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Analysis of Driver Responses to 
Point Diversion for Special Events 
Stephen H. Richards, William R. Stockton, and Conrad L. Dudek, 

Texas Transportation Institute, Texas A&M University 

In 1976, the Texas Transportation Institute conducted a series of field 
studies of point diversion of freeway traffic going to special events at the 
Fair Park complex in Daiias. These studies were specificaiiy designed to 
evaluate primary candidate messages and displays that had been developed 
in the laboratory. In each of the studies, comprehensive origin-destination 
data were collected and analyzed to determine the effectiveness of the 
diversionary signing techniques being considered. In addition, question
naires were mailed to both drivers who had diverted and those who had 
not to (a) obtain driver attitudes and reactions to the point-diversion 
signing systems, (b) explore trends in driver behavior related to the di
version decision, and (c) identify factors that influence a driver's decision 
to divert. This paper reports and assesses the significant findings of 
these questionnaires. The data obtained indicate that, although num
erous factors appear to have some effect on diversion for special events, 
driver anticipation of conditions on the alternative route, driver famil 
iarity with the routes, and the type of special event (fixed starting time 
versus variable starting time) have the most pronounced influence: 

The Texas Transportation Institute has recently con
ducted a study of the human-factors requirements for 
real-time motorist information displays. The objec
tives of this project included the development of effec
tive information displays for real-time incident manage
ment and route diversion. The initial project work 
involved extensive human-factors laboratory testing and 
concentrated on the development of candidate messages 
and displays . Then the emphasis was shifted to field 
evaluation of the laboratory results in an operational 
setting. 

One special aspect of the project concerned the 
evaluation of single-point diversion of freeway traffic 
going to special events. The initial research in this 
area centered on the laboratory development of candidate 
diversion and trailblazer-sign messages and displays. 
The Texas Transportation Institute, with the assistance 
of the city of Dallas, then conducted a series of field 
studies at the Dallas Fair Park complex to evaluate the 
laboratory results. These studies were conducted in 
1976 on July 4, October 9, and October 10 and co
ordinated with scheduled special events at Fair Park. 
Their objective was to investigate the use of lamp
matrix sign messages for diverting freeway traffic onto 
an arterial street to travel to Fair Park. 

Origin-destination (0-D) data were collected during 
each of the field studies. These data provided input for 
determining the effectiveness of the signing techniques 
being evaluated. The findings of these 0-D studies are 
reported elsewhere (1) and in a paper by Dudek and 
others in this Record-:- The field evaluation also in
cluded an extensive questionnaire study that was de
signed to (a) obtain driver attitudes and reactions to 
the route-diversion signing systems, (b) explore trends 
in driver behavior related to the diversion decision, 
and (c) identify factors that influence a driver'sdecision 
to divert. This paper reports the significant findings 
of this questionnaire study. 

STUDY-SITE CHARACTERISTICS 

The Fair Park complex is a 97.5-hm2 (240-acre) area 
localed in south central Dalla1:1. It ii; the site of the 
Cotton Bowl Stadium, the Texas State Fairgrounds, and 
several public buildings including a music hall and 

museum. Special events are held periodically at Fair 
Park and attract large volumes of traffic to the area. 
For example, the annual fireworks display attracted 
more than 40 000 people to the Cotton Bowl on July 4, 
1976, and the annual football game between the Universi
ties of Texas and Oklahoma attracted more than 70 000 
people on the afternoon of October 9, 1976. In addition, 
the Texas State Fair during its 1976 opening weekend 
(October 9th and 10th) attracted more than 520 000 
people to Fair Park. 

The location of Fair Park relative to the freeway and 
arterial street system is illustrated in Figure 1 in the 
paper by Dudek and others in this Record. For traffic 
originating in north Dallas, the primary access route to 
Fair Park and its associated parking facilities is US-75 
(Central Expressway). Near Fair Park, US-75 con
nects with 1-30 (R. L. Thornton Freeway). This traffic 
normally takes US-75 to 1-30 and then exits from 1-30 
at either the Second Avenue or the Haskell Avenue exit. 
Within the study area, this freeway route to Fair Park 
is a six-lane controlled-access facility. A direct two
lane ramp joins US-75 and I-30. 

