. L20} oo £ T .95 | oo [ ) N I
238,828 | 139,503 | 131,616 | 93,144 | 197,096 | 122,839 | 178,191 | 138,605 | 184,026 | 90,752 1,661, 448 1, 147,243
8,683 7,009 5,463 5,083 8,70 7,187 6, 4 8,287 5,412 4,129 72,332 70, 061
3.6 5.0 4.2 5.5 4.4 5.9 3.6 6. 2.9 4.5 4.4 6.1
B 77 P /. 2 {70 [ N JY O, 7 Y . T2 el
124 | .o LO07 | e 21 ... [ (- 3} 131 | e 103 | comcemaaee
348,313 | 219,392 | 196,109 | 141,527 | 289, 581 | 184,765 | 261,410 | 201,254 | 267,865 | 133,654 2,429, 048 1, 709, 597
32,973 | 29,574 | 19,836 | 20,308 | 33,219 | 26,083 | 22,735 25,184 | 21,455 | 16,493 265, 659 255, 338
9.5 13.5 10.1 14.3 1.5 14.1 8.7 12,5 8.0 12.3 10.9 14.9
{1 ) R R T 82 ) o (1 R, 1 2N R, R £ T [
L1l . 98| o L27T | cceeC 90| e 1.30 | cceeeee L0 |
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8 were destined to the CBD. In 1955 intra-area shopping trips had increased to 29,481,
but the volume to the CBD remained approximately the same as in 1948 (1,419 trips),
a drop from 15. 6 to 4.8 percent.

There are certain geographic factors which had a great effect on trips to the CBD
by residents of Virginia, especially shopping trips. It would be well, therefore, to
discuss more fully sectors 7 and 8 which make up the Virginia portion of the study area.
Although 2 of the 4 bridges across the Potomac River lead directly to the CBD, there
was a low orientation in the 1948 study of shopping trips to the CBD by residents of
sectors 7 and 8 compared with similar trips made by residents of the other sectors
(Table 15). The relatively low percentages of shopping trips to the CBD became more
pronounced in 1955 as increased suburban commercial development took place.

This recent history of shopping trips by residents of sectors 7 and 8 illustrates a
lesser dependency on the Washington CBD for shopping purposes than was the case for
other sectors. The Potomac River, because of its restricting effect on direct travel,
is a psychological as well as a physical barrier to travel by Virginians to the Washington
CBD. As a result, several large commercial concentrations, such as that found in the
Clarendon section of Arlington, had developed before the 1948 study, and they were
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Figure 17. Percentage distribution ot trips to the central business district of Wash-
ington, D.C., by purpose and sectors of residence average weekday-1948 and 1955.
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serving many of the retail needs of Virginia residents. Since that time, these centers
have been greatly augmented by other regional as well as neighborhood type retail
concentrations. Thus, there appeared to be an even lower orientation of shopping trips
to the CBD in 1955.

The close tie that is usually considered to exist between shopping trips to the CBD
and mass transit is largely substantiated by the data for 1948 (Table 18). In 1948,
residents of each of the 9 sectors made 60 percent or more of their CBD shopping trips
by mass transit. This relation had changed by 1955 when only sectors 3, 4, and 5
maintained as high a percentage. Even in these three sectors, the percentage was
less in 1955 than it had been in 1948.

The variation between sectors inthe percentage change in mode of travel might
best be explained by comparing the CBD shopping trips made by residents of sectors
3 and 7. Sector 3 had convenient mass-transit service, and there was a below area
average increase in automobiles owned per 100 dwelling units (24. 0 percent). Between
1948 and 1955, the percentage of CBD shopping trips by mass transit decreased from
82.9 to 72.0 percent in sector 3. Even with this decrease, the percentage remained
high. In contrast, trips made by residents of sector 7 changed radically. Sector 7
had a relatively less convenient mass-transit system than sector 3, but there was a
very large increase in the number of automobiles per 100 dwelling units (54.0 percent).
In 1948 mass transit carried nearly two-thirds (62. 1 percent) of all the residents of
sector 7 destined to the CBD for shopping. By 1955 the proportion was slightly more
than one-third (37.5 percent).

Other Purpose Trips

As mentioned previously in the study of distance rings, it is possible only to make
generalizations of the changes that took place in the "other" trip purpose category.
This group, however, did show a similarity in several characteristics that were found
for work and shopping trips.

