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ABSTRACT

Walkability is the basis for a sustainable urban environment. Walking is socially equitable
that is most accessible to the masses, the cheapest, healthiest and efficient mode of
transportation. Designing and planning for walking are fundamental for promoting healthy
public life, creating sustainable urban areas, improving social life and economy. Urban
spaces, such as those in Adama city center has been dominated by a high volume of motorized
vehicles, which has subsequently caused the pedestrian space to be discriminated by vehicles.
Though the largest portion of the city population travels by walking, pedestrian mobility has
been severely compromised especially in the center of the town. Streets in Adama are planned
considering automobiles as a primary mode of transport; there is no comfortable setting of
walkable streets. The objective of this study is to understand the current situations and
walkability of the pedestrian walkways along Tokuma Street to figure out a rational way of
planning and designing a walkable built environment in the town. The study conducted both
subjective and objective studies to assess the walkability of the sidewalks. Subjective methods
were executed to capture the pedestrian walking behaviors and perceptions about the
infrastructures of the built environment by conducting a questionnaire survey; thus, the study
employed a convenience sampling techniques and executed 384 questionnaire survey.
Objective methods were executed to assess the physical walking environment and the climatic
condition of Adama town as a whole. Physical walking environment elements; sidewalk
conditions, street crossings, safety and comfort of the sidewalks, utilities, on-street, and off-
street parking, street amenities, building orientations, pedestrian behaviors, and motorist
behaviors were assessed using a walkability checklist. Findings from both subjective and
objective dimension analyses indicate that the proximity of destinations, safety, comfort, well-
designed pedestrian facilities, and climatic conditions can significantly contribute to the
walkability of the walking environment. Finally, the study had assured that Tokuma Street is
not safe and it is dangerous for walking, and also the E-W and ENE-WSW Street and S, N,
NNW, and SSE facing building orientations are directly exposed to the sun throughout the
year which implies that pedestrians and the motorist are highly exposed to disease caused by
UV. However, NW-SE, WNW- ESE and NNW-SSE streets and NE & SW, NNE & SSW, and
ENE & WSW facing buildings are the optimal orientations for Adama town. Furthermore, S,
N, NNW, and SSE facing buildings are recommended to not open large window glazing since
the amount of solar radiation expected is high. This being a pilot study, the effects of street
orientation on airflow, solar access, aspect ratio, and the effect of urban design on outdoor
thermal comfort should be obtained in future studies.

Keywords: walkability; built environment; pedestrian-friendly; sidewalks; pedestrians;
environmental-friendly;
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CHAPTER ONE

1. Introduction

Walking is the basic transportation means for human and it has a wide range of benefits
for human health and well-being. “Walkability is a measure for assessing the level of
friendliness of an area is considered as one of the most significant aspects of a livable society
and as an imperative means of developing sustainability in urban space” (Southworth, 2005).
“Walkability refers to the quality of walking condition and it encompasses the quality of
pedestrian features including pathway conditions, safety, traffic speed and flow, comfort and
convenience” (Lo, 2009). Although walking is the cheapest, healthiest and efficient means
of transportation, after the advent of motorized vehicles, automobiles have occupied urban
spaces and the form of many cities has changed according to the requirements of automobiles

rather than pedestrians.

Adama is the fast-growing city in a way for more economic, industry, tourism, and residents.
The city is a major transportation, trucking, and industrial hub with a growing tourism market
in the country. Even though the city is growing, the streets are not pedestrian and
environmental-friendly like Hawasa and Bahir Dar cities with their respective limitations. The
purpose of this study was to create walkable pedestrian walkways in Adama city by examining
the major factors associated with walkability problems and the potential of the study area to

bring a walkable urban environment.

1.1. Motivation of the Study

The motivation of the study was because of the following basic reasons: the first was the
observation, these streets are poor in quality, design, comfort, safety, and amenities. Secondly,
this street is a major walkway for the city but it is not walkable. Finally, to get the Master's

degree along with the study's consequential benefits.

1.2. Background of the Study

In the growth of one's country, urban economic activities and movements of peoples and
goods measured through its primary transport system. The adequate transport system is
required to facilitate an additional choice of the peripheral areas if urban transport provided
by the immediate authorities. Comfortable surroundings make a journey by foot pleasant and

enjoyable. The quality of the walking environment has become a significant factor in
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transportation planning and design for American cities (Southworth, 2005). Many tools for
measuring the quality of the walking environment have emerged during the past few years,
generally called walking audit instruments, they are used widely across the US (Ewing &
Handy, 2009). Pedestrians are most at risk in urban areas due in part to a large amount of
pedestrian and vehicle activity in urban areas. No matter if the primary mode of transportation
is the automobile, bicycle, or public transit; people must walk as a part of the trip, such as
from their home to the store or place of employment, and/or to the transit stop. With this in
mind, designing safe, accessible, and comprehensive facilities for pedestrians is vital to create

walkable walkways.

In Ethiopia, most daily journeys are made on foot for different purposes, even as they did in
many other low-income and developing countries. A pedestrian-friendly environment plays a
vital role in encouraging walking as a mode of travel, and also provide health and
environmental benefits. Adama, the late capital city of Oromia Regional State is a fast-
developing city in the country with a total population of 343,212 (CSA, 2009). The city is
located in the escarpment base of a Great Rift Valley zone in the East. Although the city is
growing, it lacks walkable pedestrian walkways. The study has assessed the walkability of the
street in the city by taking one major route (Tokuma Street) as a case study; and draw possible

measures based on the findings to make the city walkways pedestrian-friendly.

1.3. Statement of the Problem

Adama, the previous capital city of the Oromia Regional State has also faced the problems
caused by excessive automobile usage. Today, the pedestrian-oriented spaces in the CBD of
Adama are limited to several streets such as Tokuma Street in the west direction (from Derartu
square to the Galma Abba Gada square). The town has no clear policy and guidelines about
the sidewalk standards and also lacks strategies to create pedestrian-friendly walking urban

environment in the town.

One of the main problems the town facing today is lack of properly planned and designed
pedestrian walkways. As can be seen from the condition of the existing streets in the town, is
that these elements are not given the needed attention. Looking at the different SP and MP
plans for the town at different periods, even though proper streets were proposed, they were
not implemented. The low attitudes towards pedestrian walkways in the town, both in
government and private sectors, resulted in the diminishing of existing sidewalks. The priority
given to the problems for the pedestrian walkways in the town is low. Most part of the

government budget for planning goes to housing units, but the town also needs proper
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pedestrian walkways and pedestrian-friendly built environment in the town. The
administration should also pay the needed attention to the existing pedestrian walkways which

are facing many problems at the moment.

Tokuma Street is the major street that the city has and it has high traffic volume, but it is not
safe and comfortable for walking. The study assessed the physical configuration of the street
and its association with walkability by using possible influential walkability criteria collected
from the literature. It is one of the principal arterial streets the city has and located at the center
of the town in CBD. Even though this street has high traffic volume it is not safe for walking
due to; poorly paved, the grade is below the level of the asphalt, lacks street trees and
amenities, the sidewalks are using as parking for taxi and automobiles, not accommodative
for children’'s, elders and pedestrians with disabilities, and also, lacks traffic signage and safe
crossings. Tokuma Street has the potential to be a walkable street, thus the study examines
the current situation of the sidewalks and use it to figure out rational way of planning and

design pedestrian-friendly sidewalks.

Figure 1.1: Site picture (Source: Own, 2020)
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1.4. Research Objectives
General objective

The general objective of the study is to understand the current situations and walkability of
the pedestrian walkways in Adama town and use it to figure out a rational way of planning

and designing a walkable built environment in the town.
Specific objectives

The specific objectives of the study are categorized into the following five main parts. These
are:
I.  To assess the pedestrian walking behaviors along the study route.
Il.  To assess the pedestrian Perceptions on the walkway facilities along the study route.
I1l.  To examine the characteristics of the built environment along the study route.
IV.  To assess the effectiveness of existing street orientation against the actual sun path.
V. To recommend the best street orientation based on urban design principles and the

actual solar system.

1.5. Research Questions

I.  What are the pedestrian walking behaviors along the study routes be characterized?
Il.  What are the pedestrian perceptions on the walkway facilities along the study routes
be characterized?
I1l.  How do the characteristics of the built environment along the study routes meet the
needs of the pedestrian while walking on the streets?

IV.  How is the effectiveness of existing street orientation against the actual sun path?

1.6. Significance of the Study

The outcome of the study will be very important to insight the following main reasons along
the study routes.
> To determine whether the pedestrian walkways along the study routes are safe for
pedestrians (children, disabilities, elders) to walk on.
» In addition to advancing knowledge, the finding could be a significant input for plans
in the town regarding the provision of this kind of walkable urban environment.
> Assessing the existing walkway facilities, pedestrian behaviors, and perceptions, and
also the safety of the walkways would greatly help for plans in the entire town by

revealing the hindering factors related to pedestrian’'s experience of walking habits.
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» Toinsight the concerned government body and the community that walking is the best
transportation mode to create livable and walkable urban environments, so that, they
pay great emphasis on the provision of safe pedestrian walkways in their plan to make

the cities pedestrian-friendly.