However, as shown in this figure, there is also avail
able an alternative arterial route, Fitzhugh Avenue, 
which crosses US-75 well in advance of the 1-30 junction. 
Fitzhugh Avenue is a two-way arterial that becomes 
half of a pair of one-way streets (Bennett Avenue is the 
other) about 0.4 km (0.25 mile) east of US-75. The 
street narrows from three to two lanes approximately 
1.6 km (1.0 mile) east of US-75. The availability of 
this route, coupled with the heavy congestion that occurs 
at the Second Avenue and Haskell Avenue exits before 
special events at Fair Park, prompted the selection of 
this site for the field evaluation studies. 

During all of the studies, the traffic signals at the 
Fitzhugh-US-75 diamond interchange were retimed to 
accommodate the increased left-turn demand. The re
maining signals along Fitzhugh Avenue were coordinated 
to provide progressive traffic movement toward Fair 
Park. Also, parking was prohibited along the alterna
tive route to provide a minimum of two operating lanes 
at all points. 

RESEARCH APPROACH 

Study Design 

Southbound motorists on US-75 were given route-. 
diversion information in messages displayed on two 
lamp-matrix signs. These signs were mounted on 
trailers and placed directly over the US-75 southbound 
main lanes by positioning the sign trailers on over
crossing structures upstream of the diversion point. 

The message sets evaluated in the studies are shown 
in Figure 1. Two messages were tested in the July 
4th study; a total of 12 messages were evaluated in the 
October 9th and loth studies. 

Questionnaire Development 

Separate questionnaires were developed and administered 
to drivers who had diverted and to those who had not. 



Figure 1. Summary of candidate route-diversion messages. 

July 4th Studies 

UNIVERSITY BLVD. SIGN MOCKINGBIRD LANE SIGN 

BEST ROUTE TD FIREWORKS 
FIREWORKS BEST ROUTE 

Message Set I 

USE FITZHUGH AVE 
FITZHUGH AVE 1 MILE 

ROUTE TO FIREWORKS 
FIREWORKS BEST ROUTE 

Message Set 2 

INFORMATION FITZHUGH AVE 
AHEAD 1 MILE 

October 9-!0th Studies 

LOVERS LANE SIGN YALE BLVD. S!Gtl 

BEST ROUTE TO FAIR GROUNDS 
FAIR GROUNDS BEST ROUTE 

Message Set 1 

USE FITZHUGH AVE 
FITZHUGH AVE 2 MILES 

FAIR GROUNDS FAIR GROUNDS 
USE FITZHUGH BEST ROUTE 

Message Set 2 

SAVE FITZHUGH AVE 
10 MINUTES 2 MILES 

FA! R GROUNDS FAIR GROUNDS 
USE FITZHUGH BEST ROI/TE 

Message Set 3 

AVOID FITZHUGH AVE 
10 MIN. DELAY 2 MILES 

FAIR GROUNDS FAIR GROUNDS 
USE FITZHUGH BEST ROUTE 

Message Set 4 

AVOID FITZHUGH AVE 
MAJOR DELAY 2 MILES 

FAIR GROUNDS FAIR GROUNDS 
USE FITZHU8H BEST ROUTE 

Message Set 5 

SAVE; FITZHUGH AVE 
20 MINUTES 2 MILES 

Samples of the questionnaires have been given by 
Weaver and others (3). Both questionnaires included 
four questions designed to group the drivers and deter
mine whether their responses were valid to the study. 
All motorists were also asked to reproduce the dis
played sign messages to the best of their ability. Space 
was provided at the end of every questionnaire for gen
eral comments. 

The questionnaires sent to those drivers who had not 
diverted requested additional information related to 
their disregard of the matrix-sign information. These 
drivers were asked why they failed to use the alter
native route in light of the information presented on the 
matrix signs and requested to list additional infor
mation that, if presented, would have altered their 
route selection. 
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October 9-lOth Studies (Continued) 