The pattern of "other" trip purpose distribution changed only slightly between 1948
and 1955. Trips by residents of 4 of the 9 sectors in 1955 were within ¥ 0. 5 percent of
the 1948 percentage, and 3 other sectors were within ¥ 1.7 percentage points (Table 13
and Figure 17). As in work and shopping trips, the peak trip distribution was in sector
3 which had the largest number of residents.
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Figure 18. Relation of the number of employment opportunities to the number of work
trips to the CBD per 100 dwelling units, by sectors of residence-1948 and 1955.
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TAB

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENT
ACCORDING TO TRIP PURPOSE OF MODE

1948

Sector 0 Sector 1 Sector 2 Sector 3
Trip purpose of mode of travel
1955 1948 1955 1948 1955 1948 1955
Automobile-driver trips to—
Wi 14.2 54.5 55.3 55.3 50. 5
_____ 1.11 1.00 . .81
..... 59 5.9 6.2 6 2
_____ .74 .95 P 102
85.8 39.6 38.8 38.5 43.3
_____ .92 L01 P 1.38
100.0 100 0 100.0 100: 0 100.0
17.2 44.7 63.3 58.6 71.3
_____ 87 1.08 . 1,25
..... 9.2 10.5 9.9 8.1
_____ .81 1.08 PR, .79
82.8 46. 1 26.2 315 20.6
_____ 1.25 .83 R .63
100 0 100. 0 100. 0 100.0 100.0
18.1 60. 2 60.8 48.8 58.3
..... 1.45 1.25 . .98
(% T . 9.6 4.7 12,6 15.6
Ratlo, 1956/1948_ e e | e .63 37 | oo 1 86
Other._ .. 71.3 81.9 30 2 34.5 38.6 26.1
Ratio, 1955/1048. ... ____.._____..|] .87 | .. ___ .70 .8 | ... 82
100.0 100.0 100.0 100.0 100.0
18.5 69.9 68.9 58 8 64.7
_____ 1.28 17 . 1.00
3.2 13.0 15.0 19.6 17 7
——— .64 7 | oo 1.08
.3 17.1 16.1 21.6 17.6
_____ . 75 PO 93
100.0 100.0 100.0 100.0 100.0
17.8 59.8 62.8 57.1 6.9
..... 1.16 1,10 . .98
2.2 9.9 10.4 14.5 13.2
_____ .68 72 P, .96
80.0 30.3 26.8 28.4 24.9
..... .89 - 1,09
100.0 100.0 100.0 100.0 100.0

The number of “other" purpose trips to the CBD per 100 dwelling units decreased
for residents of all sectors (Table 14), and the trend was toward greater uniformity in
the distribution of trips per dwelling unit between each of the sectors, particularly sec-
tors 3 through 8.

The distribution of modes of travel by which "other" purpose trips were made indi-
cates a large increase in the percentage of trips by automobile drivers for each sector
between 1948 and 1955 (Table 18). Here again, this change in mode of travel was ap-
parently due to an increase in the automobile ownership ratio. In 1948 residents of
only two sectors, 1 and 8, made 40 percent or more of their CBD "'other" purpose trips
as automobile drivers. At that time, these two sectors contained the largest number
of automobiles per dwelling unit. With an increase in the number of automobiles owned,
residents of each sector in 1955, except sector zero, made 40 percent or more of their
"other™ purpose trips as automobile drivers.

MODES OF TRAVEL

In 1948and 1955, there was an inverse relationship between automobile ownership
and the percentage of residents CBD trips made by mass-transit passengers. If the
sectors are listed in accordance with automobiles owned per 100 dwelling units from
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LE 16

RAL BUSINESS DISTRICT IN 1948 AND 1955, CLASSIFIED
OF TRAVEL AND SECTOR OF RESIDENCE

Sector 4 Scetor 5 Sector 6 Sector 7 Scctor 8 Total arca

1955 1948 1955 1948 1955 1948 1955 1948 1955 1948 1955 1948

52.4 601 44.6 54.3 4.4 56.7 53.1 46 7 56.0 59.2 51.2 55.9
87 | .- | .82 | ..... 8 | - 1.14 | _____ 9% | ... 72
8.3 7.0 12,1 7.5 10.1 7.5 7.5 8.7 4.2 5.1 7.2 6.8

L19 | ... L6l | ... 1.36 | ... 86 | ___.. 82 | ... 106 | ...

