HIGHWAY RELIABILITY SUPPLY EFFECTS

F.N. McLeod and N.B. Hounsell
University of Southampton, Transportation Research Group
R.S. Bain
Steer Davies Gleave

1. INTRODUCTION

The Department of Transport is funding a substantial research
programme into urban congestion and the possible role of road
pricing. A key element of this research is the development of
a strategic road pricing model (APRIL) to enable the impact
of alternative road pricing proposals to be evaluated.

To enable travellers’ responses to road pricing to be
assessed (e.g. change of mode, time of travel, route,
destination etc.) APRIL has been specified to be sensitive to
a number of attributes of travellers and of the ‘supply
system’ - in particular, the highway network model.

One factor which is perceived to influence demand is travel
time reliability. APRIL’s formulation, based on generalised
cost concepts, was therefore extended to incorporate a
reliability indicator, the precise nature of which was to be
derived through empirical research.

The Department of Transport commissioned Steer Davies Gleave
with the Transportation Research Group at the University of
Southampton to undertake a three-month research project into
highway travel time reliability and its supply effects. This
paper describes our findings and conclusions. The
methodology adopted covers the following stages:

(a) A general review of research on travel time reliability
and its relationship with supply and demand; this is
summarised in section 2 of this paper.

(b) The development of a suitable simulation model to
explore the effects of congestion and changes in supply
characteristics of travel time variability; this would
enable the team to test different functional forms and
select the most suitable one for incorporation into
APRIL; this is described in section 3.

(c) The design and implementation of a limited survey in
London to refine calibration of the model form selected
as a result of (b); this survey and the resulting
calibration and validation of the model are reported in
section 4.
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(d) To draw conclusions from the research, as reported in
section 5.

2. m

The first phase of the study involved a detailed literature
review to identify previous studies concerned with journey
time variability and its prediction. In particular, the
review was aimed at identifying:

(a) Possible traffic and network indicators for inclusion in
the models and,

(b) Typical 1levels of Jjourney time variability for
comparison with the results predicted from the
subsequent modelling work.

2.1 Sources of Travel Time Variability

Travel times in urban areas are governed largely by (i)
drivers’ desired speeds, (ii) speed limits, (iii) speed/flow
effects on links and (iv) 1link/junction capacities. For
cities like London, drivers’ speeds are influenced by speed
limits, although, some "inter-vehicle" variability in travel
time can still occur due to differences in driver styles and
vehicle type. Other causes of such variability can be
related to junction operations such as the arrival time at
signals relative to the signal aspect and to characteristics
of the road, e.g. loading/unloading of lorries, parking and
pedestrian movements.

However, a key factor affecting travel times and their
variability is the level of congestion, which itself depends
on the relationship between demand and capacity (supply).
Factors which influence demand include time of day (travel to
and from work), day of the week (working days, Fridays) and
time of year (influenced by holidays, school terms etc.).
Factors which influence supply include weather conditions
(e.g. rain and fog), lighting conditions and incidents such
as accidents, breakdowns, signal failures and roadworks.

2.2 Previous Studjes

A number of surveys have been undertaken in London to measure
travel times and associated variabilities on selected routes.
All studies reflect between-day variability, and most reflect
inter-vehicle and within-day variability to some extent. Key
findings are that:

(i) The coefficient of variation (CoV) of travel time, i.e.
the ratio of standard deviation to the mean, increases
with reducing average speed. Thus, variability increases
with increasing congestion. For example, early work by
Smeed (1968) indicated CoV values of 0.33, 0.70 and 2.30
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