FAIR GROIJIDS FAIR GROUllDS 
USE FITZHUGH BEST ROUTE 

Message Set 6 

AVOID FITZHUGH AVE 
20 MIN. DELAY 2 MILES 

FAIR GROUNDS FAIR GROUNDS 
USE FITZHUGH BEST ROI/TE 

Message Set 7 

AVOID FITZHUGH AVE 
CONGESTION 2 MILES 

FAIR GROUNDS FAIR GROUNDS 
USE FITZHUGH BEST ROUTE 

Message Set 8 

AVOID FITZHUGH AVE 
TRAFFIC JAM 2 MILES 

BEST ROUTE TO FAIR GROUNDS 
FAIR GROUNDS BEST ROUTE 

Message Set 9 

USE FITZHUGH FITZHUGH AVE 
FOLLOW SIGNS 2 MILES 

BEST ROUTE TO 
Sign FAIR GROUNDS 

Message Set 10 
Not Used 

USE 
FITZHUGH AVE 

FAIR GROUNDS 
Slgn USE FITZHUGH 

Message Set 11 
Not Used 

SAVE 
10 MINUTES 

FAIR GROUNDS 
Sign USE FITZHUGH 

Message Set 12 
Not Used 

AVOID 
10 MIN. DELAY 

Drivers who had diverted were asked whether the 
route-diversion displays influenced their selection of 
the Fitzhugh Avenue route for traveling to Fair Park. 
They were also queried about guidance along the alter
native arterial route. 

Data Collection 

During all studies, comprehensive 0-D data were col
lected by stationing observers at critical points to read 
the license plate numbers of passing vehicles into 
cassette recorders. This approach permitted the path 
tracing of almost every vehicle within the study bound
aries. It also allowed the researchers to determine 
which drivers diverted to Fitzhugh Avenue and which 
ones did not divert but continued on the US-75 route. 
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Table 1. Summary of questionnaire sample sizes. 

No. of No. Who Sampling No. Who Return Interview 
Drivers Received Rate Returned Rate Rate 

study Observed Questionnaire (~) Questionnaire (%) (~) 

Drivers who used 
Fitzhugh Avenue 

July 4 421 300 71.3 136 
October 9 435 291 66.9 108 
October 10 417 319 76.5 118 
All 1273 910 71.5 362 

Drivers who used 
US-75and1-30 

July 4 251 197 78.5 74 
October 9 118 69 58 .5 14 
October 10 168 125 74.4 30 
All 537 391 1!! 118 

Total 1810 1301 71 .9 480 

A mailing address was then obtained corresponding to 
each vehicle that had Texas tags observed traveling to 
Fair Park (both those that diverted and those that did 
not) by using vehicle registration information on com
puter files at the Texas State Department of Highways 
and Public Transportation. No address information 
was available for vehicles that had out-of-state tags. 

After obtaining the necessary addresses, question
naires and prepaid return envelopes were distributed to 
the drivers by first class mail. AU questionnaires for 
an individual study were mailed at the same time, ap
proximately 1 month after the field study. The 1-month 
delay resulted from the time required to reduce the 
field data, obtain mailing addresses, and address mail
ing envelopes. Based on the responses to the ques
tionnaires, this delay was reasonable and affected only 
verbatim message recall. 

Sampling rates for the questionnaire studies are 
given in Table 1, which shows that 71.9 percent of all 
drivers observed traveling to Fair Park were mailed 
questionnaires. Furthermore, the sampling rates for 
diverting and nondiverting drivers were about equal 
(71.5 and 72.8 percent, respectively). However, the 
sampling rates for individual studies did vary some
what, because more out-of-state drivers were observed 
in some studies. 

A summary of the questionnaire return rates is also 
given in Table 1. The return rate of completed ques
tionnaires averaged 36.9 percent, indicating significant 
driver interest in the route-diverison studies. The 
interview rate, or effective rate of return, averaged 
26.5 percent and was generally consistent; the only 
exceptions were the October 9th and 10th drivers who 
had stayed on the primary route. A possible explana
tion for these drivers' apparent reluctance to respond 
might be that a large portion of them were out-of-town 
visitors and not particularly interested in the Dallas 
study. 

STUDY RESULTS 

Driver Familiarity and Diversion 

The importance of driver familiarity in relation to 
the diversion decision is indicated by the data below. 
In this table, the percentages of drivers who diverted 
to Fitzhugh Avenue are given according to the driver
familiarity categories used on the questionnaires. 

