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In 1966, urban traffic deaths accounted for 15,900 of the national total of 52, 500 killed.
The urban toll was only 30 percent of the total, and on a vehicle-mile basis, the urban
rate of 3. 6 deaths per 100 million vehicle-miles was far below the rural rate of 7. 5.

The significant fact, however, is in the trend of urban deaths over the past few years
as compared with the situation in rural areas. Table 1 illustrates these trends and
clearly points out the emerging importance of the urban accident problem.

The trends in total urban deaths and in the urban death rate are significantly different
from those for rural areas. - Presumably they are a reflection of the increasing urbaniza-
tion of the country. This has been adequately reported elsewhere, and it is sufficient
to record here that during the decade from 1950 to 1960, the increase of our urban pop-
ulation accounted for more than 100 percent of the total growth of the country. (This
was brought about, of course, by a decrease in the rural population.)

The types of accidents resulting in death changed markedly during the last decade.
A comparison between 1955 and 1965 shows interesting and significant changes.

The significant points in Table 2 are the major differences in the changes, urbanand
rural, in two-vehicle and non-collision accidents. The increases in urban accidents of
these two types far exceed the changes in rural areas, and are responsible for the fact
that the urban mileage death rate remained nearly constant during a period when the
rural rate dropped more than 12 percent. Table 3, a comparison by size of city, in-
dicates that the problem is not unifornily distributed.

The comparison of death rates by size groups suggests that the largest cities (over
750, 000 population) have experienced the smallest increase in accident rates ; in fact
their registration rate has actually decreased in the ten years from 1955 to 1965, al-
though it still is higher than for smaller urban places. The largest increases in rates,
on the other hand, have taken place in the cities from 100, 000 to 750, 000 population.
Cities below 100, 000 population have experienced increases, but not as great.

Non-fatal injuries in urban accidents are greater in total number than those in rural
accidents. Three types of accidents account for a large part of the total: pedestrian,
two-vehicle and non-collision. The differences between urban and rural experience

are given in Table 4. The large number
of injuries in urban two-vehicle accidents
is immediately apparent. Similarly, al-

TABLE 1. though the totals are much smaller, in-
HOTOR VEHICLE DEAT(‘SsQﬂ?s??LEAGE DEATH RATES juries in urbap non-collision a'ccfidents.
— Viloae Death ot exceed those in rural non-collision acci-
eaths e s
Location _cage Dealh Mate dents, though the reverse is true for
of Accident g5 1965 C“(‘?‘f;ge 1955 1965 C"(‘f‘f;ge deaths.
P 5 Data are not available to permit exam-
Urban 9, 390 15, 00 +6 3.5 3.6 +3 : : . :
Rural 29,030 34,000 +17 8.6 7.4  -14 ination of the type of accident causing
Totat 38,420 49,000 +28 6.4 56  -12 deaths and non-fatal injuries by size of
Source: National Safety Council. Rate is deaths per 100 million veh/mi. City. It may be that the differences in
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TABLE 2 _ TABLE 3
TYPES OF FATAL MOTOR VEHICLE ACCIDENTS MOTOR VEHICLE DEATH RATES, POPULATION
(1955-1965) AND REGISTRATION
——— (1955-1965)
rban Deat Rural Deaths
A&?Se?x‘ts Chan, 1(!)): aggg Bor 000 Vor
1 ge c Pop. 10, 000 Veh. Reg.
955 1965 ORI 1955 1965 "(?;)'“ Urban Population : : ¢
Change Change
Pedestrian 5,200 5,700 10 1955 1965 1955 1965
Pedestrian 5, 3 + 3,000 3,100 +3 ® (%)
colliston 1,900 4,700 +148 12,600 16,000  +27 Over 1,000,000  10.3 10.7  +4 39 3.4  -13
Other 750, 000-1, 000,000 10.3 12.0 +16 3.3 3.0 -9
collision 1,230 1,800  +40 2,330 2,800 420 500,000-750,000 9.8 12.8  +30 2.6 3.0 415
Non-collision 1,000 2,800 +180 11,100 12,100  +9 350,000-500,000  11.1 16.3  +47 2.7 3.1 +15
Total 9,390 15000  +60 20030 34,000 417 200,000-350,000 10.1 139 438 22 25 414
100, 000-200, 000 9.5 13. . .
Source: National Safety Council. 50,000-100,000 0.0 9.8 s 20 15 %
25, 000-50, 000 8.9 10,8 +22 19 2.0 +5
10, 000-25, 000 9.0 112 +24 1.6 L8 +19
All cities 9.8 11.7 +19 2.4 2.5 +4
Source: Notional Safety Council, based on reports by states ond local
. authorities.
. . Note: Not all cities in the United Stotes are included, but the samples are
trends in deaths and death rates are related believed representative. Data for 1955 and 1965 are not necessarily

based on identical cities, partly because some cities have moved from
one population group to another during the 10 years.

to changes in patterns of accidents.