Generally, the study will help to motivate further investigation by any stakeholder for
supplementary proceedings, provide contributions for policy and strategy development and
decision-making in the planning process, it could be a supplementary source of documentation
for those who want to make research in related subject areas, can be used for educational
purpose, and foremost contributes knowledge on how to create walkable pedestrian walkways

in given urban areas.

1.7. Scope of the Study

The study had framed the magnitude of the assessment both thematic and spatial scopes as

follows:
Thematic scope

The study had employed both on the left and right side of Tokuma Street which is the main
street in Adama town that has high walkability problems. Thematically the study had focused
on the walkability of Tokuma street in Adama town by investigating the factors hindering
pedestrian’s experience of walking habits, the pedestrian behaviors and perceptions about the
sidewalk facilities, performance, use, appropriateness, design, comfort, infrastructures,
amenities and safety of the pedestrian walkways along the study route. Furthermore, the study
had assessed the weather condition of the town and the actual solar sun path to determine the

effectiveness of the street orientation.
Spatial Scope

The study had assessed both the left and right side walkways of Tokuma Street from Derartu
square (A) until Galma Abba Gada square (B) (2.5 km length and 32m width, but the width
is not consistent till to the endpoint) with an uneven sidewalk width (ranging from 8-2m) on
both sides of the street. The study executed on Tokuma Street because of time and budget
limitations. In addition, it is located at the CBD and exposed for many hazards, needs heavy

maintenance and has adequate width from both sides for future growth.
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1.8. Description of the Study Area

Adama town lies at an elevation of 1712 meters above sea level and it is located at 8.6° N and
39.3% E coordinates. The town has mainly flat topography with a grid layout of the street
pattern and surrounded by steep mountains. The study executed on both sides of the walkways
along Tokuma Street starting from Derartu square to Galma Abba Gada square. The street has
2.5 km length and 32-22m width respectively. And also the sidewalks uneven width ranging
from 8-2 m respectively. Additionally, the orientation of Tokuma Street is East-West direction
with poor urban design qualities and principle.
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Figure 1.4: Land-use of the study area

From the above Figure 3.3 and Figure 3.4, the study area has East-West street orientation and

it is mainly a commercial corridor.
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1.9. Limitation of the Study

The main limitation of the study was the lack of conducting a focus group discussion and key
informants due to the global epidemic coronavirus. Thus, the study executed based on the
questionnaire for pedestrian perceptions and checklists for the physical walking environment

of the street.

1.10. Organization of the Thesis

The thesis is categorized into five chapters. Each chapter systematically and effectively
examines the content and data of the study accordingly. The fundamental chapters in the thesis

are further demonstrated as follows.

Chapter One: Introduction to the study will introduce the thesis by lighting the main topic
of the study, research problems, objectives, questions, significance, scope, and research

design in detail.

Chapter Two: Literature Review is a chapter that discusses key definitions relating to
walkability, urban centers, and concepts concerning urban design principles, walkability
index, theories, and literature on the factors and built walkability features.

Chapter Three: Research Methodology is a chapter that discusses the methodology of the
research. The chapter explains the methods used for the study and the process of data

collection and analysis in detail.

Chapter Four: Result and Discussion is a chapter that discusses the results of qualitative and
quantitative data findings. The subjective qualitative data are analyzed based on a
questionnaire survey, field observation notes, and printed documents from different sectors.
The objective quantitative data are analyzed based on field observation, measurements of the
physical feature of the walking environment, images, aerial photographs, topographic maps,
sun path, and shadow analysis. Further, the chapter illustrates a discussion based on the

finding of the results.

Chapter Four: Conclusion and recommendation is the concluding part of the thesis. The
chapter made a conclusion based on the findings from the literature review, the case study of
Tokuma Street, and the results of the discussions. Additionally, the study recommends the
best street orientation based on urban design principles and the actual sun path analysis of
Adama city.
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CHAPTER TWO

2. Literature Review

2.1. Introduction
This chapter discusses different theoretical backgrounds and reviews related literature that has
been used to estimate the suitability of the walking environment. Different elements and
methodologies are measured in the estimating walkability. Finally, a summary of the literature

and gaps in the literature is provided.
2.2. Definition of Terminologies
2.2.1. Pedestrian

According to the Compact Oxford English Dictionary (2006), a pedestrian is “a person

walking rather than traveling in a vehicle”.

The American Heritage Dictionary makes no reference to pedestrians as a mode of
transport, but simply defines a pedestrian as “a person traveling on foot or a walker”,
thereby expanding the definition to those walking for non-transportation purposes such as
exercise, recreation, leisure, shopping, social interaction, spiritual rejuvenation, or even
fundraising for charity. Grignaffini (as cited in Frankelton, Grassman, Paliaginis, Castrillon,

Elgano & Guensler, 2013) outlined that walking is the most primary form of transporting.
2.2.2. Walkability

“Walkability is the extent to which the built environment supports and encourages walking
by providing for pedestrian comfort and safety, connecting people with varied destinations
within a reasonable amount of time and effort, and offering visual interest in journeys

throughout the network” (Southworth, 2005, p. 2-3).

The Wisconsin Pedestrian Policy Plan 2020 describes a walkable community well:
“Ultimately, the goal of any effort to facilitate pedestrian travel is walkable communities. A
walkable community is thoughtfully planned, designed, or otherwise retrofitted to integrate
pedestrian travel into the community’s fabric. In a walkable community, walking is
considered a normal transportation choice and is not a distraction or obstacle to motor vehicle
traffic”. Walkability is a fundamental concept in sustainable urban design. The benefits of
walking can be discussed from three perspectives: economic benefits, social benefits, and
environmental benefits (Ariffin & Zahari, 2013).
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Jaskiewicz 2001 (as cited in Southworth, 2005) states that simple measures of distance to
destinations are not an adequate predictor of walkability. The quality of the path network is
key. To encourage walking it is necessary to go beyond utilitarian access. Several qualities of
the path network affect the likelihood of walking and can be improved through design. A
walkable network has several of the following important attributes:

1. Connectivity of path network, both locally and in the larger urban setting;

2. Linkage with other modes: bus, streetcar, subway, train;

3. Fine-grained and varied land use patterns, especially for local serving uses;

4. Safety, both from traffic and social crime;

5. Quality of path, including width, paving, landscaping, signing, and lighting; and

6. Path context, including street design, visual interest of the built environment,

transparency, spatial definition, landscape, and overall employability.

Sustainability

Figure 2.1: walkability Networks

Source: University of Wisconsin Transportation Analysis Team (2011)
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2.3. Walkability Elements

Table 2.1: Walkability Elements

Elements Details
Pathway Properties, design, quality, alleys, shade, lighting,
user-friendly, landscaping, maintenance,
environment.
Zebra crossing Type, location, condition, access, waiting time at

traffic lights, safety.

Street furniture | Street furniture and shade, placement of lamppost,
and signage board information, signage.

Walkability | Personal safety | Personal safety (day and night time), comfortable

elements . . .
social space, fear of crime, fear of motorized

vehicles, fear of stray animals.

Adjacent to | Traffic flow along the pedestrian walkway, traffic

traffic flow conditions at a pedestrian crossing, traffic control by
authorities.

Aesthetic and Aesthetic, availability of amenities, dustbin, public-

amenities toilet, public phone, place to rest (bench).

Source: Zainol, Ahmad, Nordin, & Aripin, 2014,
2.4. Walkability and Built Environment

Goffman (2017) state as face-to-face human interactions in a neighborhood is extremely
relevant for supporting livability, safety, and control, economic development, participation,
and identity. Many researchers like Oscar Newman, William Whyte, and Jan Gehl focus their
research on the observation of people in real-life situations to determine how the built
environment impacts social wellness (Singh, 2016). The results of their studies helped guide

designers to rethink the impact of their plans upon real life.

Whyte (as cited in Singh, 2016) pointed out that people-watching is one of the primary
activities shared by different classes of people in public spaces. Simple amusements, such as
walking, talking, eating, and sports, also give a street diverse life. Whyte describes that, in
democratic streets, a social connection links ground floor building uses to the adjacent street
space. A truly walkable street has a healthy relationship between the private or semi-public

life inside buildings and the public world outside.
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Yeang (2000) state that proposed a useful approach to design the pedestrian environment
using the ‘Five C’ principles:

e Connections: do good pedestrian routes connect the places where people want to go?

Convenience: are routes direct, and are crossings easy to use? Do pedestrians have

to wait more than 10 seconds to crossroads?

e Convivial: are routes attractive, well-lit, and safe, and is there variety along the street?

e Comfortable: what is the quality and width of the footway, and what obstacles are
there?

e Conspicuousness: how easy is it to find and follow a route? Are there surface

treatments and signs to guide pedestrians?

According to Yeang (2000), if the street is designed for low speeds, pedestrians, cyclists, and
vehicles can mix safely. Generally speaking, conventional streets provide the most
convenient, direct routes to places that cyclists and pedestrians, like everyone else, want to
get to.