45.3 32.3 
37.1 24.8 
37 .0 28.3 
39.8 28.4 

37.6 29.5 
20.3 "n .1..1..0I' 

24.0 17.9 
30.2 22 .0 

36.9 26.5 

Percentage of Interviewed Drivers Who Diverted 

Within the Within the Within the Never 
Last Month Last Year Last 5 Years Before 

Study (N = 104) (N = 289) (N = 43) (N = 36) 

July 4 49.0 67.9 86.7 57.1 
October 9: 40.0 96.4 100.0 87.5 

a.m. 
October 9: 75.0 92.7 90.0 87.5 

p.m. 
October 10 66.7 84.9 81.8 84.6 

All 57.7 79.2 88.4 80.6 

These data suggest that drivers who are less familiar 
with the routes to their destination are more likely to 
divert than are more familiar drivers. This trend con
tinues until a driver is totally unfamiliar with the routes 
to his or her destination. At this level of familiarity, 
an increasing percentage of drivers fail to heed diver
sion instructions. This decrease in diversion potential 
is probably due, in part, to those drivers' lack of con
fidence in their ability to navigate along an unfamiliar, 
unplanned arterial route. 

Another interesting point to note from the table above 
is the large number (75.0 percent) of very familiar 
drivers who decided to use Fitzhugh Avenue on the 
afternoon of October 9th. Most of the drivers were 
destined for the Texas-Oklahoma football game and 
were probably aware of the unfavorable traffic condi
tions on the primary freeway route. They also were 
determined to arrive at their destination before the 
game started. These two factors combined to produce 
a higher diversion rate among these very familiar 
drivers during this time period. 

Driver Destination and Diversion 

The influence of driver destination on the diversion 
decision in the July 4th study is summarized below. 

Message Message All July 

Driver Set 1 Set 2 Messages 

Destination N % of N N % of N N %of N 

Cotton Bowl 125 77.6 54 44.4 179 67.6 
fireworks show 

Fireworks show 17 64.7 5 0.0 22 50.0 
and some other 
activity 

Not fireworks 5 20.0 3 66.6 8 37.5 
show 

In this table, the percentages of drivers who diverted 
to Fitzhugh Avenue are given according to the message 
set used. The messages used in the July 4th studies 
were directed at only those drivers en route to the fire-
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Table 2. Relationship between driver destination and diversion: October studies. 

Interviewed Drivers Who Diverted Onto Fitzhugh Avenue 

October 9th 

a.m . p.m. 

Driver Destination N % N 

Texas State Fair 13 84.6 19 
Texas-Oklahoma football game 3 100.0 28 
Football game and some other Fair Park activity 30 93.3 21 
Texas State Fair and some other Fair Park activity 2 100.0 3 

(excluding football game) 
Fair Park activity other than Texas State Fair and 

football game 
0.0 1~ 

Table 3. Reasons cited by drivers who did not divert for not diverting. 

Category: Reasons for Not Diverting 

1: Driver anticipated unsatisfactory conditions on alternative route 
Trame conditions 

Along arterial route 
Time delay 
Increased distance 
Congestion and traffic jams 
Intersection stops 

Heavy traffic at exit ramp or freeway approach to Fitzhugh Avenue 
Diversion of others made intended route more desirable 

Road conditions 
Surface of alternative route ls rough; construction 

% 

89.5 
92.9 
85.7 
66.7 

100.0 

October 
Total loth 

N % N % 

32 87.5 127 82.7 
31 93.5 
51 90.2 

5 80.8 8 75.0 

50.0 15 60.0 

Percentage of Drivers Who Did 
Not Divert 

October All 
July 4th 9-10 Studies 
(N = 74) (N = 44) (N = 118) 

62 61 62 
48 56 51 
34 52 41 
14 16 14 

1 4 3 
8 21 13 

11 11 11 
3 2 

11 4 8 
10 6 

3 2 

All 
October 

N % 

159 83.6 
31 95.3 
51 90.2 
13 76.9 

17 58.8 

Type of facility is not desirable because it Is narrow and undivided and has un- 7 4 
controlled access ) 

Other 
Undesirable area (bad neighborhood) 
Uncertain about access to parking 

2: Message did not reach driver 
Driver failed to see messages or second sign of message set 2 
Driver misread message 
Driver could not read message 
Driver was not certain of which fireworks display 

3: Driver was not familiar with alternative route 
General conditions 
Driver was uncertain of adequate guidance along alternative route 
Driver did not want to change normal route or habit 

4: Driver lacked confidence in information 
Driver uncertain of message audience (going to Fair Park but not Cotton Bowl) 
Driver believed information not current 
Driver believed message was an advertisement 
Driver did not believe alternative route was best 

