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1. INTRODUCTION

The design phase of the Walking Security Index (WSI) project was successfully completed with the acceptance of the final report (7) by the project client, the Region of Ottawa-Carleton (RMOC).  The success of the design phase was subsequently marked by the decision of council, RMOC, to fund a pilot study to “test” the indexes as a means of evaluating signalized intersections in Ottawa-Carleton.
(1,2,3,8,9) In this paper we discuss pilot study research involving one of the three sets of WSI formulations, the Driver Behaviour Index (DBI) component.

At this point in the study, the central DBI research instruments are two types of survey forms.  The first type of form records observations on driver behaviour and the variables of interest are those “approved” by the client (RMOC) in the WSI final report. (7)  The purpose of the second form is to elicit the views of pedestrians about the effect of driver behaviour on pedestrians’ safety, comfort, and convenience.
  

The forms are presented in the following sections, and are then discussed from an applied geography perspective.  That is, we report on findings of a spatial nature that affect survey design, fieldwork procedures, and the application of research results to the Region’s geo-information and intersection monitoring systems.
 It is our expectation that this approach will be of particular value to attendees who are using or are considering using WSI-related materials in their own localities, and are looking for suggestions on how to proceed with index-testing activities.

2. DBI FIELD FORMS TO RECORD DRIVER BEHAVIOUR DATA

We have a substantial body of background documentation on a number of candidate fieldwork forms, and are in the process of creating a survey manual on how to administer the forms.  However, we are limited in this paper to presenting only a small portion of the fieldwork materials designed to record data on driver behaviour.  Additional materials 

will be presented at the AGC session, and may be available as pilot study publications by the time of the conference.
 

Two field forms under study at the time of this writing (June 2000) are presented in Figure 1 and Figure 2.  The variables in Figure 1 are from the aggressive driving formulations (7), and involve the problem popularly referred to as “running the lights”.  However, and as illustrated by the recently-completed newspaper search and review report (10), this is another of those popular concepts which, although in common usage, is not subject to a common definition by law enforcement officials, traffic professionals or citizens.

For operational purposes, therefore, it was necessary that a rule be developed for deciding how to measure this type of driver behaviour.  In other words, and expressed as a research question: 

“What is the basis for deciding whether a driver “ran” the amber light or the red light?”

The fieldwork program provided insight into this matter, and yielded what we believe to be an informed solution to a potentially nasty data observation problem.  In brief, we reduced the observing task to a single spatial-temporal relationship:

If the driver crosses the stop bar after the light has turned amber or red, then that act constitutes “running” the light.  

In Part 4 we briefly discuss the preliminary results arising from adoption of this decision rule.

Figure 2 addresses what might be termed the “pavement-oriented” behaviour of vehicle operators and pedestrians and, to a large degree, the interaction between vehicle operators and pedestrians.  As indicated by the variables, this is a highly-detailed observation record that proceeds on a vehicle-by-vehicle and pedestrian-by-pedestrian basis.

In several previous presentations, the Principal Investigator has discussed the fast-paced, multi-faceted dynamics of signalized intersections. (5,6,10)  As our fieldwork continues to show, the spatial interaction among vehicles and pedestrians can be overwhelming for some fieldworkers, with the result that cameras may be needed in order to capture the full degree and extent of aggressive driver behaviour at all but the simplest and slowest-paced intersections.

3. DBI FORMS TO RECORD PEDESTRIANS’ VIEWS ON DRIVER  BEHAVIOUR

The design of field forms to identify and record pedestrians’ views on driver behaviour was at the heart of a study done in 1995, prior to the formal start of the WSI project.  In that study, 454 pedestrians were interviewed as to their concerns when using the Laurier Avenue/Nicholas Street intersection. (5)  That intersection not only experienced the highest combination of vehicles-pedestrians in Ottawa-Carleton, but was also widely referred to as “The Intersection of Fear and Loathing” among experienced, all-season users.

FIGURE 1 

FIELD FORM TO RECORD DRIVERS "RUNNING" THE LIGHTS
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FIGURE 2 

FIELD FORM TO RECORD DRIVERS "RUNNING" THE LIGHTS
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Stop Bar Encroachment

X-Walk Encroachment

Right Turn "Rolling Stop"

Fail to Yield

Notes:
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Note to reader: This is a 

draft

 of the field form being designed to record 

drivers "running the lights".  It is subject to change prior to submission 

of the final report.  B. Wellar Principal Investigator, Walking Security 

Index Pilot Study.


In the pilot study, we are using the format of the established field forms, and follow the same general line of questioning as we expand our coverage from one intersection in 1995 to 33 intersections in 1999-2000.  As a result, the field form as currently designed for interviews is relatively elaborate and detailed and, consequently, is too extensive to be presented in full here.