2.5. Walkability Assessment Tool

According to Dannenberg and Wendel (2011) walkability has become an ever more important
issue in the fields of urban planning, public health, and transportation, researchers have been
developing ways to evaluate it quantifiably. Many walkability audit tools now exist, but there
IS no consensus as to which tool is best for measuring walkability. Moudon and Lee (2003)
reviewed over 30 audit instruments for walkability and likeability, and found that no
instrument comprehensively assesses the built environment; each is meant to assess only
certain parts of the built environment. Some are more geared toward pedestrian safety, for
example, while others may focus more on network characteristics or level of service. Besides,
the study found that nearly 200 variables from sidewalk width and presence of street crossings
to land use type and network density exist across the 30 audit tools to describe the
environmental factors related to walkability. This illustrates the wide variety of built
environment features that can contribute to creating a walkable community. Additionally,
different tools may be appropriate for different situations. For example, some tools rely on
GIS information and other existing objective data to analyze an area's walkability; these tools
are more appropriate for use by researchers and sometimes by city planners or other

professionals.
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2.6. Perceptions of the Urban Walking Environment

2.6.1. Pedestrian perceptions towards various sidewalk facilities

Recent studies have examined the relationship between perceived walkability and sidewalk
quality, mostly relying on non-quantitative pedestrian facility assessment criteria. Sidewalk
width, a buffer between sidewalk and street, and the presence of amenities are predictors of
pedestrian travel, perceived safety, and quality of the pedestrian environment. Effective
sidewalk width, pavement condition, and material composition were important variables for
sidewalk accessibility based on perceived importance to wheelchair users (Marshall and
Garrick, 2010).

2.7. Pedestrian Accessibility Guideline

The U.S. Access Board (2002) published a design guide addressing accessibility for
pedestrian facilities. Design considerations include sidewalk width, presence of passing areas,
running-slopes, cross-slopes, and ramps presence and design. The Accessible Right-of-Way
guidelines require a minimum “continuous clear width” to allow sufficient space for persons
with disabilities to travel. The minimum “clear width” is three feet; however, walkways less
than 5 feet wide must provide sufficient passing spaces every 200 feet. The guidelines
establish a maximum running-slope for wheelchairs to travel safely at 5% (except where
roadway slope exceeds 5%), with running slope not to exceed roadway slope. Additionally,
the Access Board’s design guide identified cross-slopes greater than 2% as a barrier to

accessibility.

According to the U.S. Access Board (2002) the accessibility design guidelines and technical
specifications provide a framework for assessing pedestrian conditions. However, traditional
sidewalk data collection methods are time-consuming and resource-intensive for public works
departments. New methods are emerging to streamline the sidewalk assessment process and
aid agencies in developing their ADA (Americans with Disabilities Act of 1990) transition
plans and planning for pedestrian facilities. The Georgia Tech system looks beyond a simple
compliant/non-compliant determination by collecting detailed sidewalk inventory data and
performing an automated quality assessment for the segments monitored. Both of these

elements are needed for pedestrian activity and infrastructure planning (Morin, 1990).
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2.8. Pedestrian Behaviors and Perceptions Towards the walking

Environment

Human beings affect the environment and they are affected by it. For this interaction to
happen, we must perceive that it is, be stimulated by sight, sound, smell, or touch that offers
clues about the world around us (Perception involves the gathering, organizing, and making
sense of information about the environment. A distinction is generally made between two
processes that gather and interpret environmental stimuli - 'sensation' and ‘perception’
(Carmona et al., 2012). Perception concerns more than just seeing or sensing the urban
environment. It refers to the more complex processing or understanding of stimuli. Ittelson
(as cited in Carmona et al., 2012) identifies four dimensions of perception, which operate

simultaneously.

e Cognitive: involves thinking about, organizing, and keeping information. In essence,
it enables us to make sense of the environment.

e Affective: involves our feelings, which influence the perception of the environment -
equally, perception of the environment influences our feelings.

e Interpretative: encompasses meaning or associations derived from the environment.
In interpreting information, we rely on memory for points of comparison with newly
experienced stimuli.

e Evaluative: incorporates values and preferences and the determination of 'good' or
'bad'".

Investigating the Human-Environment Behavioral studies can be helpful in walkability

analysis due to its convenience for interdisciplinary investigations.

Behaviour Environment

Figure 2.2: Human-Environment-Behavioral relations, influential factors in walking

Source: Carmona, Heath, Oc, & Tiesdell, 2012.
14|Page



2.9. Pedestrian Infrastructure Planning

To promote walkable neighborhoods, pedestrian infrastructure planning, and design are
required. A pedestrian corridor is a pathway that includes segments and nodes (intersections)
that provides the right of way to the pedestrian. “To enhance safety while promoting
pedestrian flow, crossing facilities such as crosswalks and signals are designed to promote
pedestrian visibility and improve the continuity of the pedestrian corridor” (Evans, 2006).To
promote national standards in the design and operation of pedestrian facilities, the AASHTO
(2000) published the Guide for the Planning, Design, and Operation of Pedestrian Facilities,
which sets pathway requirements and desired characteristics for the mobility of pedestrians.

As pedestrian infrastructure becomes the focal point for smart growth development, planning,
and decision-making approaches to managing the facilities are becoming a high priority
(Evans, 2006). Shah (as cited in Evans, 2006) stated that “during the planning phase, agencies
identify and create pedestrian facilities that will be used as walkways in an area of interest

based on established planning criteria/guidelines/ standards of an ideal pedestrian walkway.

2.10. Walkability Index

Krambeck and Shah (as cited in Lo, 2006) noted the following components of the Global
Walkability Index (GWI1).

Table 2.2: Components of the Global Walkability Index (GWI).

components variables
the proportion of road accidents that resulted in pedestrian
fatalities
Safety and security Walking path modal conflict

Crossing safety
Perception of security from crime
Quality of motorist behavior
e Maintenance and cleanliness of walking paths
e Existence and quality of facilities for blind and disabled
persons
Amenities, e.g. coverage, benches, public toilets
Permanent and temporary obstacles on walking paths
Availability of crossings along major roads
Funding and resources devoted to pedestrian planning
Presence of relevant urban design guidelines
Existence and enforcement of relevant pedestrian safety
laws and regulations
o Degree of public outreach for pedestrian and driving
safety and etiquette
Source: Krambeck and Shah (2006), p. 10.)

Convenience and

attractiveness

Policy support
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2.11. Methods of Evaluating Walkability

“Measuring walkability has generally taken two approaches namely subjective and objective
studies; i.e. depending on the type of and how the data is collected. Subjective studies focus
primarily on the pedestrian experience. Respondents' opinions on their walking environment
are obtained from surveys and used to estimate walkability. Objective studies utilize
objectively measured data from the field of databases, on infrastructures such as roadway
geometry and land use in the built walking environment. The data is then used to assess
walkability” (Nyagah, 2015).

2.11.1. Subjective Studies

Subjective studies are typically based on the pedestrian's walking experience. Features in the
built environment are measured subjectively by collecting respondents’ perceptions of
infrastructure such as street connectivity, access to and proximity of adjacent destinations,
aesthetics/amenities, and safety risks from traffic and crime. Capturing pedestrian perceptions
is typically achieved using surveys. Questions are phrased to elicit respondent opinions on
different features in their walking environment. Levi & Clifton (as cited in Nyagah, 2015)
stated that using "perception questions is a convenient way to sketch actual walkability
conditions™. The surveys are implemented by either mailing questionnaires to respondents,
making phone calls, or interviewing pedestrians in their walking environment. Below are
studies that have used subjective methods to evaluate walkability.

Lin, Sallis, & Nichols (as cited in Nyagah) stated the limitation of subjective studies that is

“subjective studies have low reliability when predicting walking behavior”.
2.11.2. Objective Studies

Obijective studies are conducted at both micro and macro-level scales. At the macro-level
scale, variables in the built environment are aggregated over large areas such as census tracts,
assessor parcels, and traffic analysis zones (TAZ). The impacts of aggregated built
environment elements on walking for recreational or utilitarian purposes are then evaluated.
Built environmental variables are often obtained from field audits, Geographic Information
System (GIS) databases, or in combination to examine the built environment. For example,
land use types, retail floor area, and assessor acreage can be gotten from local planning agency
GIS databases. Social demographic information such as household income, the total
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population is obtained from the Topologically Integrated Geographic Encoding and
Referencing (TIGER) files in the Census Bureau database. Besides, roadway geometry,
pedestrian, and traffic volumes used to calculate pedestrian Level of Service (LOS) can be

measured from the field or obtained from agency databases (Nyagah, 2015, p.16).

2.12. Conceptual Framework

“The conceptual framework underlying this study considers the role of perceptions as they
intervene (or mediate) between the physical features of the environment and walking
behavior. Physical features influence the quality of the walking environment both directly and
indirectly through the perceptions and sensitivities of individuals. All of these factors' physical
features, urban design qualities, and individual reactions may influence the way an individual

feels about the environment as a place to walk” (Ewing, & Handy, 2009, p. 4).

Physical
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More Objective More Subjective

Figure 2.3: Conceptual framework (Ewing, & Handy, 2009)
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2.13. Effect of Urban Layout, Street Geometry and Orientation on
Shading

According to Shishegar (2013) urban climate is an effective issue on the local and global
climates which is influenced by several factors such urban morphology and density, the
properties of surfaces and vegetation cover. The inappropriate using of these features could
change the microclimate of urban areas. Streets have a significant role in creating the urban
microclimates (Huang, et al., 2008). As street geometry and orientation effect the amount of
solar radiation received by street surface and also airflow in urban canyons. Urban climate is
a serious factor which affects regional and global climates and subsequently urban livability
(Srivanit, 2011).

