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ABSTRACT

Walking is one of the most important travel modes in the world so pedestrian facilities need to
concern while transportation planning, construction, and management. However in our
country road design manual for urban sections outside Addis Ababa are classified on depend
on the governmental administrative system (Kebele, Wereda, Zone, and Region). Ethiopian
Road Authority geometric manual provide road Cross-sectional elements depend on the
administrative classification system. Forecasted Population, roadside settlement, and growth
of pedestrian numbers are not concerned. Not giving attention to the pedestrian facilities arises
with questions after the road has been constructed, also the performances of the sidewalks are
come to be inadequate and poor. Also Despite with insufficient sidewalks comes with the poor
performance of the walkway. The performance of the sidewalk is measured by the pedestrian
level of service (PLOS). PLOS is Assessing, describing existing conditions, and evaluating the
overall Quality pedestrian facilities.

In this research, it needs to address model representing the PLOS with various factors which
influence the level of service for roadside walkway including pedestrian perceptions. The
study is conducted in Ethiopian, for the Case of Oromia Special Zones surrounding Addis
Ababa from Ashewa meda to Holeta. Data collection was done by questioners and site
surveying. The selected factors which influence PLOS for the study area are Safety, Comfort,
Width of a sidewalk, surface condition of the sidewalk, and Zebra crossing. 876 Questioners
were distributed and collecting pedestrian perception on the factors of PLOS. Participants are
represented a cross Section of age, gender, and walking experience. Also, field surveying was
conducted to collects road cross sectional elements and overall condition of the site.

Ordered logit model was used to develop a model by Identification and relate to factors
affecting PLOS. On correlations of the variables, all Predictors are strongly correlated and
statistically significant. With Pseudo-R?=78%. The model contained all eight predictors and
with no variables removed, PLOS was predicted by Zebra crossing, Width, Surface, Comfort
Safety, length of walking, frequency and time of walking.

By using the developed model the PLOS is ranging A to F, finally with the last model the
study areas' pedestrian level of service is evaluated.
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1. INTRODUCTION
1.1 Background

In Ethiopia, cites which are surrounding Finfine are on the process of highly developing with
economic and social movement as a result of near to the capital city of Ethiopia.
Ashewameda, Menagesha, and Holeta are the towns that are located on the new Addis to
Ambo road Consequence of the construction of this road settlement, industrial parks and the
numbers of pedestrians are increasing day to day. The study areas are selected because of it is
in highly developing process and also there are a pedestrian facility problem is observed. Most
of the researches are focused on urbanized section and in this study it is wanted to show there
is also a pedestrian walk way problem out of highly urbanized area.

For new road designing American Association of State Highway and Transportation Officials
(ASSHTO) design manual defines urban and rural roads by population settlement around the
road. Urban and rural areas have fundamentally different characteristics concerning density
and types of land use, the density of street and highway networks, nature of travel patterns,
and how these elements are related. Consequently, urban and rural functional systems are
classified separately AASHTO (2001).

On the ERA manual, the design standards of the road are classified depends on Average
Annual Daily Traffic (AADT) on the number of traffic. By using the forecasted AADT the
design standard for the road is selected. Then depending on the road class, the designer will
refer the shoulder width for a rural section on ERA geometric manual table 2.2 for all road
class and Sidewalk width for Kebele, Wereda, Zonal, Regional and Addis Ababa seat are
located on the geometric manual Appendix F9-F13 Ethiopian Road Geometric Manual
(ERA) (2013)). There is no study, guideline, or preconditions to consider forecasting
pedestrian for the designing area and pedestrian needs are not included.

Walking is one of the most important travel modes in our country. However, pedestrian
concerns are nearly always neglected in transportation planning, construction and
management. As efforts to make more environmentally friendly facilities increasing,
pedestrians are getting more and more attention. Consequences of not considering population,
roadside settlement, and inadequate pedestrian facilities after the construction of the road the
pedestrian issues are raised.

Assessing the overall Quality of Service is check by the pedestrian level of service (PLOS).
The level of service is a tool for describing existing conditions and evaluating the overall
Quality of Service ( Asadi-Shekari et al. 2013). The quality of sidewalks is normally assessed
by Quality of Service (QoS) levels.
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To measure the facility of sidewalks, pedestrian perceptions have to be engaged in attention.
But the majority of the sidewalk assessment tools for encouraging the pedestrian environment
depend on experts' judgment which results in biased outcomes that ultimately result in
neglecting pedestrian needs and expectations. And most of the Pedestrian Level of Service
(PLOS) standards that have developed so far to assess the service quality of pedestrian
facilities have been estimated using experts' opinions and not from pedestrians' perceptions.

For example development of a model for the estimation of pedestrian level of service in greek
urban area, it consists three major factors which are traffic, geometric/environmental and
pedestrian facilities and all parameters are recorded by the expert.

Thus, the need for an efficient, compatible, and applicable method to assess the quality
performance of sidewalks at street level. Tan Dandan introduces a PLOS method to assess the
service quality of sidewalks at street level using pedestrians' perceptions of (Tan Dandan et.al
2007). Therefore, evaluating the operating conditions of pedestrian movement by LOS is
strategic for planning new facilities and for evaluating existing ones as well.

This research tried to assess the pedestrian Level of service for the overall sidewalk on
Ashewameda, Menagesh, and Holeta road segments by collecting and analyzing data for
identified factors that influenced PLOS. Also, the studies model PLOS and evaluate the
services for the section.

1.2 Statement of the problems

Ashewa meda, Menagesh, and Holeta are located surrounding Finfine adjacent to the new Ambo
Road. Due to quick urbanization and settlement along the road, numbers of the pedestrian are
increasing day today. As pedestrians are the one major traveler on an urban street, it needs to
provide safe pedestrian facilities. However, in our country pedestrian needs and pedestrian
facilities on newly constructed roads are not considered while designing the road. The new
roads are designed using the forecasted AADT. There is no study, guideline, or preconditions to
consider forecasted pedestrian facilities specifically for the designing area of the pedestrian
situation and consequently of rapid urbanization along a new road. Also there is no follow up
and maintenance on the constructed sidewalk .Not giving attention to the pedestrian facilities
arises with questions after the road constructed, the performances of the sidewalks are come to
be inadequate and poor. On the study area, insufficient and poor sidewalks performance are
observed, pedestrians use carriageways with disturbing traffic vehicle, not feel safe and comfort
while walking. The capability of the pedestrian facilities of the road is evaluated by the
pedestrian level of services.

1.3 Objective of the Study

The main objective of this study is to develop a model of pedestrian level of service at footpath
by considering pedestrian perception all over the condition of the sidewalk.
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The General objective of the research;

To develop a model representing the pedestrian LOS for the study area with various factors
that influence the level of service for roadside crosswalks in Ethiopian for the Case of Oromia
Special Zones surrounding Finifine from Ashewa meda to Holeta.

The Specific objectives are;

e To identify the relationship between various influencing factors and pedestrian LOS in
the roadside conditions.

e To develop a model representing pedestrian LOS with influencing factors

e To define the limits of different pedestrian LOS (A - F)

e  Define the study area PLOS by using the developed model

1.4  Scope of the Research

The study focused on modeling pedestrian level of service by collecting questioner and field
data for selected area from Ashewa meda to Holeta. Model design is analyzed by using SPSS
with stepwise regression analysis based on the questioner collected and width of sidewalk that
used to evaluate performance of existing pedestrian walkway .When collecting questioner data
there are drawback while filling the answer, as pre education level, age, intelligent ability of the
pedestrian. As per the design is depend on the questioner data it come some constraint on the
result.

1.5 Significance of the research

This study contributes that by using the developed model Evaluate the pedestrian walkway
capacity, if it is in good or poor condition. If it is in poor or uncomfortable condition to inform
and recommended to encourage it for the responsible body.

1.6 Research Outline

The thesis work is organized into five chapters and associated with Annex. The first chapter is
an introduction that includes background, statement of the problem, objectives, and significance
of the study as well as the overall thesis outline. Chapter two discusses the theoretical
framework for the study and review of earlier studies. Chapter three presents the research
methodology in detail. Chapter four is about results and discussion. And the last chapter, chapter
five, is concerned with conclusion and recommendation. Finally, annex in the form of tables that
serving as a supporting document to this thesis is attached to make the work a complete one.
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2. REVIEW OF LITERATURE

2.1 General

To represent an integrated picture of facilities for pedestrians, it is important to review, compile,
and organize the current state of researches that assesses level-of-service (LOS). The literature
review is focused on the review of earlier studies regarding the pedestrian level of service at
pedestrian's sidewalks. Review literatures are used for Place each work in the context of its
contribution to understanding the research problem being studied and to Reveal any gaps that
exist in the literature.

2.2 Pedestrian facilities on design Manuals perspective
221 Side walk width

Different manuals provide standards for urban sidewalk width as per the country condition.

AASHTO

Sidewalks should be provided along both sides of urban collector streets that are used for
pedestrian access to schools, parks, shopping areas, and transit stops and along with all
collectors in commercial areas. In residential areas, sidewalks are desirable on both sides of
collector streets but should be provided on at least one side. The sidewalk should be situated
as far as practical from the traveled way, usually close to the right-of-way line. For further
information, see the section on "Sidewalks" in Chapter 4. Additional design guidance on
sidewalks can also be found in the AASHTO Guide for the Planning, Design, and Operation
of Pedestrian Facilities.

The minimum sidewalk width should be at least 1.2 m in residential areas and should range
from 1.2 to 2.4 m in commercial areas. Sidewalk widths of at least 1.5 m are recommended.