39.3 32.9 43.3 38.2 45.5 35.8 39.4 14.6 39.8 35.7 416 37.3

140 { ... 127 | ... L23 | ... L22 | ... 111 | .. .20 | ...
6.8 14.6 10.4 137 14.2 11.1 7.8 8.2 5.1 6.0 8.9 103
47 | ... 6 1 ... L28 | ... | .93 | ____. 1 . 8 | .....
20. 4 33.4 16 9 29.2 22.8 37.5 29.5 40.4 21.7 27.8 249 346

_____ 1.68 ——— 3.41 R ———— 94 ———- 112 R,

16.9 28.6 17.9 26.0 19.6 103 246 | ... 125 | ... 123 11 4
59 | ... 69 | .. LOO | . oo oaaeo | oo} oL Los | ...
36.5 14.3 17.9 357 22? 72.7 53. 4 58.3 3172 40.0 33.0 39.8
.25 | ...} 80 | ___ .. 31 | .. | 9271 _____ | .78 | ... | 8} _____

oL | .. 91 | . .. L12 | .. L19 | ... L13 | ... 107 | ...
190 19 4 17 8 137 18.2 20.1 9.0 12.6 10.8 148 16.0 16 8

..... 130 R .91 e 71 [ R 95 ————
18.0 17.9 21.8 20.0 15.5 20.9 13.4 0 7.6 13.1 17.8 21.2
Lot | ... LO9 | ____. 74 L 61 | _____ 58 | _._.. ; S B

Lol | ... 2 104 | .. Li1 | ... Lot | ... 1.03 e
12.8 16.0 149 13.1 15.0 15.9 8.4 10.3 6.6 91 118 13.5

_____ 114 R .94 PO 82 R 7. —a 87 R
26.3 23.7 27.5 25.0 26. 2 27.6 28.3 32.9 25.2 25.0 27.2 27.4
L1 | .. L10 | ... .. 95 | ... 86 | .. . Lot | .._._ [ 99 | _.. __

. . . . - 99
100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

the highest to the lowest and then by the percentage of residents CBD trips made by
mass-transit passengers (Table 18) from the lowest to the highest, it will be seen that
for both years the sequence of the sectors was nearly the same. Exceptions to this
sequence were sectors 4 and 7 in 1948 and 1, 2, and 7 in 1955.

Since there was a general tendency for smaller percentages of mass-transit pas-
senger trips to be made by residents of sectors with a greater number of automobiles
owned per dwelling unit, it followed that with increased automobile ownership within
each sector, with the exception of sector zero, the percentage of CBD trips by mass
transit decreased. The changes which occurred within each sector in the percentage
distribution of mode of travel to the CBD resulted in an increasing similarity of these
percentages between sectors (Table 18).

To illustrate this increasing uniformity, residents of sectors 1 through 6 (District
of Columbia and Maryland) were considered as one group, and residents of sectors 7
and 8 (Virginia) were considered as a second group. Residents of sector zero were
excluded in the analysis. In the first group, the range between the sector with the smal-
lest and that with the largest percentage of residents CBD trips by automobile drivers
was 15.9 percent in 1948 and 8.0 percent in 1955. If sector 3 is omitted from the com-
parison, the range is 13.5 percent in 1948 and only 2. 6 percent in 1955. Group 2 in-
dicated the same trend; there was a range of 8.0 percent in 1948 and only 1.4 percent
in 1955.
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The range between sectors in the percentage of residents CBD trips by mass-transit
passengers decreased for group 1 from 24.6 percent in 1948 to 12.5 percent in 1955;
sectors in group 2 decreased from 9.7 to 5.7 percent. The range in the percentage of
trips by automobile passengers decreased in the first group of sectors, but increased
slightly in the second group. The range for taxi passengers remained stable between
1948 and 1955 for both groups of sectors.

Automobile Drivers

The percentage of intra-area automobile-driver trips destined to the CBD decreased
for residents of each sector (Table 19). The largest decreases occurred for the trips
by residents of sectors with the greatest number of automobiles owned per dwelling
unit in 1948 and 1955, sectors 1 and 8.

The pattern of distribution of automobile-driver trips by residents of each sector
varied only slightly from what it had been in 1948 (Table 20 and Figure 19), even though
automobile ownership increased by various amounts in each sector with the exception
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Figure 19. Percentage distribution of trips to the central business district of Wash-
ington, D.C., by mode of travel and sectors of residence average weekday-1948 and 1955.



