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I. INTRODUCTION

A. Purpose

B.

This report investigates the relationship of vehicular travel with respect to time.
Past analyses have primarily looked at travel on an annual basis. This report also
looks at annual travel, but over selected periods of time, and examines various travel

patterns or trends that exist.

Scope

This analysis focuses mainly on highway travel in the United States since 1970.
Although this report does not directly address the two energy crises of 1974 and 1979,
they played a major role in regard to influencing highway travel. Thus, throughout

this report, the energy crises are often mentioned.,

This report is divided'into two sections. The first section concerns national travel
with respect to different time frames. Annual, seasonal, monthly, weekly, and daily
‘travel trends are analyzed on the basis of total national, rural, and urban
distributions. The weekly travel is further divided into three pérts. The first part
deals with the distribution of weekly travel by hour of the day and day of the week.
Next, a comparison is made between the distribution of daily traffic by weekend day
and weekday and hour. Finally, the distribution of weekly travel by hour, day of the

[week, and season of the year is investigated.

The annual, seasonal, and monthly travel patterns are analyzed for the period 1970~
1984 as compared to the weekly patterns which are investigated for two separate

periods, 1978 and 1983,




The second action of the paper deals with regional travel trends, including the annual
rural and urban distributions for the period 1970-198%, annual travel by functional

system during the period 1976-1984, as well as daily weekly travel by hour of the day
for 1978 and 1983. Detailed weekly and daily travel data for each region are located

in Appendix A.

The data used for the highway travel comes from the Highway Statistics publications.
The study period begins in 1970 and ends with 1984, Functional system classification
began in 1976, thus, analyses concerning functional systems pertain only to the period
between 1976 and 198%. The definition for seasons used in the weekly trave!l section
is different from the one used in the seasonal highway travel section. In the weekly
travel section, the winter quarter covers December through February, whereas in the

seasonal highway travel section, winter covers January through March.

The functional system classification used is guided by Title 23 of the United States
Code and Federal Highway Administration Federal-Aid Highway Program Manual
4-6-7. This report uses only six different classifications: Three each for the rural
and urban system (Interstate, Arterial, and Collector). All principal arterial-
Interstates are designated as Interstate, other principal and minor arterial as
Arterial, and finally collectors and local systems as Collector. Note also that for the
weekly traffic distribution, the Urban Interstate System includes the category, Other

Freeway and Expressway.

The hourly traffic data was collected from automatic traffic recorders. Data from
895 stations were used to derive a national average. The stations chosen are from
12 States that represent a cross section of varijous population sizes and localities.

The States included are fGeor‘gi‘a, Illinois, Massachusetts, Minnesota, Montana,

2




Nebraska, New Hampshire, Oregon, Pennsylvania, Tennessee, Texas, and Utah. The
hourly traffic counts for the season, functional system, and day of week are prorated

as a percent of the weekly traffic for the appropriate categories.

The years 1978 and 1983 were analyzed with greater detail by functional class due to
the fact that much of the information had been generated for a previous report. In
addition, these years were not affected by any unusual disturbance. The years
1979/1984, or 1980/1985 could have been used to yield a more recent data base;
however, 1979 was not an ideal year for comparison due to the enertjy crunch that

year, and the 1985 data collection and processing was not completed.

In the daily distribution of traffic, the weekday traffic period began at 12 midnight
and ended at the same time 24 hours later for Monday to Friday. Although some
States' definition of weekend traffic may conflict, this report assumes the weekend
traffic beginé'at 12:01 a.m. on Saturday and ends 48 hours later at 12 midnight

Sunday.

The regional designation follows the Federal Highway Administration's regional
definition. The weekly traffic for the regions was calculated using the traffic count
of a selected State within that region. The chosen States were the major
contributors to their region's VMT, In the case of Region 9, California's data were
not available; therefore, Arizona was substituted for California. The States used
included: Texas, Pennsylvania, New York, Florida, Washington, Missouri, Colorado,
Ohio, and Arizona. Note that the above States used for the regional trend analysis

are different from the ones used to derive the national average weekly traffic,




II. NATIONAL TRENDS

A. Annual Highway Travel - Tetal, Rural, and Urban (1970—1934)
From 1970 through 1984, the highway travél has been increasing at an annual average:
rate of 3.20 percent based on an analysis of thg past vehicular data. The total
vehicle miles have increased 55.0 percent over the past 15 years, from 1,109.7 to
1,716.8 billion vehicle miles. The largest annual growth during the study period
occurred in 1972, with 6.87 percent. The largest annual decrease was in 1974 when
travel dropped by 2.48 percent. Two energy crises occurred during the 15 year
period, in 1974 and 1979, and caused a decrease in the highway travel. The VMT
decreased 2.48 percent in 1974 and by 1.01 percent in 1979. The total number of

miles traveled in 1980 remained constant compared to 1979 (Table 1).