It is also possible that accident pre-
vention efforts have not been undertaken
in all sizes of cities on an equally ener-
getic or effective basis. It must be em-
phasized here that there have not beenany
successful attempts to correlate accident experience with the commonly available mea-
sures of accident prevention. Thus, there is no opportunity to test an assumption that
the largest cities may have carried on better safety programs. Least of all can we say
they have had better traffic engineering work, valuable as such a conclusion would be
to those devoted to the discussion and encouragement of traffic engineering techniques.

Recht, in his valuable multiple regression study, has demonstrated a correlation
between death rates and certain isolated measures of safety work, but the one inescap-
able conclusion arising from a study of his work is that many of the most logical mea-
sures do not show any correlation. Two possibilities exist—we are doing the wrong
things, or we have not developed good measuring devices for what we are doing.

To look more closely at the actual situation in cities, ten municipalities were queried
on a number of pertinent points. Three cities were selected in the 50, 000 to 100, 000
population range, three in the 100, 000 to 200, 000 range, two in the 500, 000 to 700, 000
range, and two in the 700, 000 to 1, 000, 000 range. In each case, citieswere selected
which reported a traffic engineer, and also some cities with high activity scores in the
National Safety Council's annual inventory program and some with low scores. Re-
sponses are given in Table 5.

If any single point stands out, it is that urban accident experience has increased
substantially in the past five years. This would of course have been expected on the
basis of the earlier report of national trends during the past decade. In only one city—
the smallest one examined—did the registration rate fail torise 25percent, and several
of the increases were 75 percent or more.

TABLE 4

MOTOR VEHICLES DEATHS AND NON-FATAL INJURIES
BY TYPE OF ACCIDENT

(1965)
Type of Deaths Non-Fatal Injuries
Accident Total  Urban Rural Totat Urban Rural
Pedestrian 8,800 5700 3,100 140, 000 128,000 12,000
Two-vehicle 20,700 4,700 16,000 1,230,000 760,000 470, 000
Non-collision 14,800 2,800 12,100 330, 000 95,000 235,000
All athers 4600 1,800 2,800 100, 000 67,000 33,000
Total 49,000 15000 34,000 1,800,000 1,050,000 750,000

Source: National Safety Council.



TABLE 5
SAMPLE CITY TRAFFIC DATA

Ttem City A City B City C City D City E
Population, 1966 §3, 000 72, 000 12, 500 172, 000 142, 130
MV registration, 1966 17,858 39,754 28, 891 72, 335 80, 000
Street mileage:
Freeways - 7.7 (3%) - 21,1 (59) 282 (7¢)
Arterials ? 73. 4 (25¢) 29. 2 (184) 103. 2 (23¢) 55. 3 (156)
Others ? 213. 4 (72%) 157. 3 (84%) 330. 7 (784) 294. 7 (78¢%)
Total miles 140 204. 5 186. 5 455.0 378
1962 1966 1961 1966 1961 1966 1961 1966 1960 1966
Accident experience:
Fatal 2 2 4 9 1 4 8 14 10 21
Non-fatal injury 376d  696® 260 395 ? ? 825 1,207 m 715
Property damage ? ? 1,371 1,778 ? ? 3,212 4, 382 ? ?
. Total 1,263 1,365 1,635 2,183 2,135 2,540 4,043 5603 4,362 5 031
Population death rate 4.0 3.7 9.7 17.9 1.5 5.9 4.7 8.9 8.7 14. 8%
Registration death rate 0.9 0.8 2.0 3.1 0.3 1.0 1.0 1.8 1.7 2.8¢
Traffic engineer reports to City Manager City Manager City Engineer Director of Director of
Public Works Public Services
Professional TE staff 1 2 1 6 2
TE operating budget $41, 258 $233, 870 $30, 600 $885, 351 $259, 152
Capital improvement budget $850 $1, 140, 000 $30, 000 $119, 000 $49, 865

“Under construction. -
Non-fatal injuries.
Estimated.

Greatest needs in the field of traffic engineering:

City A - Getting porking off main streets to improve flow. Wider streets (arterial and main) and troffic signals at several locations to permit artericl
street vehicles fo cross main streets. Adequate street lighting system on main and arteriol streets.

City B - Comstruction of additional mojor street systems together with traffic control to improve the flow of traffic. Also, several street intersections
need improving by channelizing for more capacity.