35

of sector zero. The percentage distri- TABLE 17

bution changed within t 1. 6 percentage
points of what it had been in 1948 in 7 of ~ AVERAGE ANNUAL FAMILY INCOME

FOR 1955 AND AVERAGE NUMBER
OF AUTOMOBILES OWNED PER
100 DWELLING UNITS, GROUPED

BY SECTOR OF RESIDENCE

the sectors, and in 3 sectors the change
was within t 0.2 percent. Sector 3 still
maintained the major peak of residents
automobile-driver trips; however, be-
cause of the greater distribution of auto-
mobiles and the use thereof in comparison
to taxis and mass transit, the peak in

Number of automobiles

sector 3 is seen to be less extreme in owned per 100 dwelling
both years than the distribution pattern of Sectors | thpage | units
the latter two modes of travel. 1955 1

With the increased number of automo- 1055 | 1048 | Ra00
biles owned per dwelling unit, there was
a smaller difference between sectors in 19 23 0.83
the number of automobile-driver trips to | % 112
the CBD per dwelling unit (Table 21). The 62 | 50 1.24
range between the sector with the greatest % ;é { i‘;
number of trips and that with the least de- ;? g } 352
creased by over 50 percent in 1955 (25.3 100 | 91 1.20
trips in 1948 and 10. 8 in 1955).

The relationship between the number
of automobiles owned per dwelling unit » 61 1.3

and the percentage of intra-area automo- -

bile-driver trips destined to the CBD ye;ﬂ‘ii‘e'eé&“eéﬁfﬁaﬁ%ﬁ?‘ shown hoeause the data for the 2
changed between 1948 and 1955, as shown

in Figure 20. In 1948, the plotted symbols

indicate no apparent trend. In 1955, however, the percentage of intra-area automo-
bile-driver trips destined to the CBD was generally less for those sectors that had the
greater number of automobiles per dwelling unit.

Although work continued to be the dominant purpose for which automobile-driver
trips were made to the CBD, the change in the percentage distribution of trip purposes
for each of the sectors indicated a general tendency for work trips to decrease in rel-
ative importance while "other" trips increased (Table 16). Sectors 1 and 7, the two
sectors with the highest percentage of 1948 CBD automobile-driver trips made for
"other" purposes, were the exceptions.

Another change which occurred was the decrease in the range of purpose distribution
for work and "other" purposes between five of the sectors (Table 16). In 1948 residents
of sectors 1, 2, 4, 7, and 8 had a range in the percentage of their CBD automobile-
driver trips for work of 13.4 percent; for "other'" purposes, it was 11.7 percent. In
1955 these ranges had decreased to 3. 6 percent for work and 1.0 percent for "other"
trips. It is interesting to note that these sectors also included the residents who had
the highest average incomes in the study area as well as the greatest number of auto-
mobiles owned per dwelling unit.

Automobile Passengers

The relative changes between 1948 and 1955 in the distribution pattern of sector
residents CBD automobile-passenger trips were generally small (Table 20 and Figure
19); six of the sectors had a change that was within 1.5 percentage points of the
1948 figure. As indicated in Figure 19, the distribution of residents trips in both years
showed a pattern very similar to that of automobile-driver trips; and although sector
3 contained the major peak of automobile-passenger trip distribution, as in automobile-
driver trips, the peak was not so extreme as the distribution of mass-transit passenger
trips.

The relative relationship between the number of automobiles owned and the number
of automobile-passenger trips to the CBD per dwelling unit remained approximately
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the same, even though the number of automobiles owned increased in each sector ex-
cept sector zero, and the range of trips per dwelling unit had decreased (Figure 21).
The trend in 1955 as in 1948 was for the greater number of automobile-passenger trips
to the CBD per dwelling unit to be found in those sectors having the largest number of
automobiles per dwelling unit.

The proportion of intra-area automobile-passenger trips to the CBD (Table 19) de-
creased in each of the sectors. Residents of sectors 3 and 6, however, maintained
approximately the same percentage. They also had the smallest amount of change in
the percentage of their intra-area automobile-driver trips destined to the CBD.

While residents of most sectors made an increasing proportion of their CBD auto-
mobile-driver trips for ""other' purposes and a decreasing percentage for work, resi-
dents automobile-passenger trips showed an opposite tendency (Table 16). As men-
tioned earlier, car pools were much more common in 1955 than in 1948. In 1948,
residents of only one sector made over 60 percent of their CBD automobile-passenger
trips to work. By 1955 residents of 7 sectors were in the over 60 percent group, and
4 of these sectors exceeded 70 percent.