Urban travel is increasing faster than rural travel, with travel in the rural sectbr
growing 2.10 percent annually, while travel in urban area rose 4,12 percent. The
urban travel, thus, is growing at nearly twice the rate of rural travel. Total urban
area vehicle miles increased 75.1 percent during the study period compared to

31.1 percent in the rural areas. In 1971, rural travel experienced the largest annual
growth of 6.17 percent. Similarly, the urban largest growth in the urban area
occurred in 1972 (10,55 percent). During the two energy crises, travel within the
rural areas was more adversely affected than that of urban areas. In 1974, for
example, the rural travel dropped by 3.38 percent, while urban travel dropped only by

1.71 percent.




Since the rural travel is growing siuwer than the urban travel, the gap between the

two systems of »ti'avel is ihcreasing. For example, in 1970, the difference between
| the two ’systems equaled 30.78 billion vehicle miles, but by 1978 this difference

expanded to 172.17 billion vehicle miles. From 1970 to 1984, the gap increased

ninefold, from 30,78 to 279.07 billion vehicle miles (Figure 1).

TABLE 1.  ANNUGL HIGHWOY TRAVEL 197¢ -~ 1984
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B.

Seasonal Travel - Total, Rural, and Urban (1970-1984)

The seasonal data for this section are from Table 3-A as published in the FHWA
"Monthly Traffic Volume Trends" report. The table summarizes the monthly vehicle
miles of travel as combined into four quarters. The first quarter's VMT represents all
travel which\took place during the months of January through March, and likewise for

all other quarters (Table 2 and 3).

The seasonal travel reflects a repetitive annual cycle. The peak period of travel
occurs during the third quarter, which includes the months of July, August, and
September. Conversely, the low travel period occurs during the first quarter {winter
months), Prior to the first energy c‘yrisis, the’ travel battern sﬁows uniform growth

(Figure 2). The fourth quarter of 1973 and first quarter of 1974 reflect the decrease

in highway travel caused by the fuel shortage. For the next 4 years, the travel

pattern remains consistent, with a spur of third duarter travel in 1978, The second
fuel shortage in 1979 caused the summer travel to drop considerably, while travel
during the remaining seasons stayed at the 1978 level. The divergence of mileage
between the first and third quarters is increasing, especially since 1982 (as can be

seen from Figure 2).

In the early 1970's, the fluctuations between the first quarter and third quarter rural
travel were almost twice those of urban travel; however, by 1982, the urban travel
fluctuatiqn had surpassed that for rural travel (Figure 3). Note that the later urban
travel resembles rural travel. More of the annual urban travel is done in the third
quarter and less in the first quarter. The rural travel was hjghly influenced by both

crises, especially the 1979. Rural vehicle travel vsince'1979 has not attained the level




it reached previously in 1978 during the third quarter. Table 3a shows otherwise. One
reason may be the redefinition of the rural and urban area boundaries due to the 1980

census. The shift in urban and rural designation has caused some change in trends, but the

portion that is attributed to this shift is uncertain.

TARLE 2. SEASONAL TRAVEL FOR ALL
SYSTEMS (BILLION

JO:% dx PTELY
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1979 BE5.410 '""—;/ EOLET AR IR OEVRLRE4A
169680 Z48.979  IOE. H446 400, IR ERG,EEE
1981 EEI.ALE EWE.E 1 4 415, 900 ZEZ. 441
19EE AT, 402 | 441,811 E9Z,PBO
1RES B4 077 L A4, 411 AQT . BIG
R4 EVB.RVE t’i’f‘” *,a FoooaTR 1WA AR, 2473

{‘?FH 247,836
1971 2
1972 Z28I.64EF

All data for this table was extracted fbom the Traffic Volume Trends Table 3A. Quarter 1

represents the months of January, February, and March, Quarter 2 represents the
following 3 months, etc.
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FIGURE 2
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C‘

Monthly Travel - Total, Rural, and Urban (1970-1984)
Similar to the seasonal travel, the data for this section is also from the FHWA
Traffic Volume Trends Table 3A. Vehicle miles traveled for each month is recorded

for the rural and urban systems. In Table 4, month 1 denotes January, and similarly

for all other months respectively.

The rural monthly travel pattern mirrors that of the seasonal travel. The summer
months of July and August are the peak travel months, with January and F ebruary
being the lowest. The last fuel shortage resulted in lasting effects on the rural

sector. During 1979, the travel between the April to September period diminished
considerably (Figure 4B), and the same pattern perpetuated into the following year

(Figure 4C). It took 5 years to reach the VMT observed prior to the 1979 crisis.

The annual cycle for the urban travel is less variable, The fluctuation between the
summer months and the winter months is not as extreme in the urban areas

(Figure 4A). The urban travel is generally for the purpose of home to work trips, and,
thus, the urban travel fluctuation range is less than the rural. However, since 1982,
the gap between the peak and the lowest urban travel has increased as compared to

rural travel (Figure 4C).