Sidewalk curb ramps should be provided at crosswalks to accommodate persons with
disabilities (AASHTO 2001).

ERA Manual

When we come to our country ERA classifies urban areas based on the governmental administrative
system into kebele, Wereda, Zonal & Regional seat. The figure below shows the typical section for

each classification.
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Limit of Roadbed

Figure F-9: Divided Lane (Kebele Seart) Typical Town Scection
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Figure F-10: Divided Two Lane (Wereda Seat) Typical Town Section

Figure 2-1: Ethiopia urban typical road section for Kebele and Wereda ERA (2013) .
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Figure F-11: Divided Two Lane (Zonal Seat) Typical Town Section

Sub-grade

Figure F-12: Divided Two Lane (Regional Seat) Typical Town Section

Figure 2-2: Ethiopia urban typical road section for Zonal and Regional seat ERA (2013).
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As can be seen on the drawing ERA manual classifies the Road Town sections as per the
administrative class of the government system. There is no guideline to check the town type
according to population, economic type, or social system.

2.3 Concept of Level of Service

The level of service is a tool for describing existing conditions and evaluating the overall
Quality of Service (Asadi-Shekari et.al 2013). The quality of sidewalks is normally assessed by
Quality of Service (QoS) levels.

The 2010 HCM includes methodologies for calculating PLOS as part of the "Multimodal LOS"
analysis. The PLOS score intends to provide a way of measuring the supposed levels of safety
and comfort of pedestrians walking along with a roadway environment. The numerical score is
then translated into a pseudo-academic letter grade scaled from "A" to "F" using the
stratification shown in the table below.

Table 2-1 : Pedestrian LOS Numerical Score vs. Letter Grades repeated

Numerical LOS Score Letter Grade

<1.5

>1.5 and <2.5

>2.5 and <3.5

>3.5 and <4.5

m| 9| Q wW| >

>4.5 and <5.5

>5.5

o]

Source: HCM 2010

There is a perception amongst practitioners that the existing HCM methodology does not provide
results that are consistent with actual conditions along a roadway based upon the constituent links
and intersections. This project is to develop a model that provides more intuitive results than the
existing HCM model. The model is to be developed using theoretical constructs tested against
existing evaluations. The table indicates "<1.5" is for Excellent pedestrian walkway condition and

" >5.5"is Very poor and indicates the worst condition and it will be represented by letters A to F
(HCM 2010).
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2.4 PLOS Modeling

For the construction of new sidewalks and maintenance of existing sidewalks, the estimation of
the pedestrian level of service (PLOS) is needed, for which there is no proper methodology in
India. The study aims to propose a method for the evaluation of PLOS at the sidewalk, based
on quantitative and qualitative data. The required model parameters were collected from video
graphic and questionnaire surveys conducted at selected nine sidewalks in Chennai, India.
Significant parameters were identified and the PLOS model was developed using the stepwise
regression analysis method. The significant parameters are sidewalk surface conditions, the
presence of guardrails, and the presence of barriers traffic volume, sidewalk width. The
developed model was validated using the field data and the results showed that the
performance level of the proposed model was more precise and produced reliable solutions.
The model applications were proposed and analyzed theoretically with three improvement
measures. The developed model can be used by road designers to find the wellness of a
particular sidewalk that accommodates pedestrian travel mode (Sankaran Marisamy Nathan
and S. Lakshmi 2016).

Nursyamsu Hidayat has presented an alternative model for evaluating the pedestrian level of
service at the sidewalk with street vendor activities. Variables in the model include pedestrian
perceptions of walking condition based on interview surveys as well as the pedestrian traffic
flow and pedestrian behavior as the impact of street vendor activities. The presence of street
vendors along the sidewalk is considered important in the proposed model. Data collections,
which are conducted in Bangkok and Jakarta, include pedestrian interviews and pedestrian
traffic surveys. Factor investigation is used to summarize pedestrian perceptions into several
important variables. Then, along with pedestrian traffic data, regression models are estimated
to find a level of service as a function of the pedestrian perceptions of comfort and problem
caused by vendor activities, pedestrian volume, and the number of a pedestrian who interacts
with street vendors ( Nursyamsu Hidayat et al. 2011).

According to Jitendra Singh Yadav, 2015 the factors influencing pedestrian Level of service at
crosswalks of signalized intersection and proposed a method to determine the pedestrian level of
service at signalized intersection crosswalks by manipulating and quantifying the pedestrian
perceived overall satisfaction level. A pedestrian survey was conducted to collect pedestrian
satisfaction levels in terms of safety, comfort, and convenience for each crossing at the signalized
intersection variables pedestrian's experiences at the actual sites. The pedestrian overall
satisfaction level was considered as the dependent variables for the regression analysis. Also a
field survey was conducted to collect geometric, operational and traffic characters-turning each
crosswalk at left-turning signalized intersection. Crosswalk holding area, crosswalk marking,
motorist behavior, left turning vehicles volume, left turning vehicles speed, red timing for model
pedestrian, were identified as the main factors affecting pedestrian LOS at the intersection The
percentages overall satisfaction level model were developed by into stepwise multivariable
regression analysis using SPSS software. Percentage of pedestrian overall satisfaction was then
transformed to six levels of categories. The resulting general model has a high correlation
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coefficient (R2=0.931) with the average observations, and it applies to most of the developing
cities of India like Bhopal. This model provides traffic planners and others the ability of rating
signalized intersection crosswalks according to pedestrians' overall satisfaction level. This model
may be used for evaluating existing signalized intersection, designing new signalized intersection,
or redesigning existing signalized intersection ( Jitendra Singh Yadav et al. 2015)

T. H. Huang has provides an efficient procedure for the evaluation of the level of service
(LOS) on the pedestrian environment. Since LOS measuring for pedestrian facilities are not
well considered until now. Moreover, the safety and comfortable factors of pedestrian facilities
are important for the original pedestrian facilities designing, but fewer researches had
concerned about the facilities of the pedestrian walking environment. The study used the
general variables on the pedestrian walking environment and step-wise to set up the model.
Collect reliable data about the pedestrian walking environment, included lateral clearance,
traffic characteristic, and pedestrian characteristics of 263 streets in Taipei city. Secondly, we
provided an efficient method to understand how a particular street accommodates pedestrian
travel well, a fuzzy procedure of combining comfortable index and safety index was processed
on a pedestrian walking environment. Finally, we demonstrated the model of pedestrian LOS
based on identified attributes ( T. Huang and Keelung Taiwan2007).

A Florida Department of Transportation sponsored documents study which develops a Level of
Service (LOS) model that represents pedestrians' perceptions of how well urban arterials with
sidewalks (a combination of roadway segments and intersections) meet their needs. The model
integrates road traffic measurements on the contiguous roadway and experience (i.e., crossing
widths) at conflict points with intersections and driveways. Data for the ideal were gotten from an
advanced "Walk for Science" field data collection occurrence. The data contain of members'
perceptions of how well town arterials with footways meet their requirements as Pedestrians
traveling beside the street. The Pedestrian LOS model for roadway facilities described in Petritsch
is based upon Pearson correlation examines and stepwise regression modeling of around 500
combined real-time perceptions (observations) from pedestrians walking a course along a typical
U.S. metropolitan urban area's streets. The study participants represented a cross-section of age,
gender, walking experience, and residency. Although further hypothesis testing may be conducted
in a future study, the resulting general model for the Pedestrian LOS of urban arterials with
sidewalks has a high correlation coefficient (R2=0.70) with the average observations and is
transferable to a significant number of metropolitan areas in the United States. The study reveals
that traffic volumes on the adjacent roadway and the density of conflict points along the facility
are the primary factors in the LOS model for pedestrians traveling along urban arterials with
sidewalks (Petritsch, et al 2015).

2.5 Assessment of pedestrian facilities

Several literatures are available about assessing the Pedestrian Level of Service (PLOS), which
uses different approaches and different Measures of Effectiveness or attributes to characterize
the PLOS models.
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There are many tools and techniques developed for the evaluation of sidewalks at the road
level. But most of the tools have mistreated the significance of making an allowance for
pedestrians' perception in assessing the Pedestrian Level of Service (PLOS) of sidewalks.
Therefore, in contrast to the earlier research work at the level of service of sidewalks, it was
developed a PLOS model to assess street-level sidewalk infrastructure facilities from a variety
of property uses considering pedestrians' perceptions. The study specifies 10 sidewalk
characteristics that provide various pedestrian needs based on the type of land uses where they
belong to. The proposed method has been tested in five Indian cities viz; Delhi, Mumbai,
Vadodara, Surat, and Ahmadabad. The results of the study indicate that PLOS is able of
identifying the main inadequacy of the road network and sidewalk infrastructure in the form of
physical and user characteristics. This method allows pedestrians to express their needs and
outlook to city planners and thus demand improving existing sidewalks ( Bivina G.R et al.
2018).