TAB

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENT
ACCORDING TO MODE OF TRAVEL OF TRI

1948

Sector 0 Sector 1 Sector 2 Sector 3
Mode of travel of trip purpose
1955 1948 1955 1948 1955 1948 1955
Work trips by—
Automeobile drivers___________________. 28.2 30.2 28.0 22.8 20.4
Ratio, 1955/1948___ O3] e 1.23 | oL 1.31
Automobile passengers.. 13.5 173 18.9 14.9 18.5
Ratio, 1955/1948 s — 127 | cceee e 2.08
Taxi passengers.__.__ 8.2 4.8 8. 7.0 5.0
Ratio, 1955/1948___ 170 114 | e 1.14
Mass-transit passengers 50.1 47.7 45.1 55.3 86.1
Ratio, 1955/1948. 105 ) ... 82 .79
Total . _oeoeemmeee 100.0 100.0 100.0 100.0 100.0
Shopping trips by—
Automobile drivers__._______._______._ 18.6 17.5 18.0 10.1 11.9
Ratio, 1955/1948_____________ 1,06 | ... __ 178 | —cccoei 1.70
Automobile passengers 16.9 13.5 18.9 9.9 9.8
Ratio, 1955/1948.____________ - 125 | .- 191 | ... 1.34
Taxi PASSENECTS o oo e o cccacmm e mmees 7.9 6.2 3.8 7.2 6.3
Ratio, 1955/1948________.____.___.__ 127 | oo __ . 3 2.25
Mass-transit passengers .- c.-._.._._. 56.6 62.8 59.3 72.8 72.0
Ratio, 1956/1048 .. ____._._. 90 | co___ 82 . .87
Total e 100.0 100.0 100.0 100.0 100.0
Other trips by—
Automobile drivers_._.__._.___________ 14.5 13.1 40.5 40.0 46.2 31.8 43.5
Ratio, 1955/1948___________.______ 110 | <o o 1.01 | oo 145 | ceeeeo 2.00
Automobile passengers_..__._..__._ 15.5 13.4 27.3 18.8 18.4 16.1 13.2
Ratio, 1955/1948______._.____ 116 | o __ 145 | .. 1.4 | oo 94
Taxi passengers___ .- cecoceoco-—- 13.5 5.2 8.1 7.6 10.6 11.2 5.6
Ratio, 1955/1948_____________ 2.60 | .. __ 1.07 | ccoeo 95 | oo
Mass-transit passengers.. ... 56.5 68.3 24.1 33.6 24.8 40.9 37.7
Ratio, 1955/1948__________.___ 8 | _.__ a2 . 61 | oo 5
Total_ o e 100.0 100.0 100.0 100.0 100.0 100.0 100.0
All purposes by—
Automobile drivers. .. _.__.__._______. 11.9 12.3 31.0 31.7 31.9 23.5 25.1
Ratio, 1955/1948.__________ 7 . 08 | L. 136 | o 1.59
Automobile passengers........_.__ 13.9 12.9 18.0 17.2 18.7 14.5 16.0
Ratio, 1955/1948_____________ 1.08 | ____ __ 105 | ... 120 | ... 1.63
Taxi passengers._........_......_._ 15.5 5.1 8.1 6.0 8.3 8.3 5.3
Ratio, 1955/1948_____________ 304 | ______ 135 | oo 100 | —coo-. 1.13
Mass-transit passengers 58.7 69.7 42.9 45.1 41.1 53.7 53.6
Ratio, 1955/1948_____.______. - k-7 3 P 95| e iy 77
Total oo 100.0 100.0 100.0 100.0 100.0 100.0 100.0
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Taxi Passengers

There appears to have been a slightly greater shifting between sectors in the per-
centage distribution of residents CBD taxi-passenger trips than was indicated in the
distribution of residents trips by the other modes of travel; 4 of the 9 sectors had a
percentage change greater than ¥ 3. 0 percentage points (Table 20 and Figure 19).
Nevertheless, in 1955 as in 1948, approximately 60 percent of the taxi-passenger trips
destined to the CBD were made by residents of adjacent sectors 2 and 3. As taxi-
passenger trips made by visitors were not reported in this study, sector zero does not
appear to have a large percentage of taxi-passenger trips.