In the annual travel cycle, March marks the beginning of the upswing in vehicle
travel, and the peak is reached during August. September reflects the end of the
summer discretionary trips, and a decrease in highway travel. In 1979 and 1980,

Spring and Summer VMT dropped, showing a reduction in discretionary travel.

12




TABLE 4.

st e T

MOMTH

sy 4
s b

FREL:

7. 515

R

y

PR
L L

e

MONTH T4

AFFIC

EOERTRAD

TNOTES  JAMUARY .

WING TARLE
MOMTH L

ALl DAT:
VOLUME

13




BILL

TaR

4,

MORMTH

& Y
G

1o &5 118

it

COl S J’

']
d A
Ea

a

HE TRAaFFIC

TEDR
JLIARY .

AlL. DATAS FOR THE ¥ ‘ . ARE
VOLUME TRENDS TABLE 2A. MONTH | DENOTE

14
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FIGURE 4A

MOMTHLY WMT FOR 1970— 1974
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D. Weekly Travel - Total All Systems (1978, 1983)
The average weekly travel contains two different patterns of travel, one for the
weekday and one for the weekend. The weekday lowest travel takes place between
the hours of 2 a.m. to 4 a.m., and increases as it approaches the early morning. The
morning peak lasts 3 hours, from 6 a.m. to 9 a.m,. A slight midday peak can be
observed due to the lunch time travel in urban areas. Around 3 p.m., the afternoon
peak begins, and lasts through the evening until 6 p.m. Afterwards, the traffic slowly
recedes. This pattern of travel is attributed to the home-to-work trips. Thé morning
peak occurs when the commuters make their journey to work, and the afternoon peak
when they return home (Figures 5A and 5B, for 1978, and Figures 7A and 7B for
1983).

The weekend travel usually reflects recreational trips. The weekend traffic curve
approaches a narmal distribution (bell-shaped curve). The low traffic period oceurs
during 4 a.m. to 6 a._m‘., and immedi‘ately increases until noon. The period between
noon to 6 p.m. are the peak weekend period. Similar to the weekday pattern, traffic
declines after this period until 4 a.m. of the next day. The general weekly
characteristics remain unchanged with only minor variations where winter weekday
morning and afternoon peaks are higher and weekend peaks are lower. Summer shows
the opposite, with lower weekday peaks, and higher weekend travel (Figures 6A to

6D, and Figures 8A to 8D).

In the course of 5 years, from 1978 to 1983, the volume of weekday travel increased
during peak periods, but decreased during the low period. This is true for all four
seasons. In 1978, at 5 a.m. on Sunday, 0.2 percent of the weekly traffic is in motion,

but by 1983, only 0.13 percent is evident. Likewise, the morning peak hour (7 a.m.)

18




on Monday records a 0.87 percent in 1978, and in 1983 records 0.92 percent

(Figures 58 and 78). The weekend recreational travel decreased, while the weekday
work-related travel increased. When separated by seasons, 1983 shows an increase in
weekend travel during winter and spring, but relatively constant travel for summer

and fall,
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E.

Weekly Travel - Total Rural Systems (1978, 1983)

The average weekly hourly pattern shows that weekend discretionary travel is high in
the rural area, especially on Sunday (Figure 9A). In fact, the Sunday peak traffic is
higher than the weekday morning or afternﬁon peaks. Although the Saf:urday travel
peak is not as high as Sunday, the length of time of this peak is much longer than
Sunday's. Also, the Saturday peak (11 a.m.) starts earlier than the Sﬁnday (4 pom. by
5 hours. The weekday travel has a slight morning peak (Figure 9B). The highest
afternoon peak occurs on Friday, but this is mainly thé influence of the weekend
traffic. The high Friday afternoon peak is sometimes cansidered part of the weekend

traffic,

For the weekday traffic, the morning peak starts at 6 a.m. and ends at 8 a.m. Traffic
remains in the fairly constant from 8 a.m. until 2 p.m. By 3 p.m., the afternoon peak
traffic starts to pick up. The peak hour of the travel occurs about 4 p.m., and by

5 p.m., the traffic tapers off until the next day (Figure 98). For the weekend traffic,
the lowest hour of travel is at 4 a.m., as compared to 2 a.m. for the average
weekday. This is attributed to higher late night recreational travel. The weekend
traffic starts to peak around noon and tapers off at 5 p.m.--similar to the weekday

traffic.

Over the 5 years (1978-1983), the pattern of travel remains unchanged. The peak
weekday traffic, however, has increased, whereas the late night traffic (between |

a.m. to 4 a.m, has sharply decreased. This is true for all rural systems (Figure 11

and 12).
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The peak season of travel for the rural systemn is summer. Note that in the summer
season, the morning peak is low when compared with the other season. The traffic
during the peak period relati\le to the weekly traffic is highest during the winter

season for the rural arterial and collector systems (see Appendix A).