We can include a partial listing of the draft interview questions, however, and they are presented in Figure 3.  In regard to the purposes of the questions and the interviews, they are intended to serve three objectives in particular:

1) To provide validation of the variables selected for inclusion in the indexes.

2) To provide guidance on weights to attach to variables.

3) To provide guidance on how to deal with problems that aggressive drivers cause for pedestrians.

FIGURE 3 DRAFT ILLUSTRATIONS OF SELECTED QUESTIONS FOR INTERVIEWING PEDESTRIANS ABOUT DRIVERS’ BEHAVIOUR 

How often do you currently use each of the following modes of transportation?

	Mode of Transportation
	Frequency by Season *

	
	Daily

(1 or more times per day)
	Weekly

(1 to 5 times per week)
	Monthly

(1 to 4 times per month)
	Other

(less than 4 times per month)
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Sp = Spring; Su = Summer; F = Fall;  W =  Winter.

1. Do you worry about your safety, comfort or convenience when crossing signalised intersections in Ottawa-Carleton?

2. What kinds of behaviour or actions by drivers cause you concern at signalised intersections?

FIGURE 3 DRAFT ILLUSTRATIONS OF SELECTED QUESTIONS FOR INTERVIEWING PEDESTRIANS ABOUT DRIVERS’ BEHAVIOUR 

(CONTINUED)

3. Have you ever called the police or filed a police report against a driver who displayed aggressive, careless or other behaviour that affected your safety, comfort or convenience at a signalised intersection?

4. For any signalised intersections that you use on a regular basis (every day or several times a week): How frequently do you see drivers engaging in behaviour that affects pedestrians’ security?

	Intersection name
	Very frequently
	Often
	Seldom

	e.g. King Edward & Laurier
	
	(
	

	
	
	
	


5. For any intersection that you use on a regular basis (every day, or several times a week): What kinds of driver behaviour or actions cause you the most concern:

	Intersection name
	Behaviour or actions by drivers

	e.g. King Edward & Laurier
	Fail to yield to pedestrian.

	
	Running the red.


6. Do you feel current pedestrian crossing aids (pedestrian lights, pedestrian signs, yield signs etc…) are sufficient for ensuring your safety, comfort and convenience?

7. Do you believe your safety, comfort, convenience is compromised when a vehicle stops beyond the stop bar?

8. Do you believe your safety, comfort, convenience is compromised when a vehicle stops in or blocks a crosswalk?

9. Do you believe your safety, comfort, convenience is compromised when a vehicle fails to yield at a crosswalk?

10. Is it your belief that drivers are more likely to be watching other vehicles than to be on the look-out for pedestrians?

11. Have you personally experienced drivers watching for vehicles and not pedestrians? 

12. Right-hand turns on red lights are not permitted in Quebec.  Do you believe such a measure would affect your level of safety, comfort, convenience at intersections in Ottawa-Carleton? If so, how? If not, why not?

13. Is it your belief that vehicle drivers have due regard for pedestrians who are waiting to cross? Who are starting across? Who are part-way across?

14. On Monday January 31, 2000, Regional police began a two-week campaign to step-up enforcement of various traffic regulations, especially at high-risk intersections across Ottawa-Carleton.  Drivers who ran red and amber lights or who failed to follow directional arrows could face fines of up to $185 and three demerit points upon conviction.  Do you believe this campaign as part of a larger effort to improve traffic safety and cut down on the number of deaths and injuries due to traffic collisions was effective?  If so, why? If not, why? 

FIGURE 3 DRAFT ILLUSTRATIONS OF SELECTED QUESTIONS FOR INTERVIEWING PEDESTRIANS ABOUT DRIVERS’ BEHAVIOUR 

(CONTINUED)

15. How do you feel when drivers do the following:

	No.
	Action
	Response

	1.
	Block the crosswalk?
	

	2.
	Fail to yield to pedestrians in turning channels?
	

	3.
	Run the red light?
	

	4.
	Run the amber light?
	

	5.
	Splash slush or water on pedestrians standing at the corner?
	

	6.
	Speed through intersections?
	

	7.
	Drive into the crosswalk to turn right on red when pedestrians are still crossing?
	

	8. 
	Speed up to “beat” pedestrians who are crossing on the green?
	

	9.
	Honk the horn because you didn’t move fast enough to cross before light turned?
	

	10.
	Other (please specify):
	


16. What do you feel should be done with drivers who behave aggressively or recklessly towards pedestrians when going through signalised intersections in the region of Ottawa-Carleton?

17. What do you think are the most important questions to ask and to answer in a study of how drivers’ behaviour at signalised intersections affects pedestrians’ safety, comfort, convenience?