Andreou (2014) stated that urban canyon microclimate is mainly affected by solar access and
shading conditions, since solar access affects air and surface temperatures. Canyon geometry
and parameters such as street pattern, building height/street width ratio and street orientation
define solar access and shading conditions. Thus, they play a critical role in thermal comfort
in open spaces and affect mainly the energy performance of buildings (Shisheger, 2013). It
has also been suggested that urban geometry is much more significant at the microscale than

the thermal performance of materials and the albedo effect (Bourbia & Awbi, 2004).

2.14. Basic pedestrian Walkways Requirements

According to Florida Department of Transportation (1997) all urban sidewalks need the
following basic elements for success: adequate width of travel lanes, a buffer from the travel
lane, curbing, minimum width, gentle cross-slope (2 percent or less), a buffer to private
properties, adequate sight distances around corners and at driveways, shy distances to walls
and other structures, a clear path of travel free of street furniture, continuity, a well-maintained
condition, ramps at corners, and flat areas across driveways. Sidewalks also require sufficient
storage capacity at corners so that the predicted volume of pedestrians can gain access to and
depart from signalized intersections in an orderly and efficient manner (AASHTO, 1990).

Minimum Width of Sidewalks

According to Oregon Department of Transportation (1995) sidewalks require a minimum
width of 5.0 feet if set back from the curb or 6.0 feet if at the curb face. Any width less than
this does not meet the minimum requirements for people with disabilities. Walking is a social
activity. For any two people to walk together, 5.0 feet of space is the bare minimum. In some
areas, such as near schools, sporting complexes, some parks, and many shopping districts, the
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minimum width for a sidewalk is 8.0 feet. Thus, any existing 4.0-foot-wide sidewalks often
force pedestrians into the roadway in order to talk. Even children walking to school find that

a 4.0- foot width is not adequate.
Desirable Sidewalk Width

The desirable width for a sidewalk is often much greater. Some shopping districts require 12,
20, 30, and even 40 feet of width to handle the volumes of pedestrian traffic they encounter.
Pennsylvania Avenue in Washington, D.C. has 30-foot sidewalk sections to handle tour bus
operations, K Street in Washington, D.C. has 20=foot sections to handle transit off-loading
and commercial activity, the commercially successful Paseo de Gracia boulevard in
Barcelona, Spain has 36 to 48 feet in most sections (Florida Department of Transportation
1997).

2.15. Empirical Experiences in Developed and Developing Cities
2.15.1. Walking revolution in Sydney

Dobson (2011) stated that Sydney has historically been a walking city. Gadigal people have
been walking along its ridgelines for thousands of years. It wasn’t until World War I that
public transport really changed the character of the city, and after WWII that the car started
to dominate planning. Gehl’s study of central Sydney in 2007 discovered that the focus on
moving cars means Sydney has some of the longest pedestrian waiting times at lights in the
world. The solution to these problems is to create spaces and networks and infrastructures for
the slow, steady, reliable and human scale experience of walking through the city not a new

kind of car.

According to the Department of Infrastructure and Transport (2012) there are six ideas to start
the walking revolution: First, make it easy to temporarily close streets. This could begin with
trials and pop-up community activation. Reform local council procedures enabling local street
closure for neighborhood events, street parties and kid’s activities. The regular closure of
streets on both small and large scales is a great way to show people how the city can be
different. Second, start to close smaller local streets or create shared slow lanes with access
only for local residents. Streets with few cars could accommodate the passage of slow traffic
when needed by residents, while opening up new spaces for permanent gardens, planting,
children’s playgrounds and more community space. Third, put human life before time savings.
Thirty km/h should become the default speed for local residential streets, with identified

traffic corridors and networks going up to 40km/h, 50km/h or even 60km/h. Fourth, start
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designing cities for children. By making it safe and fun for them to move around the city, we
also make it safe and fun for adults and families. Kids and cars don’t mix, so rather than
making discrete walled areas for children, let us make big pathways, parks and regions safe
for them. Fifth, create a process that begins to charge drivers the real costs of alienating public
space for street or public off-street parking. Use this land for public activities, environmental
projects, flood mitigation and other mobility modes including bikeways. Lastly, we could
expand on research by scholars. Trees and physical shelters could be used to keep people cool

during the increasingly hot days.

According to Dobson (2011), the City of Sydney supports walking as a mode of transport to
meet the environmental, economic and social objectives set in Sustainable Sydney 2030 and

Connecting Our City. Their overarching priorities for walking are to:

I. Make walking quick, convenient and easy
Ii. Make walking inviting and interesting
I1l. Make walking safe and comfortable

IV. Create a strong walking walkable culture

2.15.2. Designing walkable environment in Singapore using Form Based
Codes

According to Zhang et al., 2013, Singapore often tops the rankings as the most livable city in
Asia, especially due to its easy access to public amenities, active mobility, including walking
and cycling, only accounts for a minority of all ridership in the city-state. Diagnose main
problems pertaining to poor walkability of public housing neighborhoods based on a

comprehensive review of existing studies and site survey (Yuen, 2011).

The first step consists of an analysis of walkability in Singapore carried out through the review
of all the available literature, official reports, online articles, etc., and then cemented by
performing site visit to key areas of the city. According to Chan 2015, the aim of this step is
twofold; firstly, they intend to assess the willingness of the government to improve walkability
by analyzing the current government agenda and efforts towards the improvement of active
mobility; and secondly, they analyze and evaluate the present conditions of walkability in
Singapore. The analysis focuses on HDB neighborhoods as they represent the predominant
urban typology of the city. This step allows for assessing the performance of HDB
neighborhoods by listing the most recurrent built environment factors that prevent walkability

(Zhang et al., 2013).
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Subsequently, they investigated whether FBC could be applied in Singapore and in which
ways. Our research performs a review of the limited material available on Form-Based Codes,
with aim of mapping strengths and limitations of FBC, and evaluates their applicability in the
Asian continent, particularly in the Singapore’s HDB neighborhoods. Yuen 2011 stated the
opportunities and uncertainties offered by FBC to foster walkable neighborhoods and mixed-
use developments are discussed.

Finally, they attempts to propose a series of guidelines for designing walkable and human-
scale HDB neighborhoods. Specifically, these guidelines are developed to address the features
that prevent active mobility in HDB neighborhoods recognized in the first stage. At the HDB
neighborhoods, urban blocks have been mostly developed for the use of car with precincts
that are often surrounded and divided by wide, car-based corridors that affect active mobility
(Yuen, 2011).

2.16. Summary and Gaps of the Literature

According to Dannenberg and Wendel (2011) walkability has become an ever more important
issue in the fields of urban planning, public health, and transportation, researchers have been
developing ways to evaluate it quantifiably. Many walkability audit tools now exist, but there
IS no consensus as to which tool is best for measuring walkability. Investigating the Human-
Environment Behavioral studies are very important in walkability analysis due to its
convenience for interdisciplinary investigations. Additionally, to promote walkable

neighborhoods; pedestrian infrastructure planning and design are required.

Generally, the above-reviewed literature has its perspective and methodologies to investigate
the walkability of urban environments. Dominantly the studies has focused on the built
environment and human behaviors (land uses, block length, scale, softness, visual complexity,
perceptions, connectivity, distance, amenities, and safety) as a major factor for the walkability
of walkways. But topography, climatic condition, solar sun path, and temperature of the study

areas that have to be in the account to analyze the walkability of an urban environment.
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CHAPTER THREE

3. Methodology

3.1. Introduction

This chapter provides details of the study area, the types of data required for the study,
sampling techniques, and the methods that were used for gathering the various data along with
the tools employed. The chapter also addresses and describes the techniques used to analyze
the data that yields answers to the research questions and realize the objectives of the research.

3.2. Methodological Design ;
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Figure 3.1: Methodological design (Source: Own design, 2020)
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3.3. Sampling

The study had conducted an on-site pedestrian interview survey even though the total
population is infinite. Thus the study had employed a convenience sampling technique to
employ the participants who are easily accessible and convenient for the study. Cochran's
formula (1963), had used to determine the sample size since the population size is infinite for
street surveys.

z%pq
n=—-

Where;
No = sample size
Z = confidence level at 95% (standard value is 1.96)
P = the estimated proportion of an attribute that is presented in population with 50%
q=1-p
e = designed level of precision with + 5%

no = (1.96)% (0.5) (0.5) = (3.84) (0.25) = 384
(0.05)2 (0.0025)

Thus, the study had conducted 384 sample population size randomly those who were

convenient and willing for the interview with the following characteristics.

3.4. Source of Data

The study have used both primary and secondary data sources. Primary data like the existing
reality on the field (observation), from kebele, city administration and woreda officials and
sample selected members are collected through structured and semi-structured questionnaires
of open ended type. The secondary data were collected from various policy documents, urban
development plans, strategy documents, official documents, project documents, books,
articles, community, websites and other important published and unpublished documents

relevant for the issue understudy.

3.5. Data Collection Techniques

The study had employed both qualitative and quantitative data collection methods.