Weekly traffic for all three rural systems: Interstate, arterial, and collector, along

with daily traffic distributions are presented' in Appendix A,

29




AVIANLVS

¥ar 49%  ¥2¥
R E R B I RBI

AvaIdd
J31 ¥3r 431 VeI

, L HOH
AVASANHL AVASHNAEM

AVUISHAL

AVANOKW
427 FEF 431 ¥I1 49
L L AL 0 L LI R AR RS T G SRR LS S A MR S TR

AVANNS

L =1 S

——Fhgmy

By

P

1]

@

L
1]
¥

| @

oo

|
]
]

f a

et
L]

- £

o

WNEEISEe]

V6 dd0DId

-

i
=
e
{0y

1

A LHEINEL

HELL

LA HHELBLES

30




FIGURE 9B
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F. Weekly Travel - Total Urban System (1978, 1983)
Alﬁhough the urban weekday and weekend travél patterns are similar to the rural
patterns, the proportion of urban travel from weekday to weekend varies widely from
the rural system, Most of the travel on the urban syétem tends to be during the week
days (Figure 13A). The weekday traffic consists of three peak periods, morning,
midday, and afternoon. The morning and afternoon peaks result from the mass of
commuter traffic traveling on the home to work trips (rush hour). The midday peak is
the accumulation of traffic during the lunch hour, Saturday and Sunday traffic have
similar patterns; however, the Sunday travel peak is of longer duration from noon to

5 p.m., while the Saturday peaks at noon and traffic tapers off thereafter.

The average weekday morning traffic peak‘,is slightly lower than that of the
afternoon. The morning peak hour accounts for 6.4 percent of the daily traffic as
compared to

7.1 percent for the peak afternoon hour (Figure 13B). However, for the urban
Interstate system, ﬁhe morning peak exceeds thé afternoon peak, with 7.06 percent

for the morning and 6.73 percent for the afternoon (Appendix B).

Although the passage of time has not altered the basic characteristics of travel, a
shift of travel during the day has taken place during the last few years (Figures 138
and 158). The increaée of traffic has generally occurred during the peak hours, and
the decline during the late night hours between 1 a.m, and 4 a.m, The variation of
the urban pattern for fhe seasons diffefs minimally. However, note that the weekend
traffic during summer extends for a much longer period of time, and is slightly higher

(Appendix B).
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FIGURE 13B
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G. Total Travel by Rural and Urban Fﬁnctional Systems (1976-1984)
Table 4 is the accumulation of data from the VM-2 table of the FHWA Highway
Statistics publication. Prior to implementation of the functional classification
systems in 1976, the Federal-aid administrative system classificationg were used,
Due to the difficulty of converting the vehi'qle miles traveled on the administrative
system to vehicle miles traveled on the functional system, only the period beginning

with 1976 was analyzed.

The urban travel represented 55.28 percent of the total travel in 1976. However, by
1984, the urban travel had increased to 58.13 percent of the total. With further
dividing of the 1984 urban and rural categories,‘ it was found that the urban arterial

system carried almost one-third of all vehicle miles (Table 5, Figures 17A and 17C).

The urban Interstate increased from 9.46 percent to 11.86 percent from 1976 to 1984.
The rural Interstate remained fairly constant, growing 0.25 percent over the

9-year period. The drop in rural vehicle miles is due to the decrease in both the rural
arterial and collector systems. The rural arterial system went from 18.81 percent to
16.35 percent, and the rural collector system from 17.50 percent to 16.87 percent

between 1976 and 1984 (Figures 178 and 17C).

The decrease in travel in the rural and urban collector systems may be due to the
recléssification of the highway system. Over time, some of the urban collectors were
upgraded to urban arterial. In the same manner, some of the rural,'“system was
incorporated into urban areas. Consequently, the urban system will grow bigger, and
make up a larger percent of the total annual vehicle miles. The rural system growth

will be smaller and contribute less to the total annual vehicle miles of travel.
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TABLE 5. RURAL FUNCTIONAL SYSTEM
CAVMT OIN BILLION

YEAR NTERSTATE ARTEPIQL COLLECTOR  TOTAL
NﬂTID!ﬂl 1974 11?,%@5 263 ?B@ RATLAZA  LHRT . 095
1977 126,149 272,787 ﬁ&ﬁuiﬁa &34, 094

1978 136,128 E77.684 272,444 HB6.E55
1979 13E.897  EZ74.110  R6R.ETE O ATR.OTW
1980 135, 15% 263,359 275,883 474.0465
1981 138,772 266,960 276,794 4HBRLERG
25 142,081 269,978 2746.4617 4BB.LT7S
1983 144,498 E73.376 0 2BE.734  TOIE. I8
1984 148. 542 280,671 268%9.634 716,849

FERCENT OF 1976 8.404 18.810 17.501 44.716
TATAL 1977 £.599 18,8595 17,393 44,584
SYSTEM 1978 B.812 17.977 17,6357 44u@:5

1979 8.7%7 17.92 17.158 4%.821
1980 8.844 17.234 18. 032 44,111
1981 8.91& 17.152 17.783 4%, 851
1982 8.915 16.940 17556 4%.211
198% B8.718 16,497 17.240 2. 430
1984 3.652 1&.734%9 14,871 41.872