4 5 
3 2 
1 5 3 

39 28 35 
31 14 25 
3 7 4 
4 7 5 
1 1 

32 27 30 
16 11 14 
7 2 5 
9 14 11 

10 9 10 
3 2 
5 2 4 
1 2 1 
1 5 3 

Note: Columns do not add to 100 percent because some drivers cited more than one reason for not diverting. 

works display; therefore, drivers visiting other Fair 
Park events were less inclined to divert. For example, 
67 .6 percent of the drivers en route to Fair Park to 
visit only the fireworks display diverted to Fitzhugh 
Avenue. In comparison, only 37.5 percent of the drivers 
going to Fair Park but not to the fireworks display, 
diverted. Also, 50.0 percent of the drivers going to 
more than one Fair Park event, one of which was the 
fireworks display, decided to divert. 

All messages displayed during the October 9th and 
loth studies referred only to the "Fair Grounds"; in
dividual events (i.e., football games, rodeos, or horse 
shows) or specific destinatioOB (i.e., the Cottoo Bowl 
or the main gate ) were not mentioned. Because of this 
inherent difference between the July and October mes
sages, data from the two studies could not be combined. 

Table 2 presents the percentages of interviewed 
October 9th and 10th drivers who diverted to Fitzhugh 
Avenue grouped according to their destination within 
the Fair Park complex. These data again indicate that 
a driver's decision to divert is affected by his or her 
specific destination. For example, 83.6 percent of the 

drivers destined only for the Texas state Fair diverted 
when given information concerning an alternative route 
to the "Fair Grounds." In contrast, only 58.8 percent 
of the 17 motorists destined for a Fair Park activity 
(e.g., rodeo, horse show, or music hall) other than the 
Fair or the Texas-Oklahoma football game diverted. 
Apparently, many of the drivers in this latter group did 
not associate the "Fair Grounds" message with their 
specific destination within the Fair Park complex. 

Drivers destined for the football game, however, did 
not have this association problem. More than 93 per
cent of the drivers destined for the football game on 
October 9th elected to use the Fitzhugh Avenue route. 
Thus, most of these drivers knew that the stadium was 
part of the fairgrounds. 

These significantly higher diversion rates just before 
the football game also support the finding that a higher 
percentage of drivers will use an alternative route for 
events that have a fixed starting time when heavy traffic 
congestion is anticipated on the primary freeway route 
[in comparison to events that have variable starting 
times (for which less severe congestion is anticipated)]. 
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Table 4. Effect of driver familiarity on reasons cited for not diverting (all studies combined). 

Category: Reasons for Not Diverting 

1. Driver anticipated unsatisfactory conditions on alternative route 
Traffic conditions 

Along arterial route 
Time delay 
Increased distance 
Congestion and traffic jams 
Intersection stops 

Heavy traflic on exit ramp or lreeway approach to Fitzhugh Avenue 
Diversion of others made intended route more desirable 

Road conditions 
Surface of alternative route is rough; construction 

Percentage of Drivers Who Did Not Divert 

Familiarity Category 
. 

A(N=41) B(N=63) C (N = 6) D (N = 7) 

63 63 17 57 
51 53 17 57 
46 39 17 43 
17 14 14 
2 3 

12 11 17 29 
15 11 

5 14 
6 

Type of facility is not desirable because it is narrow and undivided and has uncontrolled access 
Other 

6 
4 

6 
4 

Undesirable area {bad neighborhood) 
Uncertain about access to parking 

2: Message did not reach driver 
Driver failed to see messages or second sign of message set 2 
Driver misread message 
Driver could not read message 
Driver was not certain of which fireworks display 

3: Driver was not familiar with alternative route 
General conditions 
Driver was uncertain of adequate guidance along alte rnative route 
Driver· did not want to change normal route or habit 

4: Driver lacked confidence in information 

2 
2 

39 
27 

5 
5 
2 

24 
2 
5 

17 
4 

2 
2 

37 33 14 
27 33 

3 14 
5 
2 

33 33 14 
17 33 14 

6 
10 
10 33 28 

Driver uncertain of message audience (going to Fair Park but not Cotton Bowl) 
Driver believed information not current 

2 
2 

17 
3 16 14 

Driver believed message was an advertisement 
Driver did not believe alternative route was best 

2 14 

a Familiarity categories are coded as follows : A= within the previous month; B =within the previous year ; C =within the previous five years; and O =never before. 