2.1.1. Qualitative data collection techniques
The data that was related to concepts, opinions, and values, walking behaviors of people, filed

notes from observation of certain activities, and video recordings were collected qualitatively.
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Table 3.1: Qualitative data collection techniques

Methods Description

Observation To understand whether people what they say to do, and to access

unstated knowledge of subjects.

Interview This involves asking, listening to, and recording answers from an

individual or group on a structured, semi-structured, or unstructured

format in an in-depth manner.

2.1.2. Quantitative data collection techniques
To investigate the asked and observed numerical data, the quantitative technique was

employed. Quantitative data was collected through;

Table 3.2: Quantitative data collection techniques

Methods Description

Direct field observation was employed to understand and
describe the character of the study area, to investigate the
_ _ major problems and potentials of the study area, to survey the
Field observation width of the walkway, setbacks from buildings, street

amenities, and street construction materials.

Images that describe the study area, aerial photographs, and

Image, aerial photographs, topographic analysis was performed to analyze the suitability

and topographic maps. of the slope for walking along the study routes.
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2.2. Data Analysis Techniques

2.2.1. Qualitative data analysis techniques

The qualitative data interviews, notes, video, audio recordings, images, and text documents
were analyzed as follows.

Table 3.3: Qualitative data analysis techniques (own source)

Types Descriptions The software’s used

The collected data were processed and categorized

Conter_ﬂ into verbal or behavioral data to classify, summarize, | SPSS, JMP Pro 14,
analysts and organize the data. Excel and Word 2016
Narrative | The collected primary qualitative data were revised | were used to

analysis | for the validity and quality of the information. analyzing interviews,
Discourse | The interviews and all forms of text data were surveys, and videos).

analysis | analyzed.

Finally, formalization, identifying a thematic
Framework ] ) _
) framework, coding, charting, mapping, and
analysis

interpretation was employed.

2.2.2. Quantitative data analysis techniques

The data like measurements, statics, and numerical data collected through census,
questionnaires, and surveys have analyzed quantitatively using Ecotect 2011, SPSS, and
Excel software to analyze and describe the data, maps, diagrams, charts, graphs, text, figures,
and tables.

Furthermore, the study had used GIS 10.5 and AutoCAD 2016 software’s for working on the
general spatial analysis of the study area. Moreover, Revit 2020 used for some detail 3D
designs and others like Microsoft office word 2016, PowerPoint 2016 are used for

documentation and presentation.
2.3. Validity and Reliability of the Data

For the validity and reliability of the information, the questionnaire was not filled by the
respondents themselves but rather by the researcher and six additional data collectors. Since
the study was conducted different ideas from the interviews and field observations, the
outcome of the study would reflect the actual situation of the walkways along the study routes,
thus, the study result would valid and reliable.
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2.4. Built Environment Analysis of Tokuma Street

The walkability of the sidewalks executed by adopting the walkability checklist guidance of
the ‘Pedestrian and Bicycle Safety Team, Washington, DC. http://safety.fhwa.dot.gov/ped_bike/.
Thus, the rating scale for the attributes is:

1 2 3 4 5 6
Rating Scale | l l i 1 |
I I I I I 1
Awful Many Some Good Very Excellent
problems problems good

The average score of each walking environment element describes the situation of Tokuma
Street. Hence, the average score from 26-30 is a great neighborhood for walking, 21-25 is
pretty good to walk, 16-20 is okay but needs repair, 11-15 needs a lot of works, and 5-10 the
sidewalk is a disaster to walk.
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CHAPTER FOUR

4. Result and Discussion

4.1. Results

Both the subjective studies of pedestrian perceptions about the infrastructures of the walking
environment and the objective studies of the walking built environment results are discussed

hereunder.

4.1.1. Background of Survey Respondents
A total of 384 participants, 262 (62.8%) male and 122 (31.2%) female willing pedestrians
have participated in the questionnaire survey. The majority of people (72%) were in the age
group between 20-40 years as shown in Figure 4.1.

Sex Age Group
I_.EGEND LEGEND
Female = M 10-20
W Male W 20-30
[ 30-40
[ 4050
Oabove 50

Figure 4.1: Sex and Age group of respondents

Job
LEGEND

B employee
M iabor

M pensioner
B Private

O student

M unemployed

Figure 4.2: Job profile of respondents

Figure 4.2 illustrates the job composing of the respondents, hence, the majority of the
respondents were private workers (38%), employees (22.4%) and students (21.9%)

respectively.
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4.1.2. Subjective Dimensions of Pedestrian Perceptions on the Walkway

Environment

Subjective studies were executed to capture the pedestrian perceptions about the

infrastructures of the built environment by conducting a questionnaire survey.
4.1.2.1. The pedestrians first choice of transport mode

Among the conducted an on-street survey questionnaire about pedestrians walking behaviors.
The study had analyzed as follows:
Table 4.1: Pedestrian choice of transport mode by sex

Frequency
No No
Health | To No High Not | To Grand
Sex | benefit ?na(\)/iey :;1:? Total temperature fgfe f?r:]/g Total Total
service walk
Female 34 25 16 75 20 18 9 47 122
Male 83 50 54 187 28 26 21 75 262
Total 117 75 70 262 48 44 30 122 384
Percentage
Female | 8.9% 6.5% 42% | 19.6% 5.2% 47% 2.3% | 12.2% | 31.8%
Male 21.6% 13% 14% 48.6% 7.3% 6.8% 55% | 19.6 | 68.2%
Total 30.4% 19.5% 18.2% | 68.2% 125 115 7.9% | 31.8% | 100%

Source: Researcher survey data.

Table 4.1 illustrates the pedestrian choice of transport mode by sex. Among the conducted
survey, 68.2% (48.6% men and 19.6 women) respondents chose walking for transport mode.
Thus, 48.6 men and 19.6 women are performing their day to day activities through walking.
However, 31.8% (19.6% men and 12.2% women) respondents walking is not their choice of
transport mode due to different reasons. Among these, 12.5% of them due to high temperature,
11.5% of them due to the walkways are not safe to walk and 7.9% of them use other transport

modes to save time.
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Table 4.2: Pedestrian choice of transport mode by age group

Frequency
Yes No
Age Health | To No High Not To orand
group- | penefit | save safg: Total temperature | safe to save | g Total
money | taxi walk | time
service
10-20 13 8 10 31 6 8 4 18 49
20-30 47 34 24 105 18 15 9 42 147
30-40 34 28 29 91 15 12 12 39 130
40-50 17 ) 6 28 8 7 5 20 48
Above 50 6 0 1 7 1 2 0 3 10
Total 117 75 70 262 48 44 30 122 384
Percentage
10-20 34% 2.1% 2.6% 8.1% 1.6% 2.1% 1% 4.7% | 12.8%
20-30 122% 8.9% 6.3% 27.4% 4.7% 39% 23% 10.8% | 38.3%
30-40 8.9% 7.3% 7.6% 23.8% 3.9% 31% 3.1% 10.1% | 33.9%
40-50 4.4% 1.3% 1.6% 7.3% 2.1% 18% 13% 52% | 12.5%
Above 50 | 1.5% 0% 0.3% 1.8% 0.3% 05% 0% 0.8% | 2.6%
Total 30.4% 19.6% 184 68.2% 12.6% 113% 7.7% 31.8% | 100%

Source: Researcher survey data.

Table 4.2 illustrates the pedestrian choice of transport mode by age group. Among the

conducted survey, 68.2% of respondents from each age group are using walking for transport
mode. Thus, respondents between age groups 20-30 (27.4%), 30-40 (23.8%), 10-20 (8.1%),
40-50 (7.3%), and above 50 (1.8%) years have a high percentage of commuting by walking

respectively. However, 31.8% of respondents from each age group are not commuting through

walking because of different reasons concerning the condition of the walking environment.
Among the respondents age groups 20-30 (10.8%), 30-40 (10.1%), 40-50 (5.2%), 10-20
(4.7%) and above 50 (0.8%) years have high percentage of using other transport mode

respectively.
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4.1.2.2. Pedestrian walking behaviors

Table 4.3: Pedestrian walking behavior by sex

Sex | Always Frequently | Sometimes | Rarely Never Total
Female | 32 (8.3%) 30 (7.8%) 37 (9.6%) 20 (5.2%) 3(0.8%) 122 (31.8%)
Male 75(19.5%) 79(20.6%)  65(16.9%) 42(10.9%) 1 (0.3%) 262 (68.2%)
Total [ 107 (27.8%) 109 (28.4%) 102 (26.5%) 62 (16.1%) 4 (1.1%) | 384 (100%)

Source: Researcher survey data.

Table 4.3 illustrates the pedestrian walking behaviors by sex. From a total of 68.2% male and
31.8% female respondents, male pedestrians have a high percentage of walking experiences.
Among 68.2% of male respondents, 20.6% of them commute by walking frequently, 19.5%
of them walk always, 16.9% of them walk sometimes, 10.9% of commute by walking rarely
and 0.3% of them never commute through walking in descending order respectively.
Correspondingly, among 31.8% of female respondents, 9.6% of them commute through
walking sometimes, 8.3% of them use walking always, 7.9% of the walk frequently, 5.2% of
them commute through walking rarely and 0.8% of them never commute through walking in

descending order respectively.