TABLE 5B. URBAN FUNCTIQNQL BYSTEM
(VMT IN BILLIOND

NATIONAL 1974 32,698 4 TTOWRE 010 7S, 205
1977 141,639 43 a a%a PELLE9E BIR.9EE
1978 1%6.79% 440,728 240,928 BSE.449
1979 1599, 452 474,274 DES.VINE 889,054
1980 161,100 482,970 209, @74 8354, 044
19831 I&é.ﬁ?u 4983, FT7 RO, 09%  B7E. 945
1982 TH. A0 514,099 215,389 905,094
1983 19:.””0 BE4, 401 224,998 953,919
1984 POR.GTE O SEI.EQ0 234,457 997,919

FERCENT OF 1974 F. A6 29.776 16.045 5. 284
TOTAL 1977 7. 655 29,768 15.9%1 55,414
SYSETEM 1978 1. 150 29 . 824 15.5%97 G5. 574

197% 10.428 E1.016 14,73 HhH 179
1980 10.542 Al 608 15.741 55. 8689
1981 1G. 683 H2.020 1%.447 b 149
1982 11.018 ERC2H7 1%3.514 S 7BT
1983 11.4615 F2.240 L. &5 57 . BEG
1784 11.858 wwu&iq e &7 GE. 128

ALl THE ABOVE INFORMATION ARE EXTRADTED AND COMFILED FROM THE

VM2 TABLE OF THE HIGHWAY STATISTICS FUBLICATIONS.
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FIGURE 17A
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FIGURE 17B
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Il. REGIONAL TRENDS

A. Highway Travel - Rural and Urban (1970-1984)
Because all regions have different ranges of VMT, comparisons between regions and
functional classes, such as between rural and urban groups, are difficult (Table 6). In
order to compare the regional data, the leading year of the study period was
designated as the base year, and all VMT were normalized to 1970 data. Each region
has its own pattern of growth, but generally, the urban travel is increasing at a rate
much greater than that of the rural travel. When the fuel shortage occurred in 1974

and again in 1979, all regions showed declines (as can be seen in Figures 19A to 191).

In Region 1 (see Figure 19A), urban travel dropped in 1974 and again in 1979, but the
recovery in 1980 was not as rapid as in 1975, The urban growth rate is fairly
consistent for the years when travel was increasing. The rural showed the biggest
increase in 1979 and 1980, .For the last 2 years of the study period, the rural VMT has

been increasing.

Region 3 urban travel (see Figure 19B) showed a steep increase in 1976 following the
decrease in 1974, The next crunch came in 1979, and was similar to Region 1. Little
growth was experienced until 1982, Rural travel showed a similar decrease rate in

1974, but the 1979 crisis had minimum effects.

Urban travel has been steadily increasing in Region 4 (see Figure 19C). Urban vehicle
miles for 1974 and 1979 did not reflect the decrease experienced in other regions.
Over the 15-year study period, the urban travel doubled. The rural VMT peaked
during 1977, but never quite recovered from the 1979 crisis. The 1974 crisis had less

influence on the vehicle miles,
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Although vehicle miles traveled in Region 5 are high (see Figure 19D), it has the
smallest growth during the 15-year study period. During the energy crisis, Region 5
recorded an observable decline. In 1977, urban traffic peaked and then decreased for
the following 2 years. It was not until 1984 that the urban traffic reached the same

level recorded for 1977.

Both energy crises had the least effects on the travel within Region 6 (see Figure
19E). During the fuel shortages, both rural and urban travel maintained
approximately the same level as the previous year. Region 6 experienced the largest
growth of any other region. Over the 15 years, the urban VMT grew more than

100 percent and the rural VMT increased over 62 percent. Whereas in other regions
such as Region 4 and Region 9 that have had urban travel which doubled th.at of 1970
by 1984, rural travel increases were much lower than for Region 6, Note that travel
in the Regions 4 and 6 is growing at an accelerated rate as compared to the travel in

Regions 1, 3, and 5.

Region 7 urban VMT followed the basic pattern (see Figure 19F), with declines in
1974 and again in 1979 and 1980. During the period 1970 to 1972, the rate of increase
for the rural traffic was larger than that for urban traffic, but by 1973, the urban
rate of increase had overtaken the rural. For the rural VMT, the fuel shortage had a

greater impact than on the urban. From 1979 on, the VMT has reexamined stable.

The first fuel crisis did not affect Region 8's urban or rural travel. Since then, the
rural and urban travel have had a sporadic growth cycle (Figure 19G). In 1983, the
urban VMT showed the largest increase, 13.5 percent from the previous year, and

then dropped by 12.4 percent in 1984 (Table 6).
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Region % urban travel Has increaséd by more than 100 percent from that of 1970
(Figure 19H). The rural VMT increased at a much slower pace during the early 1970's.
‘i'he first fuél shortage in 1974 caused the rural YMT to drop below 1973 levels and
did not surpass 1973 level until 1977. Two years later, the next crisis hit, and the
rural VMT dropped a second time. It was not until 1984 that the rural travel finally

increased above that recorded for 1978.