It is likely that additional objectives to be served by the questions and interviews will arise as the interviews proceed over the course of the pilot study. By way of example, elected officials, law enforcement officials, citizens, and the media could all come up with new or different ways to use the questions, interviews and answers as the DBI component unfolds.  And, in that same vein, applied geographers in the fields of planning, engineering, public safety, recreation, public health, etc. could also come up with variations on our research, including new or different questions to raise during interviews.

At this stage in the paper it may be instructive to repeat a comment made by the Principal Investigator, WSI Project, on a number of prior occasions.  That is, while intersections are the most critical elements of urban transportation  systems, and more trips are made by the pedestrian mode than by any other mode, only a very small proportion of transportation research has serious regard for the intersection-pedestrian  combination.

The point being emphasised of import here is that the questions in Figure 3 are a step in the direction of including the views of pedestrians in decisions and actions that affect their safety, comfort, and convenience.  Since the WSI Pilot Study is one of the few “shows in town” that deal with the pedestrian-intersection combination, readers with a contribution to make to this research are encouraged to act on their inclinations, and to bring to our attention specific recommendations about the questions contained in Figure 3

4. SELECTED INITIAL FINDINGS OF SPATIAL SIGNIFICANCE

Although we are in the very early stages of empirically testing the forms in the field, several initial findings of a spatial nature have been identified for inclusion in Pilot Study Interim Reports.  These findings are briefly noted, and will be further discussed during the AGC presentation.

1. In terms of how to measure the incidence of “light running”, the stop bar rule appears to have great merit for several reasons.  First, it is readily administered by pairs of fieldworkers.  Second, it yields a highly accurate set of observations across all intersections, which in turn enables highly reliable ratings and rankings. Despite numerous literature searches and reviews, we have yet to encounter a better means of measuring and observing light-running behaviour.  Readers who are aware of a potentially better decision rule are invited to contact the Principal Investigator before we submit our final report on the DBI component.

2. At this point in time, of all the variables listed in Figures 1 and 2, the most significant variable is the “Fail-to-Stop” (red light, see Figure 1).  The incidence count on the corner of King Edward Avenue and Rideau Street (South Bound), on February 24th (midweek), 2000, at 11:30 A.M. was 12 red-light runners over a period of 10 light cycles.  At the same location and in the same direction on February 28th, 2000, at 8:15 A.M., the incidence rate was 15 red-light runners over a period of 10 light cycles.  While no definitive conclusions can be drawn at this point, it appears fair to suggest that there may be very good reason to regard red -light running as a major threat to pedestrians’ safety, comfort and convenience. 

5.  CONCLUDING REMARKS

In this paper we briefly discuss the forms designed for field-testing the Driver Behaviour Index (DBI) component, Walking Security Index (WSI) pilot study.  And, we present several findings of a spatial nature regarding the design of the forms,  and their use for survey and interview purposes. Changes to the forms, and major findings in regard to making the Driver Behaviour Index component operational, will be discussed at the Conference.
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� The final report on the Walking Security Index project contains a total of 10 indexes. The reader is referred to the final report (7) for details on the derivation and formulation of the indexes.


� Details about the purpose, design, etc. of fieldwork forms will be published as Walking Security Index pilot study documentation.  Background to that documentation includes an undergraduate thesis project by C. Vandermeulen (4) that was supervised by Dr. B. Wellar, and assisted by Ms. Paige Dampier, and via a team project in  GEG 4313, a planning practices course, Department of Geography, University of Ottawa.


� This paper is submitted in mid-June for presentation and publication in mid-October.  As a result, a more definitive statement of findings will be presented at the Conference.


�  Questions about publications may be directed to Dr. B. Wellar, Principal Investigator, WSI Pilot Study, as follows: e-mail, wellarb@uottawa.ca; fax : (613) 562-5145 ; Professor B. Wellar, Department of Geography, University of Ottawa, Ottawa, On, Canada, K1N 6N5 ; or by telephone : (613) 562-5800 ext. 1065.  In addition, details about WSI publications can be viewed at: � HYPERLINK http://www.uottawa.ca/~wellarb ��http://www.uottawa.ca/~wellarb�.


� Interested readers can refer to the Design and Pre-testing of a Survey Instrument to Measure Pedestrian Levels of Safety and Comfort: A Case Study of the Channelized Cut-off from Laurier Avenue East to Nicholas Street South, Ottawa, Ontario (5) for details about the basic field form.  Or, they may contact Dr. Wellar ( wellarb@uottawa.ca) to learn about the availability of reports containing various WSI project field forms.


� The completion date for the WSI Pilot Study is December 31, 2000.  Clearly, the sooner we learn about other approaches the better, so readers are invited to alert us to alternatives at the earliest.
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