Table 4.4: Pedestrian walking behavior by age group

;?)?Jp Always Frequently Sometimes Rarely Never Total
10-20 12 (3.1%) 17 (4.4%) 11 (2.9%) 9(23%)  0(0%) 49
20-30 38 (9.9%) 36 (9.4%) 48 (12.5%) 22(5.7%) 3 (0.8%) 147
30-40 41 (10.7%) 38 (9.9%) 30 (7.8%)  20(5.2%) 1 (0.3%) 130
40-50 12 (3.1%) 16 (4.4%) 11 (2.9%) 9(21%)  0(0%) 48
Above 50 4 (1%) 2 (0.5%) 2 (0.5%) 2(05%)  0(0%) 10
Total | 107 (27.8%) 109 (28.4%) 102 (26.5%) 62 (16.1%) 4 (1.1%) | 384 (100%)

Source: Researcher survey data.

Table 4.4 illustrates the pedestrian walking behavior by age group. Respondents composed of
different age groups ranging between 10-20 age group 12.7% respondents, 20-30 age group
38.4% respondents, 30-40 age group 33.9% respondents, and 40-50 age group 12.5%
respondents and above 50 age group 2.5% pedestrians perceptions conducted. Among the
total of 384 respondents from each age group, pedestrians between age groups 20-30, 30-40,
10-20, 40-50, and above 50 years have a high percentage of walking behavior in descending
order respectively.
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4.1.2.3. Pedestrian Walking Time per Diem

Table 4.5: Pedestrian walking time per diem by sex

Sex 10-15 15-20 20-30 30-45 Above 45 | Total

Female | 45(11.7%)  33(8.6%)  36(9.4%)  1(0.3%) 7 (1.8%) | 122 (31.8%)
Male 82 (21.4%)  79(20.6%) 54 (14%)  20(5.2%) 27 (7%) | 262 (68.2%)

Total | 127 (33.1%) 112(29.2%) 90 (23.4%) 21 (55%) 34 (8.8%) | 384 (100%)

Source: Researcher survey data.

Table 4.5 illustrates the pedestrian walking time per diem by sex. From a total of 68.2% male
and 31.8% female respondents, male pedestrians have a high percentage of walking time per
diem experiences. Among 68.2% male respondents, 21.4% of them commute by walking from
10-15 minutes per diem, 20.9% of them walk from 15-20 minutes per diem, 14% of them
walk from 20-30 minutes per diem, 7% of them commute through walking above 45 minutes
per diem and 5.2% of them commute by walking from 30-45 minutes per diem in descending
order respectively. Correspondingly, among 31.8% female respondents, 11.7% of them
commute through walking from 10-15 minutes per diem, 9.4% of them walk from 20-30
minutes per diem, 8.6% of them walk from 15-20 minutes per diem, 1.8% of them commute
through walking above 45 minutes per diem and 0.3% of them commute through walking

from 30-45 minutes per diem in descending order respectively.

Table 4.6: Pedestrian walking time per diem by age group

Age 10-15 15-20 20-30 30-45 Above 45 Total
group
10-20 14 (3.6%) 13 (3.4%) 17 (4.4%) 0 (0%) 5(1.3%) | 49 (12.7%)
20-30 51 (13.3%)  42(10.9%) 35 (9.1%) 4(1%)  15(3.9%) | 147 (38.2%)
30-40 41(10.7%)  41(10.7%) 26 (6.8%) 13 (3.4%) 9(2.3%) | 130 (33.9%)
40-50 19 (4.9%) 13 (3.5%) 10 (2.6%)  3(0.8%)  3(0.3%) | 48 (12.6%)
Above 50 | 2 (0.5%) 3 (0.8%) 2 (0.5%) 1(0.3%)  2(0.5%) | 10 (2.6%)
Total | 127 (33.1%) 112(29.2%) 90 (23.4%) 21 (5.5%) 34 (8.8%) | 384 (100%)

Source: Researcher survey data.

Table 4.6 illustrates the pedestrian walking time per diem by age group. Respondents
composed of different age groups ranging between 10-20 age groups 12.7% respondents, 20-
30 age groups 38.2% respondents, 30-40 age groups 33.9% respondents, 40-50 age groups
12.6% respondents, and above 50 age groups 2.6% pedestrian perceptions conducted. Among

the total of 384 respondents from each age group, pedestrians between age groups 20-30, 30-
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40, 10-20, 40-50, and above 50 years have a High Percentage of walking behavior in

descending order respectively.

Table 4.7: Pedestrian perceptions about the walkway facilities by sex

4.1.2.4. Pedestrian perceptions on safety and comfort about the walkway
facilities

No

Lack of Lack of Lack of Lack of On Unpleasant

considerations | green properly buffer sidewalk open ditch Total

to pedestrians | infrastructur | installed parking

Sex | with es and poles and and street
disabilities shading street vendors
trees signs

Female 17 (4.4%) 43 (11.2%) 11(2.9%) 21(5.5%) 18(4.7%) 12(3.1%) | 122(31.8%)
Male 19 (5%) 93 (24.2%) 23(6%) 57(14.8%) 42(10.9%) 28(7.3%) | 262(68.2%)
Total 36 (9.4%) 136 (35.4%) 34 (8.9%) 78(20.3%) 60(15.6%) 40(10.4%) | 384(100%)

Source: Researcher survey data.

Table 4.7 illustrates the pedestrian perceptions on the walkway facilities by sex. Among the

68.2% male and 31.8% female respondents, they all stated that they are not feel safe and

comfortable while walking due to different reasons for the walkway facilities. From 68.2% of

male respondents, 24.2% of them due to lack of green infrastructures and shading trees, 14.8%

of them due to lack of buffer from the vehicle way and 10.9% of them due to on-street parking

and street vendors were the majors among the reasons respectively. Correspondingly, from

31.8% of female respondents, 11.2% of them due to lack of green infrastructures and shading

trees, 5.5% of them due to lack of buffer from the vehicle way and 4.7% of them due to on-

street parking and street vendors were the majors among the reasons respectively.

Table 4.8: Pedestrian perceptions about the walkway facilities by age group

No
Lack of Lack of Lack of | Lackof | On Unpleasant
consideratio | green properly | buffer sidewalk | open ditch
ns to infrastructures | installed parking
Age pedestrians | and shading poles and street Total
group- 1 \ith trees and vendors
disabilities street
signs
10-20 8 (2.1%) 19 (4.9%) 2(0.5%) 5(1.3%) 10(2.6%) 5(1.3%) 49 (12.7%)
20-30 15 (3.9%) 40 (10.4%) 13(3.4%) 37(9.7%) 22(5.7%)  20(5.2%) 147 (38.3%)
30-40 8 (2.1%) 60 (15.6%) 11(2.9%) 23(6%) 21(5.5%) 7(1.8%) 130 (33.9%)
40-50 3 (0.8%) 16 (4.2%) 6(1.6%) 9(2.3%) 7(1.8%) 7(1.8%) 48 (12.5%)
Above 50 | 2 (0.5%) 1 (0.3%) 2(0.5) 4(1%) 0 (0%) 1(0.3%) 10 (2.6%)
Total 36 (9.4%) 136 (35.4%) 34(8.9%) 78(20.3) 60(15.6%) 40(10.4%) 384
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Table 4.8 illustrates the pedestrian perceptions on the walkway facilities by age groups.
Among 384 respondents from all age groups, they all stated that they are not feel safe and
comfortable while walking due to different reasons for the walkway facilities. Pedestrians
from 20-30 age group 38.3%, from 30-40 age group 33.9%, from 10-20 age group 12.7%,
from 40-50 age group 12.5% and above 50 age group 2.6% respondents had stated that lack
of green infrastructures and shading trees, lack of buffer from the vehicle way and on-street

parking and street vendors were the major’s reasons respectively.

4.1.2.5. Pedestrians perceptions on the safety of the street crossing

Table 4.9: Pedestrian perceptions on the safety of the street crossing by sex

No
High speed of cars | Lack of traffic | Not safe for | Parked cars block Total
Sex | at the crossing light crossing the view of
traffic
Female 47 (12.3%) 36 (9.4%) 14 (3.6%) 25 (6.5%) 122 (31.8%)
Male 106 (27.5%) 54 (14.1%) 31 (14.1%) 71 (18.5%) 262 (62.8%)
Total 153 (39.8%) 90 (23.5%) 45 (11.7%) 96 (25%) 384 (100%)

Source: Researcher survey data.