Although the pattern of growth is similar to the other regions, Region 10 is the only
region where the rural travel has been increasing faster than the urban travel
(Figure 191). Both the rural and urban VMT reflected the influence the energy crises

had on travel, but to a lesser degree than in other regions.
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FIGURE 18

Field Regions of the Federal Highway Administration
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TABLE &. REGIONAL HIGHWAY TRAVEL
(VMT IN BILLION)

RURAL. VMT

REGY REEI REG 4 REES REG& REE7 REE® REE % (REE 10

54,34 62.4% 109,77 114,89 44,16 IB.58 2%.60  BL.246 20.39
59063 64,41 121011 120.90 4624 40.3% 24T 82,70 .79
56,78 69.97 128,26 119.82 6%.2 43,36 26,30 B8 M4
1973 §5.95  7L.10 135,83 1174 774 4401 2e.8%6 B4 253
1974 54,38 67,78 13R100 11420 717 42,87 26,68 5030 2487

H
1]
i
By
H
i
1
!
1975 ! 5440 7035 13846 17,13 7550 4259 2715 4951 26,3
]
!
i
H
i
1
I
i
!

1971
1972

1976 57.94  71.91 142,34 1287  BL.B3 4525 29.14 3L.02 26,84
1977 £0.46 74,33 148,04 125,50 B6.14 4407 30,77 S4B 2B.18
1978 £3.06 76,11 155,58 129.8% 91,22 4.7 L4 8.1 30,70
1979 5¢.BU 750440 155,20 12575 94,45 47,39 346 BT 30,18
1980 1,24 75,40 150,99 126.14 90,54 46.BB 394 39.10 Z9.84
1981 61,78 76,21 152,23 129.89  93.%% 4753 3463 8637 29.92
1982 59,38 7714 157,03 12875 97.97 4754 32,93 5687 3103
1983 60,75 7B.39 185,56 13452 1063 £7.9% 36,87 57,36 34.B%
1984 £2,18  78.8% 159,70 (3518 104,32 50,23 34,80 6039 333
UREAN VMT
I===sSSszzZSIIz [ Y S S ] SESZTDIToRIISRCTSSS TN TN IR ISSCOINSSIASZTISES
! REG{ REE3 REG4 REES REG& REG7 REBB REE§ REG 10
memmmresmsenz |l s ssss e e s oT IR S TS I RASI NS IS RSN S2ORS == = - =nEssnsaEss =
! i
1970 ! 106,88 57,27 TR.78 (25.7% 57.47 26,24 1LMD O BATR O IR.REB
1971 ! 111,07 64,63 89.13 13321 £2.02 26,84 11,47  B3.B4  19.8%
1972 ! 123.26 70,08 101.B4 146,55 47,79 28,51 1487 97,36 1.9
1973 ! 130,47 73.55 109,74 15361 72,04 3098 1533 100,83 2L13
1974 ! 127,50 70.16 108,12 149,82 74,50 .24 15,89 LOL24 20,70
1975 ! 130,20 70.446 116,14 154,00 76,00 3263 1672 10780 2204
1974 ! 134,04 78,86 123,70 165,67 84,94 3407 I17.40 L1478 20,83
1977 ! 137.99  BZ.02 128,80 {71,%4¢ 87.5% .30 1§ 12358 7.1
1978 ! 142,42 B5.90 136,30 1BD.53  95.47 3597 20,15 13264 28,91
197% ! 149,08 BO.46  139.60  17B.4Z 9410 IS 20042 131,27 28,38
1980 ! 146,05  BL.79 139,54 149,45 103,01 70 2443 1230 27.78
198! ! 147,41 82.47 138,54 170.97  107.31 3572 2207 1IR7% 0 29,7k
1982 ! 154,36 B3.42 146,00 171,21 112,64 3590 25,37 14530 30.%4
1983 ! 157.94  £7.00 156,89 (7449 119,90  37.%0  29.26 157.65 LW
1984 ! 163,35 92,74 146,29 1BL.37 125,04 39.4% 26,04 170,40 3L.00

ALL. THE ABOVE INFORMATION ARE EXTRACTED AND COMFILED FROM
THE WM-2 TABLE OF THE HIGHWAY STATISTICS FURLLICATIONS.
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8.

Travel by Functional System (1976-1584)

Similar to system usage at the naticnal level, the percent of travel on the urban
arterial system dominates over all others (Figures 21A, 218, 21D, and 21H}). The
usage of the urban arterial is also increasing, whereas, the rural arterial and urban
collector are decreasing. Although both Interstate systems are increasing, the rate

of increase is very slight when compared to the urban arterial (Figures 21A to 21I).