Attitudes and Requirements of Drivers 
Who Did Not Divert 

Drivers who had not diverted were asked to specify the 
considerations that had prevented them from diverting. 
Table 3 presents a detailed breakdown of the responses 
to this question grouped into four major categories and 
several subcategories. The table includes the results 
of the July 4th study, the October 9th and 10th studies, 
and all studies combined. 

Anticipated dissatisfaction with the alternative route 
was cited most often as a deterrent to diversion. When 
all studies were combined, 73 of the 118 drivers who 
did not divert (62 percent) cited dissatisfaction with the 
alternative route as a reason for not using Fitzhugh 
Avenue. Of particular interest in this group of re
sponses is the subcategory related to congestion or 
traffic jams on the alternative route. In the July 4th 
study, only 6 of the 74 drivers who did not divert (8 
percent) mentioned congestion on Fitzhugh Avenue as a 
deterrent to diversion. In the October 9th and 10th 
studies, however, the number rose to 9 of 44 drivers 
(21 percent). A possible reason for this increase was 
the noticeably higher volumes of traffic on the Fitzhugh 
exit ramp and frontage road intersection during the 
October studies. 

When the major-category totals are compared, the 
response percentages for the July 4th study and October 
9th and 10th studies are fairly consistent. The one 
notable exception occurs in the category entitled 
"Messages Did Not Reach Driver." In the July 4th 
study, 39 percent of the drivers cited this as a reason 
for not using Fitzhugh Avenue. Only 28 percent of the 
drivers mentioned this factor in the October 9th and 
10th studies. 

An analysis of the effect of driver familiarity on 
reasons for not diverting is given in Table 4 for all 
studies. For drivers of all familiarity levels, except 
those who had visited Fair Park in the previous 5 years 
but not in the previous year (familiarity category C), 

anticipated dissatisfaction with the .alternative route was 
the most often stated reason for not diverting. In fact, 
this reason was cited by 26 of the 41 drivers who had 
not diverted (63 percent) who had visited Fair Park in 
the previous month (familiarity category A), 40 of the 
63 drivers (63 percent) who had visited Fair Park in 
the previous year (familiarity category B), and 4 of the 
7 (57 percent ) who had never visit ed Fair Park (famil
iarity category D). The familiarity category C group 
that was the exception had a sample size of only 6 
drivers and only 1 of them mentioned anticipated un
satisfactory conditions on Fitzhugh Avenue. 

One additional point worth noting concerns the major 
category pertaining to driver confidence in the displayed 
information. The data in this category suggest that un
familiar drivers lacked confidence in the information or 
were not certain about the meanings of-the messages. 
However, the small sample sizes may be responsible 
for these results. 

An additional analysis was conducted to determine 
whether there was a relationship between message 
content and reasons for not diverting. However, be
cause the large majority of drivers diverted, the sample 
sizes of drivers who had not diverted associated with 
individual messages were quite small. Thus, no con
clusions could be reached. 

The drivers who had not diverted were also asked to 
state what information could have been given, but was 
not, that would have encouraged them to divert. The 
responses to this question are summarized below. 

Percentage of Interviewed Drivers 
Who Did Not Divert 

July October 
Additional Information 
Required to Divert 

Study Studies 
(N = 74) (N = 44) 

Intended route blocked or r.ln~ed Hl.? 
Intended route congested or 16.2 
jammed 

Specific traffic-state descriptors 9.5 

15.9 
11.4 

11.4 

Combined 
Studies 
(N = 118) 

16.1 
14.4 

10.2 



Additional Information 
Required to Divert 

Assurance of alternative-route 
guidance 

Advance publicity (i.e., radio, 
television, or newspapers) 

Parking instructions 
None or no response 

Percentage of Interviewed Drivers 
Who Did Not Divert 

July October 
Study Studies 
(N = 74) (N = 44) 

10.8 

9.1 

2.7 
25.7 

9.1 

6.8 
50.0 

Combined 
Studies 
(N = 118) 

10.2 

5.1 

4.2 
34.7 

In this table, the percentages of drivers who did not 
divert are given according to the survey date. Severely 
degraded operation of the primary freeway route (in
tended route blocked or closed) was most often cited as 
information that would have influenced diversion. 
Strangely enough, 7 of the 19 drivers who had not 
diverted and requested this information had viewed 
message sets 7 or 8 in the October studies (which in
formed them of congestion or jammed traffic on their 
intended route). However, many of these drivers either 
failed to see the signs or misinterpreted the messages 
to infer that the congestion was on the Fitzhugh Avenue 
route, rather than on their intended route. 