Most city midpoints are compressed with heavy pedestrian flows. Despite sufficient sidewalks,
pedestrians use carriageways creating life threats and disturbing the smooth traffic flow. Since
the pedestrian group is heterogeneous, the primary objective is to develop an unbiased
methodology to evaluate the most vital attributes influencing to evade the sidewalks. Width of
sidewalks, availability of obstacles, opposing pedestrian flow rate, availability of safety rails
are few of the sidewalk characteristics which mainly influence the usage of carriageways. With
equally independent attribute factor levels, nine hypothetical profiles were developed to
evaluate the pedestrians' unwillingness to use the sidewalks. A sample of pedestrians
completed the stated-preference survey by ranking the nine profiles. The results indicate
‘availability of obstacles' is the most weighting factor while 'opposing pedestrian flow rate'
becomes second. 'Availability of safety rails' is the least influencing factor. Total Utility Value
is calculated for selected sidewalks by assigning the appropriate quality levels and substituting
the part-worth utility values obtained from conjoint results. To increase the usability of
Conjoint Analysis, results were connected to pedestrians' actual willingness to use the
sidewalks. Thereby, a Pedestrian Preference Score is defined for each sidewalk. A low
Pedestrian Preference Score value and a low Total Utility Value were observed for the least
using pedestrian sidewalks and higher values of Pedestrian Preference Score and Total Utility
Value were observed for the footways with high pedestrian flow. This linear relation between
Pedestrian Preference Score and Total Utility Value designates Conjoint Analysis is a better
methodology to cluster the sidewalks based on pedestrians' preference and sidewalk
characteristics. This confirms that Total Utility Value can be used as an index to cluster the
sidewalks. Based on the selected threshold values for this index, the sidewalks are graphically
presentable with mapping tools available with ArcGIS. This index, which is defined as the
'Pedestrian Sidewalk Index', represents a reliable information source using the qualitative
decisions of the pedestrians (Vasantha Wicramasinghe and Sunanda Dissanayake2016).

The sidewalk is a significant part of the urban walking traffic system, the service feature affects
the route townsman choose when they go out. In a different way from the traditional research,
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which takes traffic flow operation as the assessing standard for the level of service for vehicles,
taking pedestrian comfort and safety into consideration, the methods of assessing the pedestrian
level of service by analyzing the relationship between the pedestrians' subjective perceptions and
the quality of the road physical facilities as well as the traffic flow operation. Based on a mass of
data and using statistical software SPSS, established the primary factors which influenced the
pedestrian level of service for sidewalk and the main factors are safety and comfort (Tan Dandan
et al. 2007).

2.6 Rating PLOS and Parameters

The examined road segment is assessed by using nine superiority factors: clear determination
of the street limits (enclose/definition), the difficulty of path network, building articulation, the
complexity of the distribution of public places, the existence of shelters, tents, and varied
rooflines, the existence of buffer zone existence of trees, accessibility and natural/physical
characteristics and condition of the sidewalk. For every factor, a grade is specified from LOS
A=4.0 to 5.0 =very pleasant LOS B=3.4 to 3.9 =comfortable LOS C=2.8 to 3.3 =acceptable
LOS D=2.2 to 2.7 =uncomfortable LOS E=1.6 to 2.1 =unpleasant LOS F=1.0 to 1.5 =very
unpleasant. The result implies that 1(=very bad) to 5(=very good). the average of all grades
defines the level of service (A-F) referring to a table (Jaskiewicz F, 2000).

Three categories of factors affecting walkway user movements can be recognized in sidewalk
capacity, environmental quality, and safety/comfort. The mathematical model established by
the research team Landis et al has the following basic variables: sidewalk presence, lateral
separation from vehicle traffic, volume, and speed of vehicles. These variables were
determined by a survey where pedestrian aspects were recorded with regards to the safety they
felt in specific spots selected by the research team. The numerical results of the model
correspond to a certain level of service (A-F) with giving a table (Landis B. et al 2001).

Main Roads of Western Australia Consultants, which intended to improve procedures for
evaluating the Level of Service (LOS) of pedestrian accommodations in Western Australia.
Procedures occur for assessing vehicular traffic LOS (Aust roads) and cycling LOS (Main
Roads WA). The formulation of LOS guidelines for pedestrians completes the LOS framework
for vehicular, bicycle, and pedestrian traffic. Pedestrian LOS is an general measure of walking
conditions on a route.. This is related in a straight line to influences that affect mobility,
comfort, and safety, reflecting pedestrians' perceptions of the degree to which the facility is
'pedestrian-friendly'. A single model based on several factors affecting pedestrian LOS was
developed to facilitate LOS measurement. These factors fall into three categories: physical
characteristics, setting factors, and user factors. These factors were subjective by relative
meaning and a LOS scale was developed to define the LOS of pedestrian walkways. Pedestrian
situations are defined complete a LOS rating from LOS A (ideal pedestrian condition) to LOS
E (unsuitable pedestrian conditions), based on an calculation of the influences affecting LOS.
The valuation contains desktop and on-site assessment of LOS factors. The expansion of the
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model was an iterative procedure that involved testing and refinement. The research was
undertaken and the LOS model developed to provide a sound basis for the ongoing
measurement of LOS for pedestrians. The model not only provides the opportunity to test the
LOS provided by a pedestrian route but also determines which factors contribute to low and
high LOS. which are grouped into three general categories: design (corridor width, the surface
quality of the corridor, obstacles, crossing opportunities, support
facilities)Location(connectivity, corridor environment, probability of an accident with a vehicle
per km)and users (pedestrian flow, users' categories, personal safety).depending on the
characteristics of the examined segment, every factor is graded in the range of 0-4(with
4corresponding to sidewalks wider than 2m).the weighted sum of all the graded defines the
pedestrian level of service (A-E) (Gallin, N 2001).

Developed in Denmark and based on a study for the assessment of the satisfaction of
pedestrians during their movement. The utility equation developed has the following variables:
land uses, volume an average speed of vehicles, pedestrian and bicycle volume, buffer zone
width, on-street parking, the existence of central traffic island, infrastructure width number of
trees, and numbers of traffic lanes. It resulted in six levels of satisfaction, which defines the
level of service (A-F) about a given table (Jensen, S. U.2007)

Factors affecting pedestrian LOS have been defined and they were weighted by relative
importance. In the case of sidewalks, the result indicates that the factor 'flow rate' has greater
importance than other factors. At the crosswalks turning vehicles have much impact on
pedestrians than the other factors. Finally, a method for the assignment of pedestrian LOS was
developed based on identified attributes. The study provides the method to determine the LOS
of a pedestrian path, as well as factors contributing to low and high LOS Based on the
estimation the total value of utility taking into consideration parameters such as sidewalk width
lateral separation from traffic, obstacles, pedestrian volume, and pedestrians 'bicyclist
interaction. The estimated total utility of a sidewalk defines the pedestrian level of service (1-3)
concerning a given table (Muraleetharan et al. 2003).

The Gainesville Mobility Plan Prototype was developed as the congestion management system
plan for Gainesville, Florida, and incorporated level-of-service (LOS) performance measures for
bicycle and pedestrian facilities. The LOS evaluations describe the degree of bicycle and
pedestrian accommodation in a transportation corridor. The bicycle LOS measures are designated:
basic facility provided conflicts, speed differential, motor vehicle LOS, maintenance, and
provision of transportation demand management programs or intermodal links. Pedestrian LOS
criteria are similar and incorporate specific pedestrian features. The Gainesville bicycle and
pedestrian LOS performance measures use a point scale resulting in a LOS rating system of A
through F. The scoring system was developed with sensitivity to characteristics that may be
mutually exclusive or inclusive to determine all possible combinations of points. The
methodology hypothesizes that there is a critical mass of variables that must be present to attract
non-motorized trips. The methodology is applicable for corridor evaluations on arterial and
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collector roadways in urban or suburban areas. The criteria include measures of programmatic and
off-street projects such as rail-trails, bicycle parking, bikes-on-transit, employer-based programs,
and so forth, in addition to traditional on-street facility improvements. By measuring such
improvements recommendations for more diverse projects can be supported. This analysis was
applied to several roadways with promising results that generally corresponded to user
perceptions of the facilities. LOS evaluation was used as a tool for the congestion management
system to develop project recommendations and priorities, but it may also be useful in
concurrency and long-range transportation planning. Created and applied in the city of Gainesville
(Florida) as part of a mobility plan for congestion management. basic criteria: facility type,
pedestrian-vehicle incidents, the existence of facilities that accommodate pedestrian-vehicle
incidents, the existence of facilities that accommodate pedestrian movement, vehicle level of
service, maintenance, demand management programs, and support for multimodal transport
(Dixon 1996).

2.7 Evaluation of PLOS

Walking, as the first mode of transportation, has an effective role in human life. Quality of
walkways is also a major factor that encourages walking. The increase of vehicular traffic in
recent decades turned the pedestrian safety of the conflicted zones, like crosswalks, to one of the
main concerns of urban dwellers. Pedestrian safety in Tehran is evaluated by determining the
level of service of crosswalks. As a multifunctional public urban space, Nabovat square, which is
located in the eastern part of Tehran, is selected as the case study of the research. This empirical
study tends to determine the level of service of crosswalks around Nabovat Square using the
models presented in Highway Capacity Manual 2000. Consequently, the risk which a pedestrian
takes to pass the crosswalks is also determined. Most of the data were collected through direct
observation of the area at different times of the day. Additionally, some statistical data such as
traffic flow and width of crosswalks were collected from Tehran Comprehensive Transportation
& Traffic Studies Company. Finally, the result of the study provides evidence that clarifies the
lack of safety in the crosswalks of Tehran. The evaluated result can be considered as one of the
great concerns of Tehran's residents, therefore, recommended improvement measures have been
included to enhance the level of service of crosswalks, and some suggestions have been presented
for further studies (S. A. Daneshpour and B. Abbasii 2014).