Except for sectors 0, 4, and 6, taxi-passenger trips per dwelling unit decreased
between 1948 and 1955 (Table 21). With this decrease, although the difference between
sectors was small, the geographical relationship between residents of sectors 1 through
5 appeared to be greater than was apparent in 1948. In 1955 the number of taxi-pas-
senger trips per dwelling unit decreased continuously in the sectors from 1 through 5.
This transition again appeared to be one from sectors with high average family incomes
to one of lower average family incomes. In addition, the relatively lower number of
taxi-passenger trips per dwelling unit made by Virginia residents may partially be

LE 18

RAL BUSINESS DISTRICT IN 1948 AND 1955, CLASSIFIED

P PURPOSE AND BY SECTOR OF RESIDENCE

Sector 4 Sector 5 Bector 6 Sector 7 Sector 8 Total area
1955 1948 1555 1948 19565 1948 1955 1948 1955 1948 1955 1948

23.8 16.0 23.0
149 | ... 1.04
20.0 10.4 19.5
1921 . ._ 1.67
2.3 2.7 3.4
85 | ... 4.86
53.9 70.9 54.1
(i 3 . .83
100.0 100.0 100.0
249 10.3 20.4
242 | ... 1.96
11.1 11.8 17.2
R T [, 191
2.4 8.7 4.5
2B 3.00
61.6 69.2 57.9
89| . 73
100.0 100.0 100.0
494 31.9 18.3 27.8 53.0
155 ) . ____ 1.74 } .. 1.85
16.6 21.9 9.7 13.2 15.8
T8 | o JA 90
4.9 1.2 1.3 6.2 2.9
4.08 | oo 20 el .48
29.1 45.0 40.7 52.8 28.3
i £ 4 .59
100.0 100.0 100.0 100.0 100.0
33.1 23.0 30.7 18.2 30.5
144 | . ___ 169 | . _. 1.38
21.4 15.5 15.9 11.3 18.2
138 | ... 141 _______ 141
2.8 2.0 2.0 4.4 3.4
140 | ______ A6 | . 1.48
42.7 59.5 51.4 66.1 47.9
T2 | e 8 | ccee o .76
100.0 100.0 100.0 100.0 100.0
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TAB
TRIPS TO THE CENTRAL BUSINESS DISTRICT IN 1948 AND
SECTOR OF
Sector 0 Sector 1 Sector 2 Sector 3
Mode of travel comparisons
1955 1948 1955 1948 1955 1048 1955 1948
Automobile driver trips:
Total intra-area trips_ . __________ 1,141 1,032 | 65,152 | 40,488 | 186,146 | 105, 257 | 226,023 | 136, 638
TripstoCBD._______ . _.______ 442 628 5,483 4,065 | 13.725 9,459 | 17,776 | 12,138
Percentage of trips to the CBD__ 38.7 60.9 8.4 12.3 7.4 9.0 79 89
1955 percentage/1948 percentage._ . i 3 68 L .82 ... 891 .
1955 trips to CBD/1948 trips to
CBD._ .. 70| o 110 | caeeee 1.45 | ... 146 | ...
Automobile passenger trips:
Total mtra-area trips___.__________ 905 1,055 | 33,062 | 22,552 | 92,274 | 58.784 | 122,682 | 80,125
TripstoCBD_ .. ______.____._.... 520 662 3.184 2,708 8,071 5,837 | 11,383 7.545
Percentage of trips to the CBD.. 57.5 62.7 9.6 12.0 8.7 9.9 9.3 9.4
1955 percentage/1948 percentage. .. 92 . .80 .. __ 88 . __ 9| __..___
1955 trips to CBD/1948 trips to
CBD . 5 (US L18 ] ... 138 ....._ 151 | ...
Taxi passenger trips-
Total intra-area trips____________ 824 259 4,785 3,535 13,571 | 10,251 { 20.688 | 15,337
TrpstoCBD . ... _____.__.. 578 259 1,439 935 3, 565 3,765 3, 557
Percentage of trips to the CBD .. 70.1 100.0 30. 1 26.4 26.3 323 18.2 . 2
1955 percentage/1948 percentage. .. | I . 1.14 1 ... 81 F 1.3
1955 trips to CBD/1948 trips to
CBD. i 223 | oo 1.54) ... 108 ... 106 ... -
Mass-transit passenger trips:
Total intra-area trips....___....._ 3, 508 5,427 | 30,458 | 28,841 69, 311 77,471 | 195,240 | 241,953
TripstoCBD . __ ... .__..... 2,188 3, 568 7, 585 7,073 | 17,721 | 21,500 | 38,016 | 53,463
Percentage of trips to the CBD .. 62.4 65.7 24.9 2.5 25.6 27.9 195 2.1
1955 percentage/1948 percentage. .. .05 |} .o 1.02) ... 82 ) . .88 ...
1955 trips to CBD/1948 trips to
CBD. .. aeas N B 107 ) e 82 oo P/ 3 I