City C - Creation of o separate traffic engineering department with a stoff; sep budget; full bility and authority to initiate and put into
effect regulations improving traffic safety. Funds be mode ovailable for i i d of traffic signats, oll of which are
isolated of present. Thet the City Council and Mayor be mode aware of the importance of applying traffic engineering techniques, and give the
teaffic engineer their support.

City D - More rigid enfc of traffic regulati Functioning safety council. Street lighting on artericl streets in outlying and intermediate areas.

City E - One of the problems encountered is the avallability of qualified I { ially on the sub-profe | level), Feel that more under-

groduate courses should be offered in the field of traffic engineering.

Item City F City G City H City 1 City J

Population, 1966 131, 000 500, 000 670, 000 713, 214 940, 000
MV registration, 1966 .87, 000 230, 000 207, 000 377, 498 238, 000
Street mileage:

Freeways 15, 2 (2¢) 15 (1%) 9 (14) 98. 5 (4%) 17 (19)

Arterials 109. 3 (16%) 200 (204) 265 (19%) 223 (10%) 450 (324)

Others 566. 6 (824) 800 (79%) 1, 126 (80%) 1,963 (86%) 933 (674)

Total miles 691.1 1,015 1, 400 2,285 1, 400

1961 1966 1961 1966 1961 1968 1961 1966 1961 1966

Accident experience:

Fatal 15 31 42 73 58 89 50 89 84 118

Non-fatal injury 653 1,233 2,114 2,634 4,458 8,121 2,910 4, 537 5,952 8,708

Property damage
Total

2,475 3,140
3,143 4,404

19,796 23,029
21,852 25,736

15,174 23,215
19,690 31,425

11,602 16, 422
14,562 21,048

11,504 15,357
17,540 24,183

Population death rate 11.5 25. 4 8.8 15.7 9.6 18,32 9.5 14.1 9.7 13.3

Registration death rate 2.5 5.3 2.0 3.4 3.2 4,33 2.4 3.4 2,7 3.4

Traffic engineer reports to Mayor Director of Director of City Manager Mayor and
Public Utllities Streets City Council

Professional TE staff 4 12 4 6 17

TE operating budget $275, 000 $320, 000 $436, 284 $478, 890 $3, 000, 000

Capital improvement budget $30, 000 $300, 000 $110, 000 $51, 105 $160, 000

Estimated.

Greatest needs in the field of traffic engineering:

City F - The greatest need in the field of traffic engineering is the acquisition and the retention of professional traffic engingers.

City G ~ More adeq fi ial p I for ded program of ding, dordization, and imp i of traffic

control devices.

City H - To expand the scope and depth of present operations which would require an increase of staff and odditionol funding. Although the division
is engaged in all aspects of traffic engineering, much more could be accomplished if more time and talent were available.

City | - Probably the greatest weakness is the inadequacy of the arterial streot signal system. Much work needs to be done in providing progressive
signal systems along the major arteries. We have surpassed ar are rapidly approaching the absolute capacity of most major arteries. Widening

and dividing these arteries is necessary to cdd more capacity and widi

Urban Transportati

g cannot be plished

without

Y
system that would be odequate until 1985

L]

City J - Our greatest need would be the impr of

ion program of $145 million for freeways and $205 million for
. All we reolly need is money.

circle and never arrive at a decision. Another very important need would be o

lined method of

iring more right-of-way. The
mojor arteries to provide a

At times, it seems like we go around and around the same
ing with the Federal

agencies, particularly in those areas which result in financiol support. Lastly, we need some more vocal cifizens speaking for the motorists.

The anti-highway people manage to assemble very vocal groups, whereas with the exce;
who will stand up to be counted when highway plans are being fought over.

ption of the motor club, there are very fow groups
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TABLE 6.
ACCIDENT RATES, STAFF, AND OPERATING BUDGETS IN SELECTED CITIES

City
Item
A B C D E F G H 1 J
Population
death rate
1961 4.02 9.7 1.5 4.7 6.7 115 8.8 9.6 9.5 9.7
1966 3.7 17.9 5.9 8.9 14.8¢  25.4 15.7 13.3¢ 14,1 13.3
Change, % . -8 +85 +294 . +89 +121 +121 +18 +39 +49 +37
Registration
death rate
1961 0.9a 20 0.3 1.0 L 25 20 3.2 2.4 2.7
1966 . 0.8 3.1 1.0 1.8 2,6 . 53 3.4 | 4.3¢ 3.4 3.4
Change, % -11 +55 +233 +80 +53 +112 +70 +34 +42 +26
Traffic engineering
professional staff,
1966, No. 1 2 1 6 2 4 12 4 6 17 -
Per 100, 000 population 1.9 2.8 1.4 3.5 14 3.1 2.4 0.6 0.8 1.8
TE operating budget, 1966
($1,000's) 41 234 31 885 259 275 320 436 479 3, 000
Per capita, $ 0.77 3.25 0.43 5.15 1.83 2.10 0.64 0.65 0. 67 3.19
21962,
- Pigeo,
Estimated.