In India pedestrians usually cross the road at mid-block crosswalks due to ease of access to their
destination or the development of adjacent land-use types such as shopping, business areas,
school, and residential areas. The behavior of pedestrians will change concerning different land-
use types and this change in behavior of pedestrians further reflects the change in perceived level
of service (LOS). So, it is important to evaluate the quality of service of such crossing facilities
for different land-use types under mixed traffic conditions. In this framework, pedestrian
perceived LOS were collected to different land-use types such as shopping, residential, and
business areas. The ordered probit (OP) model was developed by using NLOGIT software
package, with several vehicles encountered, road crossing difficulty as well as safety considered
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as primary factors along with pedestrian individual factors (gender and age), land-use type and
roadway geometry. From the model results, it has been concluded that perceived safety, crossing
difficulty, land-use condition, number of vehicles encountered, median width, and number of
lanes have a significant effect on pedestrian perceived LOS at unprotected (un-signalized) mid-
block crosswalks in mixed traffic scenario. The inferences of these results highlight the
importance of land use planning in designing a new set of pedestrian access facilities for
unprotected mid-block crosswalks under mixed traffic conditions. Also, the study results would be
useful for evaluating pedestrian accessibility taking into account different land-use types and
planning required degree of segregation with vehicular movement at unprotected mid-block
crosswalk locations (B Raghuram Kadali and P. Vedagiri 2016).

2.8 PLOS modeling in developing country

In developing countries, the rapid growth of population, economy, and urbanization leads to
increased use of motor vehicles. Pedestrians and bicycles do not get the attention of researchers as
compared with motor vehicles; however, it is important to consider the requirements of the non-
motorized modes of transportation by the provision of suitably Designed walkways, sidewalks,
crosswalks, and so forth. Pedestrian walkways can be used by pedestrians with disabilities and
those in wheelchairs to move along or cross a roadway. To meet the requirements of all users,
planners, designers, and policymakers must have a strong understanding of various factors that
significantly affect various transportation facilities including pedestrian facilities. The sidewalk is
a useful facility for pedestrians to move comfortably parallel to vehicle traffic. Sidewalks should
be designed to cater to all users—children, elderly people, people with vision impairments, and
Transportation people using wheelchairs and other assistive devices. Hence, selecting a suitable
methodology for examining the existing pedestrian Facility or designing new facilities for diverse
users and using a reliable LOS method is very important (Asadi-Shekari et al. 2013).

In developing countries, the policies (e.g., roadway design and traffic management) and fund
investment aspects favor the motorized vehicle over non-motorized modes of transport such as
pedestrians and bicycles. In recent years, there has been little attention and onus for reducing the
risk of the roadway trip for non-motorized modes of transport. There is a need to provide the
mobility and ease of access for non-motorized modes that create a sustainable transportation
system. Moreover, accessibility should be further considered for diverse users such as persons
with disabilities and wheelchair users. The design of such diverse user facilities under mixed
traffic conditions is a complex task for traffic engineers and planners in developing countries.
Usually, in developing countries, pedestrians share the vehicle lane because of the absence of
sidewalks, and crossing the road at unprotected crosswalks because of roadside development and
crossing because of nearness to the destination is difficult. Because of the mixed traffic, it is very
rare to get an adequate gap at unprotected crosswalks and pedestrian behavior changes when they
cross the road under mixed traffic conditions. In India, studies found that 60% of accidents related
to pedestrians were in an urban area and of these, 85% were noted at midblock crossings; these
statistics indicate high pedestrian-vehicle conflicts at such crosswalks. So it is necessary to

14 AAIT



Developing Level of Service Model for Pedestrian Sidewalks 2020

evaluate pedestrian facilities with reliable methods by considering various influencing factors.
Further, the LOS is the most effective method to evaluate existing facilities with a reasonably
measurable parameter such as the MOE. In this regard, successive editions of the Highway
Capacity Manual (HCM) have been modified to introduce new factors such as freedom to
maneuver, traffic interruptions, comfort, and convenience. In addition to these factors, it is
necessary to explore the new factors that need to be considered for pedestrian LOS at unprotected
crosswalk locations under mixed traffic conditions. In this study, the existing literature on LOS at
various pedestrian facilities is synthesized by considering numerous variables as well as a
methodology more focused on field studies (B Raghuram Kadali and P. Vedagiri 2016).

2.9 Summary

* From a previous study, PLOS is Assessing, describing existing conditions, and evaluating
the overall Quality pedestrian facilities. The quality of sidewalks is normally assessed by
Quality of Service (QoS) levels.

* From the literature Modeling of PLOS is used for the construction of new sidewalks and
maintenance of existing sidewalks.

= Using pedestrian perception for modeling PLOS is a good approach to consider pedestrian
needs rather than depend on experts' judgments.

= From the previous study safety, comfort, sidewalk width, surface condition of a walkway,
and pedestrian crossing are the major factors of PLOS.
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3. RESEARCH METHODOLOGY

The PLOS model proposed in this study developed by stepwise multiple regression analysis of
combining quantitative as well as qualitative data, and the major steps involved in PLOS model
development are listed below. The data collection from selected three sidewalks is discussed in
detail. Information's about the identification of variables, correlation of variables, the definition
of multiple regression analysis, and validation of the model are discussed next PLOS model
development.

The development of the P-LOS model, the following main activities were engaged
» ldentified relation of independent variables which affecting PLOS

» ldentified relation of independent variables which affecting PLOS

» Developing a model for PLOS

» Defining limits of PLOS (A-F)

» Analysis PLOS for the study area by using the new model

3.1 Description of the study area

For this study, the selected areas are stars from Ashewa Meda to Holeta which is located Oromia
Special Zones surrounding Addis Ababa on the new Ambo road. This areas are selected because
of it is on highly developing in social, economic and on movement of pedestrian. Also in this
area it seems that the poor condition of the pedestrian facilities, so this research aim to access
and evaluate the level of service for the segment.

The study area includes the following Main Towns and villages:
e ASHEWA MEDA
e MENAGESHA

e HOLETA
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Holeta Holeta is a town and separate wereda in central Ethiopia. Located in the Oromia Special
Zone Surrounding Finfinne Oromia Region, it has a latitude and longitude of 9°3'N 38°30'E
and an altitude of 2391 meters above sea level (Holeta Wikipedia n.d.)

Figure 3-2 : Condition of existing road Around Holeta
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Menagesha town which is also located in the Oromia Special Zone Surrounding Finfinne of the
Oromia Region before some KM arrive at Holeta and it has a latitude and longitude of 9°3'N
38°30'E and an altitude of 2391 meters above sea level. (Menagesha Wikipedia n.d.)

Figure 3-4 : Condition of existing road Around Menagesha
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Ashewa Meda is located in Burayu wereda which is developed and expanded in consequence of
the construction of the road which is going to Addis Ababa to Ambo. (Burayu Wikipedia n.d.)

Figure 3-6 : Condition of existing road Around Ashewa Meda
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3.2 Data Requirements
3.2.1 Data Type

The P-LOS model consisted of one dependent variable and five independent variables. P-LOS is
the dependent variable and the independent variables are the width of the sidewalk, Lane width,
Parking lane, buffer width comfort, and safety, crossing & surface condition of the walkway.

The data which is used in the study are Questioner data and field surveying data.
3.2.1.1 Questioners surveying
The following data are collected by using Questioners from pedestrian perception.

= Sidewalk surface: A smooth, leveled and slip resistant surface is preferred by pedestrians for
walking as it is more comfortable and safe than a deteriorated one. Thus, a sidewalk with good
surface condition will have better LOS than a sidewalk with poor surface condition. So
pedestrian were asked to rate the surface condition of sidewalk.

= Crossing opportunities. Crossing facilities can protect or hurt pedestrians and bring
convenience or obstruction to pedestrians, so the conditions of crossing facilities were believed
to influence pedestrians’ sense of safety and comfort. Crossing facilities factors include the
waiting space, crossing distance, type of crossing markings, median type, and separate path for
bicycles.

= Comfort Comfortable you feel while walking through the sidewalk, Space to avoid the
obstruction without decelerating my pace, Move freely without any physical obstruction,
obstruction and Cleanness of sidewalk

= Safety Easiness of movement in walking, Safety you feel while walking through the sidewalk,
Feel safe from trips, slips and falls, safe from vehicle traffic danger and safe from vehicle traffic
danger.

3.2.1.2 Field surveying data

= Sidewalk width Sidewalk width Sidewalks and walkways are pedestrian lanes that provide
people with space to travel within the public right-of-way that is separated from roadway
vehicles. Sidewalks are associated with significant reductions in pedestrian collisions with
motor vehicles

3.2.2 Sample size

Sampling is a tool that is used to indicate how much data to collect and how often it should be
collected. To determine the sample size for the questionnaire survey respondents, the population
of pedestrians walking along the sidewalks is very large or unknown exactly. Hence, for a
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population that is too large or not known precisely, the sample size (n) is determined using
Equation below. The minimum sample size needed for an interval estimate of a proportion is
calculated by (G.Bluman 2009).

n=pq(Za/2E)?

Where: n= Sample size,

p=sample proportion

q=1-p

Z0/2= z value, 95% of confidence interval
a=significance level,

E=margin of error or maximum error of the estimate, wish to be accurate within 3.5% of the true
proportion

To get enough sample size it is determined the sample size with 95% confidence interval and
3.5% maximum error of the estimate. If some approximation of sample proportion (p) is known
(e.g. from a previous study) that value can be used in the formula. Since there is no prior
knowledge of sample proportion, statisticians assign the values

p=0.5 and g= 0.5 P=0.5

g=1-p=0.5

Table 3-1 : Value of Za/2 to different confidence

Confidence interval Z0o/2
90% 1.645
95% 1.96
99% 2.576
99.90% 3.291
0/2=1.96
Therefore:

n=0.5+0.5+ (1.96/0.035)* =784.16 we can take 785

The minimum calculated sample size of the study is 785.however for getting more 1000
questioners was distributed and from this questioner 876 are returned to back.
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3.3 Research Design

Many activities were engaged to address the objective of the research and to answer the question
of the study. A lot of literature was reviewed to identify factors of the Pedestrian level of service
on the sidewalk and then identify which factors are more influenced by the study area. Safety,
Comfort sidewalk width, Zebra crossing, and surface condition of the road was more influenced
factors and selected for the analysis.