Table 4.9 illustrates the pedestrian perceptions on the safety of the street crossing by sex. All
the respondents stated that they do not feel safe crossing the streets due to different reasons
for the street crossing facilities. Among 68.2% male respondents, 27.5% of them due to high
speed of cars at the crossing, 18.5% of them due to the parked cars blocks the traffic view,
14.1% of them due to lack of traffic light and 8.1% of them due to they do not feel safe to
cross the street where the major's reasons respectively. Correspondingly, from 31.8% female
respondents, 12.3% of them due to a high speed of cars at the crossing, 9.4% of them due to
lack of traffic light, 6.5% of them due to the parked cars block the traffic view and 3.6% of

them due to they do not feel safe to cross the street where the major reasons respectively.
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Table 4.10: Pedestrian perceptions on the safety of the crossing by age group

No

Age group | High speed of Lack of Not safe for | Parked cars block Total

cars at the traffic lights crossing the view of traffic

crossing
10-20 20 (5.2%) 14 (3.6%) 4 (1%) 11 (2.9%) 49 (12.7%)
20-30 59 (15.4%) 27 (7%) 23 (6%) 38 (9.9%) 147 (38.3%)
30-40 52 (13.5%) 33 (8.6%) 12 (3.1%) 33 (8.6%) 130 (33.8%)
40-50 19 (4.9%) 10 (2.6%) 6 (1.6%) 13 (3.4%) 48 (12.5%)
Above 50 3 (0.3%) 6 (1.6%) 0(0%) 1 (0.3%) 10 (2.7%)

Total 153 (39.8%) 90 (23.4%) 45 (11.7%) 96 (25.1%) 384 (100%)

Source: Researcher survey data.

Table 4.10 illustrates the pedestrian perceptions on the safety of the street crossing by age

groups. Among 384 respondents from all age groups, they all stated that they are not feel safe

to cross the streets due to different reasons for the street crossing facilities. Pedestrians from
20-30, 30-40, 10-20, 40-50 and above 50 age groups had specified that 39.8% of them due to
a high speed of cars at the crossing, 25.1% of them due to parked cars blocks the traffic view,

23.4% of them due to lack of traffic light and 11.7% of them due to the crossing are not safe

to cross are the major reasons regarding the street crossing respectively.

4.1.2.6. Pedestrian walking behavior concerning traffic rule

Table 4.11: Pedestrian walking behavior concerning traffic rule by sex

Frequency
Yes No
O
2 | 858 g5 |2 g | | % 5
= S=-5 a5 | 8 Total | @2 & | © bt Total |
< D §=] I} 2 o £ S} o
ws | 252 3 | 3B = =
8% | SS9l XE | 2o 8 |58 | 3¢ <
Sex G5 |[588 28|23 S5 |52 |S52 ©
Female 6 22 23 17 68 16 27 11 54 122
Male 15 37 66 28 146 33 48 35 116 262
Total 21 59 89 45 214 49 75 46 170 384
Percentage
Female | 1.6% 6% 57% 44% |17.7% |42% 7% 2.9% | 14.1% | 31.8%
Male 3.9% 9.6% 172% 7.3% | 38% 8.6% 125% 9.1% | 30.2% | 68.2%
Total 55% 15.6% 229% 11.7% | 55.7% | 12.8% 19.5% 12% | 44.3% | 100%

Source: Researcher survey data.
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Table 4.11 illustrates the pedestrian walking behavior concerning traffic rule by sex. From a
total of 384 respondents, 55.7% of the 38% male and 17.7% female pedestrians are
commuting through walking by obeying the traffic rules for different reasons. Thus, 22.9% of
them to keep from danger, 15.6% of them stop and look left and right before crossing, 11.7%
of them to respect the traffic rule and 5.5% of the cross at the street crossing are the major
reasons for both sex categories respectively. But, 44.3% of respondents 30.2% male and
14.1% female pedestrians commute without obeying the traffic rule because of different
reasons. So, 19.5% of them lack of street signs, 12.8% of them lack of traffic lights and 12%
of them unsafe street crossing are the major reasons respectively for box sex categories to

unfollow the traffic rules.

Table 4.12: Pedestrian walking behavior concerning traffic rule by age group

Frequency
Yes No
A I
e
group o S E'® o5 | S QL 3 = 2
s _| 228 |E2| g & 2 | £ | Total | E
22| g ] ag| g Total | & = | 2 e o
£ S o DT | g ©oc | © S
Ba| T c = o ) ~ @ ¥ 0| X o
88| 3 |EE| Se c8 | 25| g5
O | hHh2d8 |FE|F2 a5 | d% | 4=
10-20 0 9 10 6 25 6 11 7 24 49
20-30 14 19 35 16 84 22 28 13 63 147
30-40 4 26 27 15 72 17 22 19 58 130
40-50 2 5 11 8 26 3 12 7 22 48
Above 50 1 1 5 0 7 1 2 0 3 10
Total 21 60 88 45 214 49 75 46 170 384
Percentage
10-20 0% 2.3% 26% 1.6% 6.5% 16% 29% 18% | 6.3% | 12.8%
20-30 3.6% 4.9% 9.1% 42% | 218% | 57% 7.3% 3.4% | 16.4% | 38.2%
30-40 1% 6.8% 7% 4% | 18.7% | 4.4% 58% 4.9% | 15.1% | 33.8%
40-50 0.5% 1.3% 29% 21% | 68% | 08% 31% 18% | 57% | 12.5%
Above 50 | 0.3% 0.3% 1.3% 0% 19% | 03% 05% 0% | 08% | 2.7%
Total | & B ) 5 R ) 5 3 & 5
0 4 & = B S a p 3 =

Source: Researcher survey data.

Table 4.12 illustrates the percentage of pedestrian walking behavior concerning traffic rule by
age group. Among the conducted survey, 55.7% of respondents from each age group are
commuting through walking by obeying the traffic rules. Thus, respondents between 20-30,
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30-40, 40-50, 10-20, and above 50 age groups have a high percentage of commuting by

obeying the traffic rules respectively. However, 44.3% of respondents from each age group

are not commuting by obeying the traffic rules. Thus, respondents between 20-30, 30-40, 10-

20, 40-50, and above 50 age groups are not commuting by obeying the traffic rules

respectively.

4.1.2.7. Pedestrian perceptions of the motorist’s behavior

Table 4.13: Pedestrian perceptions of the motorist’s behavior by sex

Frequency
Yes No
s
S 2 = P
Y = =
Sex T 8 %_\‘c .ﬁ 2 Fc'? « | O g %
$2 5 Total [ 339 g |22 |SELE5|Egg| Tow 35
25 3223 = g |25 Qe
>58 58 £ |83 | 358| Saw
=73 S @ H = S o Rl el S o 2
S & NS s @) n's F ool FFaoas
Female 16 16 16 20 30 36 106 122
Male 38 38 40 54 62 61 224 262
Total 54 54 56 74 11 92 97 330 384
Percentage
Female 4.2% 4.2% 4.2% 5.2% 1% 7.8% 9.4% 27.6% 31.8%
Male 9.9% 9.9% 10.4% 14.1% 1.8% 16.1% 15.9% 58.3% 68.2%
Total 141% | 14.1% | 146% 193%  2.8% 23.9% 25.3% | 85.9% 100%

Source: Researcher survey data.

Table 4.13 illustrates the pedestrian perceptions of the motorist’s behavior by sex. From a
total of 384 respondents, 85.9% of the 58.3% male and 27.6% female pedestrians stated that

the motorists have no good behavior for people commuting by walking. 25.3% motorist turned

into people crossing the street, 23.9% they do not give priority for pedestrians and 19.3%

drive too fast are the major motorist’s behavior according to the respondent’s perception for

both sex categories respectively. But, 14.1% of respondents 9.9% male and 4.2% female

pedestrians stated that the motorist has good behavior and gives priority to people.
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Table 4.14: Pedestrian perceptions of the motorist’s behavior by age group

Frequency T =
s o
Yes No O F
(@]
Aoe Y= = 2 =
rou LT ) o ) c=E2 | EL 4
g p ggg Total 5 02-’ = ps! g % '8 §_§ S g g Total
> @ x5 2 9 g =2 -8 | 2575
2273 SeZ| £ |88 |825 | 584
S o msS 2 0O h s F oL | Faf
10-20 6 6 8 10 0 12 13 43 49
20-30 22 22 19 32 6 32 36 125 147
30-40 21 21 21 19 4 29 36 109 130
40-50 3 3 7 12 1 16 9 45 48
Above 50 2 2 1 1 0 3 3 8 10
Total 54 54 56 74 11 92 97 330 384
Percentage
10-20 1.6% 1.6% 2.1% 2.6% 0% 3.1% 34% | 11.2% | 12.8%
20-30 5.7% 5.7% 4.9% 8.3% 1.6% 8.3% 9.4% | 32.5% | 38.2%
30-40 5.5% 5.5% 5.5% 4.9% 1% 7.5% 9.4% | 28.3% | 33.8%
40-50 0.8% 0.8% 1.8% 3.1% 0.3% 4.2% 23% | 11.7% | 12.5%
Above50 | 05% | 05% | 3%  03% 0% 0.8%  08% | 5905 | 270
Total 14.1% | 14.1% | 146% 192% 2.9% 24% 25.3% | 85.9% | 100%

Source: Researcher survey data.

Table 4.14 illustrates the pedestrian perceptions of the motorist’s behavior by age group.

Among the conducted survey, 85.9% of respondents from each age group stated that motorists

have no good behaviors for pedestrians. Thus, respondents between 20-30, 30-40, 10-20, 40-

50, and above 50 age groups have a high percentage of explaining about driver’s immoral

behaviors respectively. However, 14.1% of respondents from each age group stated that

motorists have good behaviors for pedestrians.