Assurance of guidance along the alternative route was 
requested by 10.2 percent of the drivers. None of these 
drivers had viewed message set 9 (which offered this 
assurance). Also, the responses of these drivers were 
analyzed to determine whether driver familiarity was a 
factor, but there were no significant findings. 

This table also shows that the "None or No Response" 
category increased from 25. 7 percent of the drivers 
who did not divert in the July 4th study to 50.0 percent 
in the October studies. In the October studies, many 
drivers were given information related to primary 
route conditions and guidance assurance. Therefore, 
the drivers who failed to divert could not be further 
influenced by such information; it had already been 
given to them. 

Attitudes and Requirements of Drivers 
Who Diverted 

Drivers who had diverted were asked to critique the 
messages in terms of desirable information that was 
not displayed. The responses to this question are 
summarized below. 

Additional Information 
Requested 

Parking instructions 
Additional en route guidance 
Guidance on return route 
Distance to Fair Park 
Traffic-state descriptors 
Additional alternative routes 

Percentage of Interviewed Drivers 
Who Did Not Divert 

July October Combined 
Study Studies Studies 
(N = 136) (N = 226) (N = 362) 

12.5 
9.6 

15.4 
4.4 

1.5 

15.0 
10.2 

5.8 
5.8 
2.7 
1.3 

14.1 
9.9 
9.4 
5.2 
1.7 
1.4 

When the July and October studies are combined, 
parking information is first on the list; 14.1 percent of 
the drivers desired instructions for parking at Fair 
Park. Additional trailblazer signs were requested by 
9.9 percent of the drivers. Return route guidance and 
the distance to Fair Park were requested by 9.4 and 5.2 
percent of the drivers respectively. 

The table below presents the percentages of drivers 
who had diverted who made various unfavorable com
ments related to the diversion attempts. 

Unfavorable Comment 

Parking facilities at Fair Park were inadequate 
Diversion instructions would be ignored in 
the future 

Fitzhugh Avenue was too congested 
1-75 and 1-30 would have been a better route 
than Fitzhugh Avenue 

Traffic was diverted through a bad neighbor-
hood 

The return route was too congested 
Diverting traffic was a waste of money 
Traffic was diverted to the wrong area 

within Fair Park 
The pavement on Fitzhugh Avenue was in 

poor condition 
The questionnaire study was an invasion 

of privacy 
The questionnaires arrived too late 

51 

Percentage of Drivers 
Who Diverted 

July October 
Study Studies 
(N = 136) (N = 226) 

6.6 6.2 
4.4 

3.7 0.4 
2.2 2.7 

2.9 

2.2 
0.7 0.4 

0.9 

0.9 

0.7 

0.4 

The important point to note concerning the data in this 
table is that very few drivers made unfavorable com
ments. The one area that did receive a significant num
ber of unfavorable comments in all studies concerned 
parking conditions at Fair Park. In the October studies, 
6 .6 percent of the drivers who diverted complained about 
parking; 6.2 percent of the July 4th drivers complained 
about parking conditions. 

In the July 4th study, a few drivers (4.4 percent) re
marked that they would not heed diversion instructions 
under similar conditions in the future because they were 
so dissatisfied with the Fitzhugh Avenue route. This 
prompted concern that, under congested conditions on 
the alternative route, many drivers might lose credibility 
in any route-diversion attempt. However, no drivers 
in the October 9th and 10th studies stated that they would 
not divert in the future under similar conditions, although 
traffic on the alternative route was moderately con
gested during these studies. 

SUMMARY OF RESULTS 

Similar questionnaires were used to interview drivers 
observed traveling to Fair Park during the July 4th, 
October 9th, and October 10th special-events point
diversion studies in Dallas. The questionnaires were 
administered to 497 drivers in the July 4th study and 
804 drivers in the October 9th and 10th studies; the com
pleted and returned questionnaires totaled 210 and 270 
respectively, for an effective return rate of 42 .3 and 
33 .6 percent respectively. The pertinent findings are 
summarized below: 

1. In both the July and the October studies, drivers 
who were less familiar with the route were more likely 
to divert than were those who were more familiar with 
it. However, before the football game on the after:
noon of October 9th, the percentage of drivers who were 
very familiar with the route who diverted was signif
icantly greater than that at other time periods. This 
increase is attributed to the facts that the football game 
had a fixed starting time and severe congestion was 
anticipated before the game on the primary freeway 
route. 