3.2.3 Data collection

Roadway conditions of the road were collected with a field survey and pedestrian perceptions
score was collected through a questionnaire survey on the area of Ashewa meda, Menagesha, and
Holeta.

Questionnaire survey

Questionnaires were administered by personnel on both weekends and working days on
sidewalks. A questionnaire was designed to understand the pedestrian perspectives about
sidewalks they are using according to safety & comfort. The questionnaire includes:

= pedestrian profile such as age & gender

= about trip characteristics like purpose, trip frequency, trip distance,
= surface condition of the walkway,

= crossing opportunity

= Safety and comfort of walking environment etc.

= PLOS (Pedestrian Level of Service) general level of the sidewalk

In the questionnaire survey, the pedestrians were asked to rate their overall Satisfaction about the
sidewalk's facilities. The dependent and independent variables except for the width of the
walkway was Score obtained through questionnaires. Pedestrians were asked to rate each
variable in terms of Excellent to V.poor (1.Excellent 2. V.good 3. Good 4. Fair 5. Poor
6.V.poor)

The overall satisfaction levels of the sidewalk (PLOS) which is filled by the pedestrians were
considered as the dependent variables for the analysis. This rating of satisfaction depended on
The 2010 Highway Capacity Manual (HCM) includes methodologies for calculating the
Pedestrian Level of Service (PLOS) as part of the "Multimodal LOS" analysis. The methodology
provides a model for calculating a letter grade scaled from "A" to "F" that represents pedestrians'
perceptions of safety and comfort.
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Numerical LOS Score Letter Grade
<1.5 A

>1.5 and <2.5 B

>2.5 and <3.5 C

>3.5 and <4.5 D

>4.5 and <5.5 E

>5.5 F

Source: HCM 2010
Field surveying

A field investigation was engaged to check the geometric elements of the road. The presence of
sidewalk and width of the sidewalk was investigated from the site, as per the result from 1.5 m to
2.5m width sidewalk were listed. All the road cross-section elements are shown below by table
and figure.

Table 3-2 : Sidewalk width of the study area

Geometric Ashewameda Menagesha Holeta
parameters
) ) 2.5 (including | 2.5 (including
1k h 1. 1
Sidewalk width(m) > (Gravel ) covered ditch) covered ditch)
Lane width(m) 3.5 3.5 3.5
Parking lane(m) 0.0 2.5 2.5

ASHEWA MEDA -URBAN SECTION

€

Limit of Roadbed

Trafic Lane

0.5 3.00

TraficLane

Finished Grade

3.00
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Figure 3-7 : Cross sectional views of roadway
3.2.4 Data Analyzing and Out put
3.2.4.1 Ordered logit model
The ordered logit model is a regression model for an ordinal response variable. The model is
based on the cumulative probabilities of the response variable: in particular, the logit of each
cumulative probability is assumed to be a linear function of the covariates with regression
coefficients constant across response categories. Questions relating to satisfaction with life
assessment and expectations are usually ordinal in nature. For the study, the answer to the 6 being
very poor., When the response variable of interest is ordinal, it is advisable to use a specific model
such as the ordered logit model. Let Yi be an ordinal response variable with C categories for the i-
th subject, alongside with a vector of covariates xi. A regression model establishes a relationship
between the covariates and the set of probabilities of the categories
pci=Pr(Y1i =yc| xi), c=1,...,C.
Usually, regression models for ordinal responses are not expressed in terms of probabilities of the
categories, but they refer to convenient one-to-one transformations, such as the cumulative

probabilities
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gci=Pr(Yi <yc| xi), c=1,...,C.

So the model specifies only C—1 cumulative probabilities. An ordered logit model for an ordinal
response Yi with C categories is defined by a set of C—1 equations where the cumulative
probabilities
gci=Pr(Y1 <yc| xi) are related to a linear predictor

B'xi = BO+P1x1i+P2x2i+... through the logit function:

logit (gci) = log(gci /(1—-gci)) =ac — B'xi,c=1,2,...,C-1. (1)

The parameters ac, called thresholds or cut points, are in increasing order (ol < a2 < ... It is not
possible to simultaneously estimate the overall intercept B0 and all the C—1 thresholds: in fact,
adding an arbitrary constant to the overall intercept B0 can be counteracted by adding the same
constant to each threshold ac. This identification problem is usually solved by either omitting the
overall constant from the linear predictor (i.e. B0 = 0) or fixing the first threshold to zero (i.e. al=
0).

The interpretation of the effects of the covariates is reversed. From equation (1),

The cumulative probability for category c is

gci = exp(ac — B'xi)/(1+exp(ac — B'xi)) = 1/(1+exp(—oc + B'Xi))....c.eene.n... 2)

The overall predicted PLOS score (PLOS) for a roadway segment is nothing but the sum of
probabilities obtained for individual ‘y’ values (y = 1, 2... or 6). The mathematical expression for

the same is as follows:
6
PLOS = Zp(y =)
j=0

Where p(y = j)=1/ (1+exp-(ac + B'xi))
P(PLOSy = j) =1/1+ € (-uj+0.62Comfort+0.11Safety+0.498surface condition+0.649zebra crossing-
1.308width)

3.2.4.2 Model evaluation criteria

Pseudo-R?: It is known that models derived using OLS procedure use coefficient of determination
(R?) as a measure of ‘goodness-of-fit.” A pseudo-R? compares the likelihood for the intercept-only

model to the likelihood for the model with predictors, and returns an indication on the strength of
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the model. Values of pseudo-R*’s can be as low as zero but can never equal one, and a higher

value of these parameters indicates a better-fitted model.

Table 3-3 : Variable description.

Variables Measure Description

General condition of the | ordinal 1. Excellent 2. V.good 3. Good 4. Fair 5. Poor

sidewalk (PLOS) 6.V.poor

Sidewalk width Scalar The width of selected sidewalks and measured by
a calibrated measuring tape. (expressed as m)

safety ordinal 1. Excellent 2. V.good 3. Good 4. Fair 5. Poor
6.V.poor

comfort ordinal 1. Excellent 2. V.good 3. Good 4. Fair 5. Poor
6.V.poor

Sidewalk surface | ordinal 1. Excellent 2. V.good 3. Good 4. Fair 5. Poor

condition 6.V.poor

Zebra crossing ordinal 1. Excellent 2. V.good 3. Good 4. Fair 5. Poor
6.V.poor

Length ordinal 1) Less than 500m 2) 500-1000m  3) 1000
2000m 4) greater than 2000

Purpose ordinal 1) Go to/from work 2) Go to/from school 3
Shopping 4) Recreational 5) Visiting
friends/family 6) Others

Time ordinal 1) Morning 2) afternoon 3) evening

Frequency ordinal 1) Everyday 2) 2-3 times a week 3) Once a weel
4) Sometimes

The data is collected from the questioner and field surveying insert to SPSS with all the necessary
steps. It is shown below with some data as an example, for understanding how the data was used
in the software and the whole data is attached to the annex.
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Table 3-4 : Sample of data how to it inset to SPSS

. %
5 S8 |s 5 _ s £ L E g

o |Ele| E|E|T g5 §|S2 EL S 3

SleloR | E|EIS|IE|S |1 Z0 INO = Zz =
1212 1] 1 |1 ]1]1]3] 3 4 4 4 25
221202 1 [ 13]1]3 3| 4 4 3 25
30202 1] 1 |1 ]3]4]3] 3 4 5 4 25
42202 2 12113 3 3 3 3 25
51212 ]2] 4 | 4446 5 5 5 5 25
6 |2 212] 1 |1 ]3] 23] 3 4 3 4 25
71212 ]4] 4 | 2433 2 5 6 6 25
8122 1] 2 | 14| 4 6] 6 6 5 6 25
o221 1 |1 4] 1]5] 5 5 6 5 25
w0221 1 |1 4]1]3] 3 4 6 5 25
ml2]201] 1 [1]3]1]6] 6 6 6 6 25
22121 1 |1 4] 4] 4] s 6 6 6 25
32 13| 4 |3 |44 4] s 5 5 5 25
4221 1 |1 4] 4] 4] s 6 6 5 25
5] 21204 1 |2 4] 4] 4] 5 6 6 5 25

With the best fit model, evaluate the study area of PLOS by taking average values of the
independent factor which is collected from questioners for each study area and calculated it with
the developed model and evaluate each study area.

3.2.4.1 Define the limits of pedestrian LOS (A - F)

As is known many kinds of literature defined that the minimum value of LOS identifies a good
level and the one maximum is for poor services. Therefore by using the developed model with
maximum and minimum values of the independent parameters it is defined the highest and least
values of the pedestrian level of service.

3.2.4.4 Analysis PLOS for the study area with new model
By using the new model PLOS for the study area was analyzed. Using the independent factors
average value and insert it on the new model equation the study area was analyzed.
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4. RESULTS AND DISCUSSION

The analysis was with the collected data for the study areas SPSS following the proper and best
method. The results are presented in the following sections with a brief explanation.

4.1 Questionnaire Responses

1000 questioners were distributed for the pedestrian who is much familiar with that sidewalk and
876 were returned to the back. This survey also collects data about the pedestrian perception of
the quality of pedestrian facilities related to the walkway. Since perceptions of the individual
pedestrian about various factors that affect the PLOS of the walkway are different from others
due to variation in gender, age, nature, etc. Each was asked to give their rating for different
pedestrian facilities from 1 to 6.