During the 1979 fuel crisis, the proportion of travel on each functional class remained
much the same, with the exception of Regions |}, 3, and 6. In Region 1, the decline in
travel occurred mostly in the rural collector (Figure 20A). The vehicle miles traveled
decreésed from 30.65 billion to 23.82 billion (Table 7). In Region 3, the decline in
usage for the urban collector is evident; however, the decrease began prior to the
1979 fuel crisis (Figure 20B). For Region 6, ths urban arterial usage increased at the

same time the urban collector usage decreased during the fuel crisis. But since then,

the usage patterns reflect the change that took place in 1979 (Figure 21E).

In Region 10, the vehicle miles traveled on the urban collector increased while
vehicle miles traveled on the urban arterial declined for 1978. A similar pattern was
observed in 1979. Since 1979, the travel pattern has reverted to the pre-1978

pattern.
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FIGURE 20A
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FIGURE 20D
REGION 5
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FIGURE 20E
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The 1979 crisis had minimal effects on the usage pattern for

Regions 4, 7, 8, and 9.

TABLE 7. REGIONAL VMT BY FUNCTIONAL SYSTEM

RURAL UMT (BILLION URBAN VMT (BILLIOW

REG 1 REG |
YEAR  INTERST ARTERIAL COLLECTR INTERST ARTERIAL COLLEETR
1974 8,578 20,792 2851 22,282 77,660 4N
1977 B 21.B%9 29.807 22,706 BO.292 34,987
1978 9,287 22.981 30.43L 23,481 BI.290  IC.6BY
1979 9,437 25,956 2818 24,570 90,748 33,644
1980 9,308 2I.844 27.88B9 24,492 88121 3T.439
1981 9.494  Z3.41B 28,044 75,049 B3, 789 34,572
(982 %915 2L.Ee%  25.E% 27,241 G4,BiZ  JL.INB
1983 10,939 25146 24,440 30,955 93.442 3.3
1984 11,182 23440 27,33 31,898 §5.200 35,24

REE I RES I
IKTERST ARTERIAL COLLECTR INTERST ARTERIAL COLLECTR
976 12,731 LI0B 28,670 £1,19¢  3g.574 2E.890
1977 13,505 31059 29,745 12,194 80,395 29.4%¢
1978 14,517 31740 20,997 17,418 44,997 27.484
1979 14,146 Z2.142 28,833 13,387 43,499 21.546
1980 15,047 3L.4B1 2B.878 14,506 48,464 1B.8D23
1961 15,046 IL4IR 0 29,719 14,746 48,804 1B.832
1982 15,137 3L.1B1 29,824 14,897  49.314 19,213
1983 14,99¢ I2.917  30.47C 6.405 51372 19.2%
1984 15,097 IL.329  3C.IBS §7,520 54,781 20,43

REG 4 REG 4
INTERST ARTERIAL COLLELTR INTERET ARTERIAL COLLECTR
1976 24,300 64,448 31,590 16,384 42,437 44,082
1977 28,4346 b6.198 53,782 17737 b&.485 46411
1978 30,140 65345 40.0H4 19,804 74,4635 41.84)
1979 30,102 84,172 5B.921 19.777 76,374 43,454
19806 30,143 38,055 2,792 20,175 14057 8532
198 32474 52,301 A1.T3 22,038 7A3TY 41l
1982 33.002  59.335 44,489 22,593 TE.BET 44,741
1983 33345 59.%15 62,296 25.519 84,809 46,358
1984 35,218 b1, 1046 A2.32% 28,320 92,769 44,999

ALL INFORMATION IN THIS TABLE IS EXTRACTED AND COMFILED FROM
THE VM-2 TABLE OF THE HIGHWAY STATISTICS FUBLICATIONS.
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TABLE 7. REGIONAL VMT BY FUNCTIONAL SYSTEM

RURARL ¥®T (BILLIDN! UREAN UMT (BILLIDN:

REG § REB 5
YEAR  INTERST ARTERIAL COLLECTR INTERST ARTERIAL COLLECTR
1976 22,679 50,189 47.957 29.867 B7.204 4B.582
1977 24,047 51.3BE  49.849 31160 90,938 49.B43
1978 26,287 G2.2B1 GL.27B 33,488 93,074 51987
1979 25.23%  49.8R0  50.432 3036 91498 SI.84E
1980 25.56f 47.3BB 53,189 33897 PLB9T 43,453
1981 25,498 47,480  56.714 34,137 92,305 44,494
{982 25,773 4B.212 54,744 36,827 .B5 278 4B.108
1983 24,954 48.B:. 57,735 36,720 91,334 44,811
984 25,047 50.4%1  59.4T7 37,327 95,058 4B.950

REG & REE &
INTERET ARTERIAL COLLECTR INTERST ARTERITAL LOLLECTR
1976 16,130 35133 32,584 17,258 35384 30.317
1977 17,376 34831 3.9 16,527 35.013 34004
1978 18,39 3L.730 IS MS 19875 I7.136 3ELAES
1979 {B.0I1Z T4.782  3E.45¢ 19,848 44,935 29,324
1980 1B.132 35,813 36982 21 203 U508 26,728
1981 (8,913 34711 3B, 3ME 2,023 55624 29.4L0
1982 20,216 ’7 g2 39,933 23 LN TN § I T
1983 25,221 18,524 40,587 2. 4‘9 61,043 3319
1984 20,072 40,809 41,488 26,3777 4728 33.9%%