2. Anticipated dissatisfaction with the alternative 
route was the most frequently cited deterrent to diver
sion. Driver lack of confidence in the messages was 
the least frequently cited reason for not diverting. The 
reasons cited for not diverting were relatively consistent 
between both drivers who were familiar with the route 
and those who were not. 



52 

3. Advisories of severe traffic problems on the pri
mary freeway route were cited most often in both the 
July and October studies as the information that would 
have influenced the drivers who did not divert to use 
the alterative route. This unexpected result for the 
October studies (traffic condition information was dis
played) was primarily due to the fact that some drivers 
failed to read or correctly interpret the message(s). 

4. More than 14 percent of the 362 drivers who 
diverted interviewed stated that additional information 
on parking in the Fair Park area was desirable. Also, 
9.4 percent of the drivers requested guidance on the 
return route, and 9.1 percent requested additional en 
route guidance. 

5. No drivers who had diverted during the October 
studies, despite the heavier volumes on the Fitzhugh 
Avenue route, stated that they would not follow diver
sion instructions in the future under similar circum
stances. 
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Incident Detection: A Bayesian 
Approach 
Moshe Levin and Gerianne M. Krause, Bureau of Materials and Physical 

Research, Illinois Department of Transportation 

A single-feature incident-detection algorithm based on Bayesian consid· 
erations is developed. The algorithm uses the ratio of the difference be
tween the upstream and the downstream minute occupancies and the up
stream occupancy as the traffic-flow feature followed and uses historical 
incident information. The historical incident data used are representative 
of the inner lane of the outbound Kennedy Expressway between the 
Chicago Loop and the Edens Expressway junction during the afternoon 
rush period. Mathematical expressions are developed for the distributions 
of the ratio from incident and incident-free data. The probabilities of in· 
cidents occurring on the outbound Kennedy are developed from available 
incident data. The optimal threshold to be used in the incident-detection 
process is determined mathematically by using Bayesian concepts. The 
efficiency of the algorithm is evaluated in terms of its detection rate, 
false-alarm rate, and mean time to detect and is compared with those of 
the California algorithm and two algorithms developed by Technology 
Services Corporation. The Bayesian algorithm compares favorably with 
the others with regard to detection rate ( 100 percent) and false-alarm 
rate (0.0 percent). However, its mean time to detect is greater than that 
of the other algorithms by almost 2.5 min. A preliminary on-line eval
uation comparing the Bayesian algorithm and one of the others showed 
no significant differences in detection rate, false-alarm rate, and mean 
time to detect. 

Freeway incident-management systems that offer vari,.. 
ous levels of service to the motoring public have been 
in operation for quite some time. In essence, these 
systems provide some or all of the following elements: 

1. Detection of traffic-flow abnormalities, 
2. Incident identification, 

3. Traffic management strategies and tactics through 
communication and control systems, and 

4. Early removal of incidents and the return to nor
mal traffic-flow conditions. 

The degree of comprehensiveness of the management 
system and the level of sophistication of its elements 
determine the operational efficiency of the system and 
its success in achieving its objectives. 

The detection of traffic-flow abnormalities on a free
way is carried out by a surveillance system, usually 
through an electronic detector subsystem. The avail
ability of such a subsystem allows continuous quantifi
cation of traffic-flow characteristics, the identification 
of incidents, and the application of appropriate control 
strategies. 

The process by which traffic-fl.ow abnormalities 
are identified as incidents is a key element in such a 
management system because a positive identification 
normally activates the control, driver-communication, 
and incident-handling subsystems. Obviously, missed 
incidents or false alarms will affect the efficiency of 
the management system and its credibility. 

The incident-identification process uses an incident
detection algorithm that relates measured relationships 
between traffic characteristics to calibrated ones and 
yields a decision with regard to the occurrence of an 
incident. Throughout the years of freeway-control re
search, the basic approaches to the development of 