Ratings of four independent and the dependent factors were asked to the pedestrian for giving
their rating. Meaning and a full explanation of these factors have given on the questioner to the
pedestrian for easily understanding and rating their satisfaction. For a better understanding of
respondents, the questioner paper was prepared in three languages which are English, Ambharic,
and Affan oromic. Correspondingly respondents were given enough time to answer.

Table 4-1 Respondent gender

Total Percentage
No (%)
Female 404 46.12
Gender
Male 472 53.61

The table above indicates that a percentage of male participants (53.61%) few greater than female
participants (46.12%).

The Figures below indicate that the questioner respondent perception related to the existing
condition and level of service for sidewalks.

For the question Feel Comfortable while walking through the sidewalk, the answer gotten from the
result of the pedestrian perception is 64 % fall from fair to V.poor. 23.0 % is good, 13% V.good and
no excellent response.
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Comfort
13% 0% 13%

23%
32%

19%

M Exellent mV.Good ® Good

| Fair H Poor m V.Poor

Figure 4-1: Respondent’s Perceptions about comfort

From the question safety, you feel while walking through walkway the response acquired from
the result of the pedestrian perception is 71% fall from fair to v.poor.29% is V.good and good
no excellent response.

Safety
1% 13%

15%

M Exellent mV.Good m Good

M Fair ® Poor mV.Poor

Figure 4-2: Respondent’s Perceptions about: safety

For the Crosswalk Surface Condition, the response from the result of the pedestrian perception is 79
% fall from fair to v.poor.21% is V. good and good no excellent response.

1% Surface
(]

(]

31% 15%

16%
32%
M Exellent mV.Good ® Good

M Fair M Poor mV.Poor

Figure 4-3: Respondent’s Perceptions on surface condition

29 AAIT



Developing Level of Service Model for Pedestrian Sidewalks 2020

For request rate Crossing Facilities the response from the result of the pedestrian perception is 71 %
fall from fair to v.poor.29% is V.good and good no excellent response.

Crossing
0% 7%

10%

H Exellent mV.Good ® Good

| Fair m Poor m V.Poor

Figure 4-4: Respondent’s Perceptions on crossing facility

For the general road condition and PLOS the response from the result of the pedestrian perception
is 77% fall from fair to V.poor 23% is V.good and good no excellent response.

0% PLOS 4%

19%

11%

15%
M Exellent mV.Good ® Good

M Fair M Poor mV.Poor

Figure 4-5: Respondent’s Perceptions about on PLOS

From the questioner data, the parameters which are requested to rate by the pedestrian are more
than 70 % falls from fair to very poor. This implies that most of the parameters have effects on
pedestrians' walking environment.

4.2. Result Analysis and Discussion

A stepwise regression analysis takes place using SPSS software fitting Y (PLOS) and (X1, X2,
X3, X4, X5). The introducing order for independent variables to the line equation is successively
X1: Zebra crossing, X2: Width, X3: surface, X4: Comfort, and X5: Safety and the results are as
follows.
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4.2.1 Correlation and significant factors

The results of correlation analysis from SPSS are shown in the table below which expresses that
the statistical relationship between two variables. A correlation could be positive that shows the
variables move in the same direction or negative meaning that when one variable upturn and the
other variables' values decline. Correlation can also be neutral or zero, meaning that the variables
are unrelated. When Pearson Correlation near to +1 or -1 it is a perfect correlation and lies
between + 0.5 to £1 it is said strong correlation. For Pearson Correlation +0.3 to + 0.49, it is a
moderate correlation, and if less than + 0.29 it is a low degree correlation.

Table 4-2 : Correlation of variables

Zebra
PLOS crossing | Safety | Comfort | Width | Surface
PLOS 1.000 0.829 0.641 | 0.730 -0.605 | 0.766
Zebra 0.829 1.000 0.594 | 0.710 -0.465 | 0.733
Pearson crossing
Correlation Safety 0.641 0.594 | 1.000 | 0.637 |-0.688 | 0.546
Comfort 0.730 0.710 0.637 | 1.000 -0.577 | 0.715
Width -0.605 -0.465 | -0.688 |-0.577 |1.000 |-0.523
Surface 0.766 0.733 0.546 | 0.715 -0.523 | 1.000

Seen from the Pearson correlation test all the parameters are fall from+/- 0.5 to +/-1. Therefore the
parameters are strongly correlated with the dependent parameter.

4.2.2 Cronbach’s alpha

Formally speaking, the Cronbach's alpha is a measure of internal consistency; how closely related
a number of items are as a group. The coefficient ranges between 0 and 1. A high alpha value
indicates that items measure an underlying factor. However, it is not a statistical test but a test of
reliability. One important thing to note is that the Cronbach’s alpha is affected by the number of
variables :( Almquist, Ashir & Brannstrom)

Alpha values Remarks
Between 0.7 and 1.0 Acceptable
Below 0.7 Not Acceptable

The Cronbach's Alpha for the study is shown below which indicate that the factors which in the
study analysis are reliable.
Reliability Statistics

Cronbach's Alpha N of Items
716 6
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4.2.2 Ordered logit model

These are the estimated multivariate logistic regression coefficients for the models. An important
feature of the multinomial logit model is that it estimates k-1 models, where k is the number of
levels of the outcome variable.

4.2.2.1 Multivariate analysis

At multivariate analyses is shown below on table 4.3, the column estimate show that how much
changes on PLOS with the selection of each rate of parameters by pedestrian from excellent to
V.poor. The negative sign show that the decrease of PLOS and the positive one is for the increase
of PLOS.
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Table 4-3 Multivariate Parameter Estimates

95% Confidence
Interval
Std. Lower Upper
Estimate | Error Wald df | Sig. Bound Bound
Threshold [General condition of road = 1] -3.776 | 1.901 | 394.693 1 .000 -41.487 -34.036
[General condition of road = 2] -3.341 | 1.549 | 464.899 1 .000 -36.443 -30.370
[General condition of road = 3] -2.842 | 1.462 | 377.751 1 .000 -31.290 -25.557
[General condition of road = 4] -2.576 | 1.424 | 327.077 1 .000 -28.551 -22.968
[General condition of road = 5] -2.255 | 1.372 | 270.105 1 .000 -25.238 -19.860
Location | Widthofsidewalk | [Width of sidewalk=0.50] 1.160 Sl 5.147 1 .023 158 2.163
[Width of sidewalk=2.50] 0° 0
Crossing [Crossing=1 , Excellent | -5.631 | 1.179 22.804 1| .000 -7.942 -3.320
[Crossing=2, V.good ) -8.349 | .691| 145.849 1| .000 -9.704 -6.994
[Crossing=3, Good ] -5.021 504 99.365 1| .000 -6.008 -4.034
[Crossing=4, Fair] -3.781 483 61.402 1| .000 -4.727 -2.835
[Crossing=5, Poor] -1.256 353 12.659 1 .000 -1.948 -.564
[Crossing=6] V.poor 0° 0
Surfacecondition | [Surface condition=1, Excellent ] -2.339 | 1.221 46.656 1 .000 -10.731 -5.946
[Surface condition=2, V.good ] -1.971 .570 27.176 1 .000 -4.088 -1.854
[Surface condition=3, Good ] 0.669 477 31.292 1 .000 -3.604 -1.734
[Surface condition=4, Fair ] 1.565 435 12.940 1 .000 -2.418 =712
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95% Confidence
Interval
Std. Lower Upper
Estimate | Error Wald df | Sig. Bound Bound

[Surface condition=5, Poor ] 1.829 333 6.179 1 013 -1.482 -.175
[Surface condition=6, V.poor] 0* 0

[Safety you feel | [Safety you feel while walking=1, -5.076 | 1.185 18.352 1| .000 -7.398 -2.754

while walking Excellent]
[Safety you feel while walking=2, -0.4595 961 22.841 1| .000 -6.479 -2.710
V.good ]
[Safety you feel while walking=3, Good]| .0.5037 | .961 27.475 1| .000 -6.920 -3.153
[Safety you feel while walking=4, Fair -4.248 | .947 20.118 1| .000 -6.104 -2.392
]
[Safety you feel while walking=5, Poor] -3.806 .893 18.182 1| .000 -5.556 -2.057
[Safety you feel while walking=6, 0° 0
V.poor]

Comfort you feel | [Comfort you feel while walking=] -452 | 1417 102 1 750 -2.326 3.230

while walking Excellent]

[Comfort you feel while walking=2. V] -971 948 1.049 1| .306 -2.829 .887
good |
[Comfort you feel while walking=3, -1.599 917 3.038 1| .081 -3.396 .199
Good]
[Comfort you feel while walking=4, 104 .883 014 1 906 -1.835 1.627
Fair |

34 AAIT




Developing Level of Service Model for Pedestrian Sidewalks 2020
95% Confidence
Interval
Std. Lower Upper
Estimate | Error Wald df | Sig. Bound Bound
[Comfort you feel while walking=5 , 1.275 .854 2.231 1 135 -2.948 .398
Poor ]
[Comfort you feel while walking=6, 0° 0
V.poor]
Length [Length=1, Less than 500m ] 1.682 442 14.458 1| .000 815 2.549
[Length=2 ,500-1000m ] 1.250 | .331 14.229 1| .000 .600 1.899
[Length=3, 1000-2000m ] 561 294 3.629 1| .057 -.016 1.138
[Length=4 , greater than 2000] 0° 0
Purpose [Purpose=1, Go to/from work -1.697 486 | 1219.474 1| .000 -17.920 -16.016
[Purpose= 2, Go to/from school -1.850 539 1 1178.295 1| .000 -19.562 -17.448
[Purpose=3, Shopping -1.631 505 | 1042.325 1| .000 -17.302 -15.321
[Purpose=4 , Recreational -1.412 | 0.000 1 -14.120 -14.120
[Purpose=5 ,Visiting friends/family 0° 0
Frequency [Frequency=1,Everyday ] 1.080 513 4.427 1| .035 .074 2.087
[Frequency=2, 2-3 times a week | 524 | 528 .982 1] 322 -.512 1.560
[Frequency=3 ,Once a week 4] -.042 947 .002 1 964 -1.899 1.814
[Frequency=4 Sometimes] 0° 0
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95% Confidence
Interval

Std. Lower Upper

Estimate | Error Wald df | Sig. Bound Bound
Time [Time=1] 1) Morning -.644 | 334 3.717 1| .054 -1.299 011
[Time=2] 2) afternoon 2.186 675 10.486 1 .001 .863 3.508
[Time=3] 3) evening r -1.654 | 370 19.970 1| .000 -2.380 -.929

Link function: Logit.
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4.2.2.2 Ordered Logit Model
The results of the ordered logit analysis for the independent variables are presented in Table

below. The table shows that the coefficient estimates are associated with negligible standard

errors. Thus, the coefficients estimates are able to provide balanced results. The table also
shows that, all important attributes are significantly (p\0.05) contributing to the model at the
95% confidence level.