due to the greater cost of taxi transportation to the CBD than for similar distances in

the District of Columbia.
The percentage of intra-area taxi-passenger trips destined to the CBD decreased

for residents of each sector, with the exception of sectors 1, 4, and 6. It is not known

why the latter sectors did not have the same general trend as the others, for an increase

in the proportion of residents trips by any of the modes was unusual.

The only other

increase was mass-transit passenger trips destined to the CBD by residents of sector 1.

TABLE 20

PERCENTAGE DISTRIBUTION OF TRIPS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO MODE OF
TRAVEL AND SECTOR OF RESIDENCE

Automobile driver Automobile Taxi passenger Mass-transit
passenger passenger
Sectors
1955 1048 1955 1948 1955 1948 1955 1948
0.5 1.1 L0 1.9 4.5 2.2 1.8 2.3
6.6 8.8 6.3 7.8 11.2 8.1 6.3 4.6
16.7 16.8 16.0 16.8 27.7 28.6 14.8 14.2
21.6 21. 5 22.6 21.7 29.3 30.7 317 35.1
13.3 12.0 14.0 13.3 7.1 5.0 1.7 11.5
- 7.4 6.6 6.2 6.6 3.1 7.7 8.5 8.8
- 12,3 10.2 12.0 9.7 8.8 5.2 13.3 10.7
- 10.9 12.5 10.5 12.8 3.8 7.9 6.6 8.4
- 10.7 10.5 11. 4 9.4 4.5 4.6 5.3 4.4
Total area. .. ... ... 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0




39

LE 19
1955, CLASSIFIED ACCORDING TO MODE OF TRAVEL AND
RESIDENCE
Sector 4 Scector 5 Sector 6 Sector 7 Sector 8 Total area
1955 1948 1955 1948 1955 1948 1955 1948 1955 148 1955 1948
172,247 | 83,868 | 82,702 | 39,873 | 131,493 | 64,564 | 143,757 | 89,014 | 149,504 | 68,046 | 1,158 255 628, 780
10,919 6, 797 6, 089 3,7 10,124 5,769 8,994 7,072 8,788 5, 949 82, 340 56,481
63 8.1 7.4 9 7.7 89 63 7.9 5.9 87 7.1 90
i 3 .80 | oo I 7 B TR [0 1 [ [ 7 [— i it I
1.61 | ... 1.64 | ... L75 | cocoens 127 | e 1.48 ) .___.. 1.46 | ...._._._
88,608 | 43,457 | 39,833 | 22,750 | 68,490 | 37.844 | 70,273 | 52,440 | 74,708 | 37,136 591,015 356, 143
7,049 4, 601 3, 146 2, 201 6. 031 3,352 5,283 4,455 5,776 3, 265 50, 443 34,716
79 10.6 7.9 10.1 88 8.9 7.5 5 7.7 8.8 85 97
i 18 I ;T 99| el - -2 [— 88 | ... 88! ...
153} ... 137 ... 1.80 | oo 19| .o 177§ ... 145§ ...
4, 964 3,354 4,450 4, 649 5,202 4, 890 1, 866 3,035 1,746 1,166 58, 096 46,476
917 580 403 887 1,138 600 483 911 583 535 12, 871 11,573
18.5 17.3 9.1 19.1 219 12 3 25.9 30 0 33.4 45 9 22.2 24.9
.06 § ... 48| ... 1L.78 | oo R 7 R, - ) 89 - ...
1.58 ) ... 45| - 1.90 | ... I 109 ... LIl | .
82,404 | 88,713 | 69,124 | 74,255 | 84,396 | 77,467 | 45,514 766 | 41,727 | 27,306 621, 682 678,198
14,088 | 17,596 | 10,198 | 13,426 | 15,926 | 16,362 7,975 | 12,746 6, 308 6, 744 120, 152, 568
17.1 19.8 14.8 18.1 18.9 26. 1 17.5 22.5 15.1 9.7 19.3 22.5
.86 | ... 82 .. 90 | ool . N 61| .. .88 ..o
80| oo LT6 ) e 7 N (R 631 - .04 . ' T

Although the percentage distribution of trip purposes for which CBD taxi-passenger
trips were made shifted in each of the sectors, the most significant change was the de-
crease in the percentage of "other" purpose residents trips in 8 of the 9 sectors (Table
16). Taxi-passenger work trips increased in 5 of the 9 sectors, and in 6 of the 9 sec-
tors, 56 percent or more of the taxi-passenger trips were to work.