REG 7 REG 7
INTERET ARTERIAL COLLECTR INTERET ARTERIAL EBLLECTR
1976 B.E3D 20.4B% 15,934 6,451 18,768 BBl
1977 B.93%  20.519 15,198 6,750 19.4B9  §.0%5¢
1978 9,278 71,394 17.088 T35 20,29 B3
1979 B.8982 21,752 17.243 12T 20,270 7,580
1980 8,628 20,720 17,530 7.105 20,033 7.541
1981 8.B41 20.881 17.828 7.328  20.71%  7.464B
1962 9.054  20.B33 17.448 7,665 21,813 6.B24
1983 9.132  L.206  17.h4% B.176 22,575 T.14%
1984 9%.676 22,114 1B.43% B.B47 21.471  T7.168
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TABLE 7. REGIONAL VMT BY FUNCTIONAL SYSTEM

RURAL VHT (BILLION: URBAK VHT (BILLION)
RES 8 RES ©
YEAR  INTERST ARTERIAL COLLECTR INTERST ARTERIAL COLLECTR
1976 1209 12,37 9.7k 2,920 %.187 S8
1977 7,980 12.709  10.028 3.25 9.BiF 5471
1978 B.522 12,90 10,588 373 10,458 5710
1979 B.ATH 12,574 10.406 3818 10.81%  5.791
1980 B.7k4 13.07%  10.004 3800 12,081 B.08E
1981 B.BE9 13972 12197 4,116 12.0M G.B7R
1982 B,590 1340 1L 4,508 13,414 T.40¢
1983 B.B34 13,224 14812 S.167 15,811 B.282
1984 B.B31 13287 12409 5.47¢ 14,388 &, 1BS
REE ¢ REE 9
INTERST ARTERIAL COLLECTR INTERST ARTERIAL EOLLECTR
1976 10,557 20,071 20,339 21,172 76.4B4 16,926
1977 11,499 21.468 21,691 23,851 BL.A%%  1B.0Z%
1978 12,817 21,872 24,915 29,497 B4.&TL  1B.47F
1979 17,141 21.BOS  23.743 I 42 B2.04z 107
toe0 (3,112 20,781 24.204 29,430 nmnmqw 17.738
1980 12951 22780 20,443 29,811 94178 1579
1982 13,315 22,813 20,745 31,075 9188 17.034;
1983 13,477 23480 20,241 36,978 94,93 2L.7A
1964 14,107 24,132 22,148 39,247 99,298 32.0%9
REG U REE 10
INTERET ARTERIAL COLLECTR INTERST ARTERIAL EDLLECTR
1976 4.Be6 11,812 9.938 4,986 13,731 Y.idL
1977 5581 12,076 10.504 5.488 14,384 T.303
1978 6.381 12317 12,060 b 188 12,871 10550
1979 4,158 11,967 12.038 £.081  11.B%3  10.321
1986 £.242 11,386 1L.043 b.866 - 12,93 B. 375
1981 5,958 12,248 10,783 T.o07 14486 B2
1982 7,079 1LETO 12,081 7.087 15928 TR
1983 7,391 12,450 15.32¢ 7.931 19,080 5917
19846 7,362 11.7ER 14,434 B.I58 19,208 G.44!
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C. Daily and Weekly Travel by Hour of the Day (1978, 1983)
The regional weekly travel patterns follow the same basic characteristics as the
national weekly travel. Weekday travel contains two peak periods--morning and

afternoon while weekend travel has a long midday peak period.

The rural morning peak is small when compared to the afternoon peak. In some
regions, the rural morning peak does not exist (Region 4, .5, 8, 9, and 10). The highest
morning peak occurs in Region 5. In 1978, the morning peak represented 6.3 percent
of the daily traffic and, in 1983, increased to 7.0 percent of the daily traffic
(Appendix A). Overall, the rural regional travel reflects the same characteristics as

the national rural travel.

The urban travel has a higher morning and afternoon peak than rural travel.
Generally, the morning peak travel is less than the afternoon peak travel with the
exception of Region 6 (Appendix A). The morning peak for Region 6 measured

8.0 percent, while the afternoon peak measured 7.8 percent of the daily traffic.
Although most travel increased with tim‘E, the urban travel in Region 8 decreased for

the period between 1978 to 1983,

Due to the lack of hourly traffic information for California, Arizona ATR data
was used instead. The data for the rural sector does not reflect Region 9 rural
travel; instead, it reflects rural travel in Arizona. The data for Region 10 showed an

unusually high midday peak.

This section only contains the travel data for Region 1. Further details concerning

all other regions are located in Appendix A.
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