Table 4-4 General independent factors Parameter Estimates

95%
Confidence
Interval
Upper
Std. Lower | Boun
Estimate | Error | Wald df Sig. | Bound d
Threshold [General condition of -2.570 | 1.175 4.782 1 029 | -4874 | -.266
road = 1]
[General condition of 1.560 | .719 4.711 1 .030 151 | 2.969
road = 2]
[General condition of 5410 | .750 52.073 1 .000 | 3.941 | 6.880
road = 3]
[General condition of 7.643 | 814 88.070 1 .000 | 6.047 | 9.240
road = 4]
[General condition of 9.408 | .889 | 137.050 1 .000 | 8.665| 12.15
road = 5] 0
Location  Frequency 093 | .128 531 1 046 | -.158 | .345
Purpose 182 | .094 3.794 1 050 | -.001| .366
Length -1.741 | .116 92.387 1 .000 | -1.341 | -.887
Time .041 | .079 272 1 002 | -.114| .197
Comfort you feel 3871 120 10.443 1 .001 1521 622
while walking
Safety you feel while 344 1 .094 13.248 1 .000 159 | 528
walking
Surface condition 768 | .109 50.021 1 .000 5551 981
Crossing 1.450 | .127| 170.385 1 .000 | 1.405| 1.902
Width of sidewalk -1.280 | .153 44.037 1 .000 | -1.319 | -.717

Link function: Logit.

By applying the parameters estimated through ordered logit analysis to the vector of
independent variables, we obtain the following model
The overall predicted PLOS score (PLOS) for a roadway segment is nothing but the sum of
probabilities obtained for individual ‘y’ values (y = 1, 2... or 6. The mathematical expression
for the same is as follows:
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5
PLOS = ) p(y = J),
=0

Where P(y=j) = P(Y<=j=) =1/1+e-4

P (PLOS y = ]) =1/1+ e (-uj+0.38Comfort+0.344Safety+0.768surface condition+1.450zebra crossing-1.741

length+0.182purpose+0.041time+0.093frequancy-1.308width)

Where uj is the Threshold, u 1=--2.570, u ,=1.560, u3=5.410, u 4 =7.643, and u s=9.408,
Also the model can be expressed as follow

PLOS =0.38Comfort+0.344Safety+0.768Surface condition+1.450Zebra crossing-1.741
Length+0.182Purpose+0.041Time+0.093frequancy-1.308width

Model evaluation criteria

Pseudo-R?: It is known that models derived using OLS procedure use coefficient of

determination (Rz) as a measure of ‘goodness-of-fit. A pseudo-R” value of the study is 78%.

4.2.4 Define the limits of pedestrian LOS (A - F)

Using the developed model defined the highest and least values of the pedestrian level of
service.

Table 4-5 Maximum and Minimum values of the independent variable

] Width of
Comfort | Safety | Surface Crossing sidewalk
Min 1 1 1 1 0.5
Max 6 6 6 6 2.5

PLOS =0.38Comfort+0.344Safety+0.768Surface condition+1.450Zebra crossing-1.741
Length+0.182Purpose+0.041Time+0.093frequancy-1.308width

PLOS payx =5.6

PLOS pin =1.5

The ranges of the pedestrian level of service (PLOS) for the model are falling between 1.5
and 5.6, It the same as the HCM 2010 manual.
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Table 4-6 : PLOS range verses with letter for the new model

Numerical LOS Score Letter Grade

<1.5
1.5-25
2.5-35

3.545

4.5-5.5
>5.5

o O | Q|FH| >

4.2.5 Analysis PLOS for the study area with new model

By using the new model PLOS for the study area was analyzed. The typical values of the
factor for each area are listed below:

Table 4-7 : Typical pedestrian perception of independent factor from the study area

Study area
Dependent variable Holeta Menagesha Ashewa meda
Frequency 1.53 1.49 1.60
Purpose 1.87 1.37 2.05
Length 3.00 3.40 4.00
Time 2.20 2.61 2.01
Comfort 3.83 3.51 4.98
Safety 3.85 3.57 4.85
Surface condition 4.13 4.39 4.11
Crossing 4.00 4.53 4.28
Width of sidewalk 2.50 2.50 0.50
Typical perception result of the independent variables

PLOS =0.38Comfort+0.344Safety+0.768Surface condition+1.450Zebra crossing-1.741
Length+0.182Purpose+0.041Time+0.093frequancy-1.308width

PLOS (Ashewa meda) = 6.23

PLOS (Menagesha) = 3.96
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PLOS (Holeta) = 4.3

The following table shows that the level of service for each town by using the developed
rating of the service.

Table 4-8: PLOS Score for the study area according to new model

Location PLOS score PLOS
Holeta 4.3 D
Menagesh 3.96 D
Ashewameda 6.23 F

The pedestrian level of service for Holeta and Menagesha fall on level "D” and Ashewa
meda is on level "F".
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5. CONCLUSION AND RECOMMENDATION

5.1 Conclusion

This study was carried out on developing a model for the pedestrian level of service. The data
was analyzed by using SPSS with Ordered Logit model method and the LOS score table was
obtained by determining the ranges for each level of service A to F. The study developed a
method to assess PLOS of sidewalks for three different towns from surrounding Finfine
special zone. After analyzing the data we arrive at the following conclusions:

= Developed Model which can be used to determine the level of service for the sidewalk on
the selected section, the model is in the form of the following equation:

P(PLOSy =j) =1/1+ € (-uj+0.38Comfort+0.344Safety+0.768surface

condition+1.450zebra crossing-1.741 length+0.182purpose+0.041time+0.093frequancy-1.308width)

Where Uj is the Threshold, U ;=--2.570, U ,=1.560, u3=5.410, u 4, =7.643, and

u 5=9.408,

5
PLOS = ) p(y = )),
j=0

* From the model, all the parameters have to be considered during the new design road and
used for the improvement of the existing road. Sidewalk, Zebra crossing, surface condition of
the walkway, comfort, and safety has influences on PLOS.

= Since the investigation result, it shows that PLOS for Holeta and Menagesha fall in the
range of "D" and Ashewa meda is on" F’.

= Pedestrian LOS model for sidewalk provides a measure of a sidewalk's performance
concerning pedestrians' needs.

= Using the value of pedestrian LOS on the sidewalk, roadway designers can determine how
in good condition of the sidewalk.

= Pedestrian LOS models could also be used to support the development of pedestrian facility
improvements.

= Roadway designers can use the pedestrian LOS model to test alternative designs for
sidewalk through cooperating with roadway by iteratively changing the independent variables
to find the best combination of factors to achieve the desired LOS.
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5.2 Recommendation

To further improve the results of this study the following recommendations are formulated:

= By using further data ERA manual should incorporate the design standard for pedestrian
facilities which is specific for design areas such as considering; forecasting population,
land use, roadside development, Crosswalks, and pedestrian markings.

= As per roadway maintenance period it is better to include and plan for pedestrian
sidewalks and facilities.

= Improve the condition of the sidewalk for safety & comfort such as street lighting, surface
condition, and zebra crossing, etc.

= From the analysis result, it shows that PLOS for Holeta and Menagesha fall in the range of
"D" and Ashewa meda is on" F". Therefore, the Wereda administration should consider

this issue and aim to improve pedestrian facilities.

Further research should be conducted to extend all aspects of this research, by collecting

more data to improve results.
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7 APPENDIX
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Questioner
ADDIS ABABA UNIVERSTY
SCHOOL OF CIVIL AND ENVIROMENTAL ENGINEERING

A questionnaire to be filled by different participants
1.What is Your age
1) Under 13 2) 13-49 3) above 49
2.What is gender
1) Female  2) male
3.What is Your job
1) Government/ private office  2) your own business 3) housewife 4) student
4.Did you used walking
I)Yes 2)no
5.How often did you walk?
1) Everyday 2) 2-3 times a week 3) Once a week 4) Sometimes

6.What is your purpose of walking
1) Go to/from work 2) Go to/from school 3) Shopping 4) Recreational 5) Visiting
friends/family 6) Others
7. How length did you walk?
1) Less than 500m 2) 500-1000m 3) 1000-2000m 4) greater than 2000
8.In what time you always walk

1) Morning 2) afternoon 3) evening 4) other
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COMFORT

9.Comfortable you Feel while walking through the sidewalk , Space to avoid the obstruction
without decelerating my pace, Move freely without any physical obstruction , obstruction from
vendors and Cleanness of sidewalk

1) Excellent 2) V.good 3) Good 4)Fair 5)Poor 6) V.poor

SAFTY

10. Safety you feel while walking through the sidewalk, Feel safe from trip, slips and falls, safe
from vehicle traffic danger and safe from vehicle traffic danger.