TABLE 21

NUMBER OF TRIPS PER 100 DWELLING UNITS TO THE CENTRAL BUSINESS
DISTRICT IN 1948 AND 1955, CLASSIFIED ACCORDING TO MODE OF TRAVEL
AND SECTOR OF RESIDENCE

Automobile drver Automobile Tax1 passenger Mass-kuansit
passcnger passenger
Sectors
1955 1948 1955 1948 1955 1948 1955 1948
133 2.7 15 6 239 17.4 9.4 65.8 128.9
24.6 37.6 14 3 205 6.5 7.1 3.1 63.6
20.4 21.2 12.0 131 53 7.4 26 3 48.3
13 8 12.3 8.9 7.7 2.9 3.6 20.6 54.3
171 15.8 11.1 10.7 14 1.4 22.1 41.0
146 13 4 75 8.3 1.0 3.2 24.4 485
15.2 131 90 7.6 1.7 1.4 23 9 37.0
17.3 17.7 10.2 11.1 9 2.3 15.4 31.9
22.1 26.8 14.5 14,7 1.5 2.4 15.8 30.4
17.0 16.8 10.4 10.3 2.7 3.4 24.7 45.4
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Mass-Transit Passengers
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{Zero sector not included)

As in the other modes of travel, there
was a shifting between sectors in the rel-
ative distribution of total residents mass-
transit passenger trips to the CBD (Table
20 and Figure 19). Nevertheless, the pat
tern of distribution changed only slightly
as 7 of the sectors were within 2.0 per-
centage points of the 1948 figure and 4 of
the sectors were within ¥ 0.5 percent. The
extremely high volume of trips made by
residents of sector 3 can be attributed to
the concentration of population in apart-
ments, row houses, and boarding houses, o - —
and the relatively adequate transit service bl L L1 |
for this Sector. AUTOS OWNED PER moo nwsn.n.;:s UNITS h o "

Unlike other modes of travel to the CBD, Figure 20. Relation of autos owned per
the number of mass-transit passenger trips 100 dwelling units to the percentage of
per dwelling unit decreased in each sector auto driver trips destined to CBD, by sec-
between 1948 and 1955 (Table 21). As a tors of residence-1948 and 1955.
result, there was a growing similarity
in the number of trips per dwelling unit in all sectors. The area in which the most
important decrease took place occurred between sectors 2 through 6. In 1948, the range
between the sector with the greatest and that with the fewest number of mass-transit
passenger trips to the CBD per dwelling unit was 17.3 trips. By 1955 the range was
only 7.5. If sector 3 is excluded in the comparison, the range is 11.5 trips in 1948 and
4.2 in 1955.

Of the percentage of intra-area mass-transit trips destined to the CBD, it was found
that only residents of sector 1 maintained approximately the same percentage in 1955 as
in 1948 (Table 19). The relative decreases that did take place in the other sectors,

however, appeared to have a geographical
relationship with the CBD. A comparison
o , beginning with sector 2 and moving around
the CBD through sector 8, with the excep-
| aiaes o tion of sector 6, would show that a progres-
 (hete=Sector represanted d sive increase in the relative changes in
[ (Zero sector not included) orientation took place between 1948 and
1955 (Table 19).
o® Trips to work remained the principal
purpose for which sector residents made
A2 mass-transit passenger trips to the CBE
(Table 16). By 1955 residents of each sec-
tor, excluding sector zero, were making
n o 60 percent of more of their CBD mass-
M . transit passenger trips to work. Trips
e made by residents of sectors 7 and 8 are
@ o especially noteworthy. By 1955 these
o * residents of Virginia were making approx-
Cryery imately 4 out of 5 mass-transit passenger
# trips for the purpose of work, which in-
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dicated the very limited use of mass tran-
N sit to the CBD for all the other purposes.
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Figure 21. Relation of autos owned to

the number of auto passenger trips to the

CBD per 100 dwelling units, by sectors of
residence-1948 and 1955.





