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Since the pedestrian environment is multi-dimensional the pedestrian in the roadside environment is
subjected to a set of several factors significantly affecting his or her perception of safety, comfort,
and convenience. Measurement of these factors is necessary to evaluate the pedestrian facilities and
evaluation methods are needed to understand how well a particular street accommodates pedestrian
travel. The Highway Capacity Manual (HCM) 2000 provides the level-of-service (LOS) analysis for
each factor affecting pedestrian facilities. However, relatively little guidance is given in the HCM on
the compilation of each factor’ s LOS into a measure of overall LOS. It is generally recognized that
having a measure of overall LOS is the contribution towards understanding and quantifying the street
design elements that are conducive to the needs of pedestrians. Such a measure of walking conditions
would greatly aid in roadway cross-sectional design and would help evaluate and prioritize the needs
of existing roadways for sidewalk retrofit construction.

The main objective of this study is to analySe and develop methodologies for determining LOS of fa-
cilities serving pedestrians in order to promote efficient, safe, and comfortable walking environments
along sidewalks and at crosswalks. The methodologies provide the framework for pedestrian facility
evaluation. The specific objectives of this study are; (1) determine which features of a roadway envi-
ronment have statistically significance to pedestrians, (2) quantify pedestrians’  perception of safety
and comfort in the urban streets, (3) provide a measure of how roadways accommodate pedestrians,
and (4) validate the methodology presented in this study (5) examine the influence of LOS and winter
road conditions on pedestrian route choice behaviour. This study identifies the characteristics of pedes-
trian environments, and the facilities needed to improve pedestrian access which makes transportation
infrastructure more sustainable.

The first phase of this research had contributed for the development of pedestrian facility assessment
techniques in assessing the LOS strategies for pedestrian planning with the aid of conjoint technique.
This new type of methodology make possible, for the first time, the evaluation of overall LOS which is
an index indicating how well a particular street accommodates pedestrian travel. Attributes affecting
pedestrian LOS were defined and weighted by relative importance through conjoint analysis. A method
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for the assignment of a LOS grade is proposed based on identified attributes.

This dissertation has been further extended to identify the factors affecting pedestrian LOS at intersec-
tions and propose a method for estimating pedestrian LOS at intersections. A number of primary inde-
pendent variables influencing pedestrian LOS was identified and tested in the stepwise multi-variable
regression analysis. The factors such as space at corner, crossing facilities, turning vehicles, delay at
signals, and pedestrian—bibyclc interaction were identified as the primary factors affecting pedestrian
LOS at intersections. Based on the results, models for the estimation of pedestrian LOS were de-
veloped as a function of identified variables. Developed models have the potential to test alternative
intersection designs by iteratively changing the independent variables to find out the best combination
of factors in order to achieve the desired LOS of pedestrians.

In this study, a validation process was also designed and conducted to validate the LOS calculation
methods. Validation allows us to compare the results of the proposed method and real-world data.
Toward this, pedestrians were surveyed and their evaluations were collected in the form of scores. The
scores given by surveyed pedestrians were compared with the total utility values which were calculated
from the field measurement data. The results indicate that there is a general tendency for the user scores
to be increased with increasing values of total utility. This confirms that the total utility values can be
used to predict the overall LOS of the sidewalk environment.

Investigating pedestrian route choice behaviour in urban areas may help us to clarify the benefits of
improving pedestrian LOS at walkways. Hence, a specific research was designed in this study, to
examine the influence of LOS on pedestrian route choice behaviour. Using revealed preference survey
data, a comparative analysis between actual routes and calculated alternative routes was performed by
ArcGIS Network Analyst. Based on the results, multinomial logit model was developed to express
quantitatively the route choice behaviours of pedestrians. The model results indicate that pedestrians
choose roadways that are more closely associated with the combination of both features; level-of-
service and route distance. The findings of this study lead a way to determine the types of facilities
that pedestrians actually utilize. Improvement of slippery walkway conditions is also a major issue
of winter road maintenance in cold regions. The influence of winter road conditions was investigated
for the purpose of understanding the socio-economic benefits of the improvements of icy walkways in
winter. Video cameras were used in the field surveys to capture the movements of pedestrians in winter.
How pedestrians chose their routes was investigated by observing their movements. A questionnaire
survey was also conducted to clarify the factors affecting pedestrian route choice behaviour. On the
basis of the data from the field survey and questionnaire survey, this study has developed binary logit
model, which can be used to predict the probability that a pedestrian select a route as a function of
pedestrian delays at signalized intersections and the winter road surface conditions. Evaluating the
effect of winter road surface conditions on pedestrian route choice behaviour can help road managers
decide where to provide snow removal or how to improve slippery walkways.

Developing methodologies to determine the overall LOS of pedestrian walkways, and quantitative
model developments for determining the influence of LOS and winter road conditions on pedestrian
route choice behaviour are the major contributions of this dissertation. The results of this study would
be useful to know what type of facilities and infrastructure programs should be improved to promote

walking community. In addition to this, the results may serve to increase the amount of quantitative in-
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formation available for pedestrians and pedestrian facilities and to contribute for prioritizing pedestrian
improvement projects.
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