1) Excellent 2) V.good 3) Good 4)Fair 5)Poor 6) V.poor

Crosswalk Surface Condition

11. surface for walking smooth, leveled and slip resistant ,comfortable and safe
1) Excellent 2) V.good 3) Good 4)Fair 5)Poor 6) V.poor

Crossing opportunities

12. Crossing Facilities include the waiting space, crossing distance, type of crossing markings,

median type, and separate path for bicycle
1) Excellent 2) V.good3) Good 4) Fair 5) Poor 6) V.poor

PLOS

13. The road condition on choose walking speed freely , the total width of sidewalk is wide
enough ,overtake other pedestrians easily , view the bus stop clearly & The sight distance to
bus stop is adequate

1) Excellent 2) V.good 3) Good 4)Fair 5)Poor 6) V.poor
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ADDIS ABABA UNIVERSTY
A8.N ANN RINCAL
SCHOOL OF CIVIL AND ENVIROMENTAL ENGINEERING
A questionnaire to be filled by different participants

AMPAL oo /5
1.xgm

1) h13 A+ N+ 2) 13-49 3) N49NAL

2.5
H At 2) o1

3.0¢
1) PARINE / PTA N 2) PP NVHTA  3) PR RGP 4) +a9g

4. froiC A28 LM
1) A?  2)hE

5.N9™% PUA 1LH PATIC APYIL £ MbTIN
1 PAH 2) NATRTF 2-3 TH 3) NATRTE 1 10 4) AAR AAR

6.mEF AFPYL A9C ADYIL L MPTA
1) @ENG 2) ML FIUCHNF 3) ML INP 4) AGPHTTH

7.9°% PUA CHF BIHA
1) D500 73 NFF 2) h500-1000 T2 3) N1000-2000 2 4) h 2000 2 NAL

8. PA9IC A8 NPFED- 1H L MPTIA
1) MP* 2) Akt 3) @
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PAILE A1 PO FF

0. NA9IIE a@y1e AR A FoFF AAD-INAJRIIR dDATHA L7HA P®AD yIC MEJD AdDYE
AT PATFIC 191C AAIPA®IZE OPY18. 68 AT 9°F 1M~
1) AZ° NMI® M4 2) NMI® M4é 3) M4 4) oI ALATR 5) HP+E 6)NMIP HP+5

PAILE A2y RUTTT

10. naorZFanne: AL ATH LUTTHP +MN® N4 AG NI NTF LIHA 10078, APLTPPEID
IANFGLN RRI AEATID

1) AB NMI® M4 2) NMIR M4 3) Mg 4) TPII° ARATR 5) HP+5 6) NMI° HP+E

PAILE a2 UL

I1.  ea9E aore ANfr 9% AF PHA+hNATD
1) AE NMI® M4 2) NMI® M4, 3) M4 4) ToII° ALATR 5) HP+E 6) NMI® HP+T

PA9LE MPLen, UL

12.  emme mF/mm & NG MAALL AAD TATPHCHT MOIE ACHTIPADATLP
FANTT (BN YL

1) A8 NMI® M4 2) NMI® Mé 3) M4 4) ToII° ALATR 5) HP+E 6) NMI° HP+E

PALE O Y18. ALG M- PN +GI L AP I

13. PAaE 118 NEART £rF AT8H PATAA I PA9ILE dR778. NéF hdt PADY AD-
NPAL AT8.PAG AT NPAX AT8,7H PATAA I MLFNA/AD-FNN &P NbAX ATIPF PATAATA M
goFFt AAD-I LYk PHMNP 10IPA9LT TP ZehM, IOF 10

1) A NMI® M4 2) NMI® M4é 3) M4 4) oI ARATR 5) HP+E 6) NMI° HE+E
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How to used Data on software

File Est View Data Transform Analyze DirectMarketng Graphs Ubiities Add-ons Window Help

D Age Gender Jib  Frequancy Pupose  Length
== 1 2 2 1 1 1 1
20 2 2 2 2 1 1 3
3 3 2 2 1 1 1 3
w 4 2 2 2 2 1 2
=5 5 2 2 2 4 4 4
6 6 2 2 2 1 1 3
7 T 2 2 4 4 2 4
S 8 2 2 1 2 1 4
] 9 2| 2 1 1 1 4
10 10 2 2 1 1 1 4
o 1 2 2 1 1 1 3
2 12 2 2 1 1 1 4
13 13 2 1 3 4 3 4
14 14 2 2 1 1 1 4
5| 15 2 2 4 1 2 4
6 16 2 2 1 1 1 4
17 17 2 2 2 1 1 2
18 18 2 1 3 4 3 1
19 19 2 1 2 1 1 4
20 20 2 2 2 1 1 4
21 7 2 2 1 1 1 1
2 2 2 2 1 1 1 4
2 23 2 2 1 1 1 4
4 24 3 2 2 4 4 1
B 2% 2 1 3 4 4 3
"% %R 2 2 1 1 1 ki

Time  Comlofyoufs Sabtyyouleel Surfacecondit  Crossing  Generaicondil Vidthosidew

bl w oo alo oo e o m e aa e wi e ale el

D W U W h W W Wt O W) W WO WO |

whilewalkin| whilswalki
a9

Noon Bt WU Wt DO Wt R Wt W W W

5 Wt W e R L th O e O N LW Wh L e de |

ionofroad

N W th W W th O th G G Uh Wt W |

N W B W B W B th Rt Ot G O W B |

250

250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
250
280

Fle ES View Daa Trsom Aae DiecMatng Gaphs Uies Asans Window Hep
| Name

Nai Tye  Widh  Decimals  Label Values | Missing | Comns | Aign Measwe | Roe |
1 D Numeic 8 0 paricipant 1D None None 8 HRigh POl Vgt
2 A Nomeic 0 paticipant age {1, Under 13).. None 8 SRgt  JOdnd Vv input
3 |Gender  Numeic 3 0 paticipant gender (1, Female).. None 8 SRt dodnd  Ninpat
) Numeie 8 0 paticipant Job {1, Govemment/ prvae offce).. Noe 8 Ergt  dOdnd  \ioput
5  |Frequancy Mumenc 8 0 how often did y... {1, Everyday)... None 8 = Right dlOrdinal N Input
6 |Pumse  MNumeic 8 0 Whatis yourp... {1, Go toffom werk).. None 8 Frgt  Jodnd Nt
T lengh  MNemeic 8 0 How length did .. {1, Less than 500m).. None 8 Ergt  dodnd Nt
§ Time Numeric 8 0 In what time yo... {1, Moming]... None 8 = Right o Ordinal N Input
9 [(Comot  Numeic 8 0 Comfort youee... {1, Excellen).. Nore 8 LR [ Y
0[Sty  Nmeic 8 0 Safety youeel . {1, Excellent.. None 8 =Rt odnd  Ninput
| Sufacecon.. Numeic 8 0 Suface forwal... {1, Excellnt).. None 8 Frgt  odnd  \input
2 Cossng  Nmeic 8 0 Crossing Faci.. {1, Excellen).. None 8 Frgt  dodnd it
3 PLOS  Mumec 8 0 Generalroad ... {1, Excellent).. None 8 Srgt gdodnd  Nhopat
% Wdh  Nmeic 8 0 Width ofsidewalk None Noe 8 BRgt  FScle  Ninput
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A PLOS.sav [DataSet!] - IBM SPSS Statistics Data Editor
File Edit View Data Transform Analyze DirectMarketing Graphs LUtilities Add-ons Window Help
Name |  Type | Width |Decimals  Label | Values | Missing | Columms | _ Aign | Messwe | Role
1 [} MNumeric g 0 participant ID Mone MNene 8 3 Right & Scale N Input
2 | Age Numeric ] 0 participant age {1, Under 13... Nene 8 3= Right 4l Ordinal “ Input
3 Gender Numeric 8 0 participant gender {1, Female).. Nene 8 = Right 4l Ordinal e Input
4  Job Numeric 8 0 ici Job  {1.G Nene 8 3 Right il Ordinal  Input
5 Frequancy  Numeric 8 L] how often did y... {1, Everyda... Nene 8 3= Right il Ordinal N Input
[ Purpose Numeric 8 0 What is your p... {1, Go toffro... Nene 8 3 Right 4l Ordinal . Input
T | Length Numernic 8 0 How length did ... {1, Less tha... Nene u
8 Time Numeric 8 0 In what time yo... {1, Moming}... Nene (SR
9 | Comfort Numeric 8 0 Comfort youfee. . {1, Excellen... Nene W o) 2ooe
10 Safety Numeric 8 0 Safety you fzel ... {1, Excellen... Nene ! |
11 | Surfacecon.. Numeric 8 0 Surface for wal... {1, Excellen... Nene 1 m
12 Crossing  Mumeric 8 0 Crossing Facilit... {1, Excellen... Nene | | £25%F |
13 PLOS MNumeric 8 0 General road ¢... {1, Excellen... Nene 1="Excellent”
14 Width Numeric 8 0 Width of sidawalk None Nene Adg ||2="V.good
6 | o 3="Good"
A A 4= "Fair
== Remove | |5 ="Poor
17| = 6="v.poor
18
- Lok ) e e
21
b
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Collected Data
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