¢

Increases generally occurred in fatals, non-fatal injury accidents, and in property
damage cases, suggesting that the changes were actually in accident-frequency rather
than in accident severity. The data reenforce the conclusion that the urban accident.
problem is becoming more serious, and rapidly so.

Professional staff to cope with these problems is distressingly meager. On the
average, these ten cities report 1. 6 professional traffic engineers per 100, 000 popula-
tion, with the highest rate being 3. 5 per 100, 000. Two are below 1. 0 per 100, 000,

Traffic engineering budgets are similary weak. On a per capita basis, theaverage
for operating funds is $1.72. Table 6 indicates these relationships for each of the ten
cities.

CONCLUSIONS

The significance would appear to be in the rather low levels of staff and budget. This
conclusion is strengthened by the comments of the responsible traffic engineering
people in each city in answer to the question: "What do you consider the greatest needs
in your city in the field of traffic engineering?" The answers could probably be sum-
marized as: money, men, and authority to use them.

Addendum

TORONTO, ONT.
Correlation of Pedestrian Fatalities and Vehicle Registration

In regard to the request concerning correlation, it was found that vehicle registration
is so recorded that it would be an impractical task to separate those for the City of
Toronto from those in the rest of "Metro. " Accordingly, statistical analysis was
applied to a correlation in all of Metro.
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Figure 1. Population growth and .vehicle registration.

The first test was to determine whether the change in pedestrian fatalities following
the introduction of crossovers was a product of pure change or if the change was sig-
nificant. In the city, the average number of fatalities in the 20 years prior to the in-
troduction of crossovers was 51. 2 per year. . Following the introduction of crossovers,
the average has dropped to 35.9 per year, .a decrease of 15. 3 per year or a decrease
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Figure 2. Pedestrian fatalities.



TABLE 7

COMPARISON OF FATALITIES, MOTOR VEHICLE
REGISTRATION AND POPULATION IN
METROPOLITAN TORONTO

Motor

Year Fatalities Vehicle Registration Population
1957 85 453,000 - 1,380,775
1958 81 463, 000 1, 429, 031
1959 71 499, 583 1, 487, 348
1960 7 524, 562 1, 527, 105
1961 58 558, 618 1, 566, 231
1962 63 575, 376 " 1,618, 787
1963 65 600, 000 1, 677, 708
1964 69 639, 187 1,741, 411
1965 63 671, 1462 1, 802, 006

%Estimate.

of approximately 30 percent. Applyingthe
t-test indicates that this change is highly
significant with a probability of only 1
chance in 2, 000 that it had occurred by
chance.

A similar test of fatalities for all of
Metro similarly disclosed that the change
was significant at the 5 percent level. ’

Demonstrating the relative change in
population and vehicle registration as
compared to pedestrian fatalities, Figure
1 shows the growth of population and ve-
hicle registration. Between 19 57 and
1964, motor vehicle registration increased
by approximately 40 percent, while popu-
lation increased about 26 percent. Indi-
cations are that this linear increase will
continue for some years to come.

However, an analysis of pedestrian fa-
talities indicates (Fig. 2) that the num-
ber of pedestrian fatalities is neither in-
creasing nor decreasing but varying about
the average. To test this, a regression
analysis was applied which indicated that,
unless some innovation occurs, such as
happened in 1959 when pedestrian cross-
overs were introduced, we canreasonably
expect the number of pedestrian fatalities
to vary only within the standard deviation
about the present mean.

Since the number of automobiles is in-
creasing linearly and the number of pe-
destrian fatalities remains constant, the
rate of pedestrian fatalities as related to
the automobile registration has been de-
clining at the same proportion that regis-
tration is increasing, or about 40 percent
between 1957 and 1964 (see Tables 7and 8).

TABLE 8
~ PEDESTRIAN TRAFFIC' FATALITIES

(Total)

After Crossovers

Year Before Crossovers

Area

1998 1935 1940 1941 1942 1943 1944 1045 1946 1947 1948 1949 1950 1951 1952 1953 1954 1955 1956 1957 1958 1950 1960 1961 1962 1963 1964 1965
50

35
63

44 - 43 55 47 52 48 46 46 52 39 46 27 37 32 35
85 .8 71 177 58 63 65 69

42

60 170 48 81 63 73 53 49

44

City of Toronto
Metro Toronto
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