37|Page



4.1.2.8. Pedestrian recommendations for the sidewalk to be improve

Table 4.15: Pedestrian recommendations for the sidewalks to be improved by sex

Frequency
2 | £ & 2 ol R
> 9 @ > o o o 2 o O of | o5 o
x | £ &2 S8/ 23 < 5 S5 | €| €« | Totl
Sex |58 |38 S _Z| BTEEBE So|3B=|E°2%
'd:% S89 S5c|lSa8 ST >c | =29 %%%
28 |58 22« 255 28 SE |22 | =23
m % = aoscE&E|aeadan [a W) o o ; =%
Female 27 10 15 11 24 8 10 17 122
Male 60 26 31 26 57 14 16 32 262
Total 87 36 46 37 81 22 26 49 384
Percentage
Female % 2.6% 3.9% 2.9% 6.3% 21% 2.6% 4.4% 31.8%
Male 15.6% 6.8% 8.1% 6.8% 14.8% 3.6% 4.2% 8.3% 262%
Total | 22.6% 9.4% 12% 9.7% 21.1% 57% 6.8% 12.7% 100%

Source: Researcher survey data.

Table 4.15 illustrates the pedestrian recommendations for the sidewalks to be improved by
sex. A total of 68.2% male and 31.8% female respondents stated their point of view for the
sidewalks to be improved. Among the forwarded recommendations with a high percentage
from both sex, categories are: 22.6% of them buffering the sidewalks, 21.1% of them
providing shading trees, 12.7% of them widening the width of the sidewalks and 12% of them
providing green infrastructures are the major pedestrian improvement ideas for the sidewalks

respectively.
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Table 4.16: Pedestrian recommendations for the sidewalks to be improved by age group

Frequency
D
2 | £ g 2| L5 |2
2¢ |2 _|2 8 lgg _|2f 28| | 222 | Tom
Age | S5 | 3885 2588|582 |80 8, 528
goup | £8 | SEZ| 38E| 38E| 38|35 | 85| 288
n s £33 ase|lad8|as |as | a=| =25
10-20 16 3 3 4 10 3 3 7 49
20-30 30 15 19 18 28 7 11 19 147
30-40 36 11 12 13 25 8 10 15 130
40-50 6 6 7 5 14 2 2 6 48
Above 50 1 1 2 1 2 2 0 1 10
Total 89 36 43 41 79 22 26 48 384
Percentage
10-20 4.2% 0.8% 0.8% 1% 26% | 0.8% | 0.8% 1.8% 12.8%
20-30 7.8% 3.9% 4.9% 4. 7% 7.3% | 1.8% | 2.9% 4,9% 38.2%
30-40 9.4% 2.9% 3.1% 3.4% 6.5% 2% | 2.6% 3.9% 33.8%
40-50 1.6% 1.6% 1.8% 1.3% 3.6% | 0.5% | 0.5% 1.6% 12.5%
Above 50 | 0.3% 0.3% 0.5% 0.3% 0.5% | 0.5% 0% 0.3% 2.7%
Total 23.3% 9.5% 11.1% 10.7% | 20.5% | 5.6% | 6.8% 12.5% 100%

Source: Researcher survey data.

Table 4.16 illustrates the pedestrian recommendations for the sidewalks to be improved by

age group. Among the conducted 384 onsite surveys all respondents from each age group

have forwarded recommendations for the sidewalks to be improved from their point of view.

Buffering the sidewalks 23.3%, providing shading trees 20.5%, and widening the width of the

sidewalks 12.5% is the major recommendation for respondents between 30-40, 20-30, and 10-

20 age groups respectively in descending order. But for 40-50 and above 50 age group

respondents, providing shading trees, green infrastructures and sitting areas are the most

forwarded recommendations respectively.
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4.1.3. Objective Dimension Analysis of the Walkway Environment
Obijective studies were executed to audit the built walking environment by conducting a field
survey through checklists and observations.

Table 4.17: Sidewalks condition analysis

Context
Right side Left side Grand
Element Attributes =| S =| £ | Total
a 23 3 | 4 23] & | Score
121287 |5]2/2¢|7
Have no street furniture (sittings,
traffic lights, street lights, dust | v/ 1|V 1
bins....)
Sidewalks are blocked by
overgrown landscaping, poles, v 1|V 2
n signs, plants, vehicles, etc.
% The sidewalk is not continuous v 1 |V 2
% The sidewalk is not wide enough ( 85
=) people cannot easily walk together v 2 v 3 ’
n side-by-side)
Have no buffer between pedestrian
and vehicle roadway that separate | v/ 1 v 1
sidewalks from the street
Have no planted shade producing v 1 | v 1
street trees
Total Score 7 10

Source: Researcher survey data.

Figure 4.3: Site pictures of the sidewalks condition

Table 4.17 and Figure 4.3 illustrates the condition of the sidewalks along Tokuma Street by
examining the walking environment features with rating scores. Hence, both the right and left
side walkways have scored 7 and 10 points respectively, both sides of the walkways have an
average score of 8.5 points which implies that the sidewalks are a disaster for walking.
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Table 4.18: The street crossing features condition

Context
| W Grand
Element Attributes vl ol 3T| = Total
>z 2 é’ S Score
The road is too wide to cross easily v 2
Traffic signals do not give enough time to
cross the street. e i i
= There is no crosswalk or it is poorly marked. | v/ v 2
i | have to walk too far to find a safe, marked 5
5 crosswalk.
= The intersection does not have a curb ramp 9
= for carts, wheelchairs, strollers, walkers, v 1
» etc.
Parked cars block the view of traffic v 1
Does the street have pedestrian crossing v | v 1
signals?
Total Score 9

Source: Researcher survey data.

Figure 4.4: Site pictures that describe the street crossings conditions

Table 4.18 and Figure 4.4 illustrates the pedestrian crossing condition of Tokuma Street. The
crossing is not marked, has no curb ramp for wheelchairs, parked cars block the traffic view,
and lacks pedestrian crossing signals. Hence, the street crossing features from both sides have

scored 9 points, which implies that the pedestrian crossing is disasters for crossing.
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Table 4.19: Safety and comfort of the street for pedestrians

Context
ol o Grand
Element Attributes 0 o | 88| = Total
> | Z > é’ g,)? Score
Vehicle speeds are too fast v v 1
There’s too much traffic v
Street lights are few or not present v 1
s There are people on the street who seem | v/
IS threatening 1
o
O Unleashed dogs or other loose intimidating | v/ v
g animals are present 2 10
5 There is not enough shade from trees v 1
(357
@ There are few or no street trees or other | v/
landscaping 1
There are vacant lots or rundown buildings | v/ 1
The street has benches and places to rest v
Total Score 10

Source: Researcher survey data.

)

Figure 4.5: Site pictures that describe the safety and comfort of the street for pedestrians
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Table 4.19 and Figure 4.5 illustrates the safety and comfort of the pedestrian crossing situation
of Tokuma Street. The walkways from both sides are not safe and comfortable for pedestrians
due to; lack of shading trees, poor surface material, the level of the sidewalks are below the
level of the vehicle way, lack of a buffer between the sidewalks and vehicle way, parking on
the sideways, lack of traffic signal and high speed of cars. Thus, the safety and comfort of the
street for pedestrians from both sides have scored 10 points, which implies that the walkways

are a disaster for walking.

Table 4.20: Utility analysis of Tokuma Street

Context
| o Grand
Element Attributes “l o | BB = Total
>z |2 E’ g Score
Good drainage, away from entrances and v v 9
(%2}
Rl walkways
g Do utilities have visual and environmental 1 5
-] quality?
Do utility lines installed appropriately? v v 2
Total Score 5

Source: Researcher survey data.

P oomiiionng

Figure 4.6: Site pictures that describe the utility analysis of Tokuma Street
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Table 4.20 and Figure 4.6 illustrates the situation of utilities along both sides of Tokuma
Street. Thus, the utilities from both sides of the street are not pedestrian-friendly due to; open
and unpleasant smell ditches, improperly installed utilities, lack of visual and environmental
qualities, and physically obsolete electric powers. Hence, the utility condition of the street
from both sides has scored 5 points, which implies that the utilities are a disaster to pedestrians

for walking.

Table 4.21: On-street and off-street parking analysis along both side of the walkways

Context
Right side Left side Grand
Element Attributes o o | Toul
23| 3 5| 8| Score
n o 2| O n wn
EINEERL
Does the roadway have on-street v 2 v 5
= parking?
o2
o g Have a buffer between on-street v 1 v 1
S g parking and the roadway?
E § Do they park cars on the sidewalks? | v/ 2 | v 2 5
? 5
S @ Do the off-street parking hindering | | ) ] ) i
the continuity of sidewalks?
Total Score 5 5

Source: Researcher survey data.

Figure 4.7: Site pictures that describe the situation of parking on both sides of the walkways
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Table 4.21 and Figure 4.7 illustrates the parking condition of Tokuma Street. The street lacks
proper on-street and off-street parking, hence, vehicles are parked on sidewalks along both
sides of the street. However, both the right and left side parking situations have scored 5 and
5 points respectively, both sides of the walkways have an average score of 5 points which
implies that the sidewalks are blocked by vehicles and it is a disaster for walking.

Table 4.22: Street amenity analysis of Tokuma Street

Context
Right side Left side Grand
Element Attributes = & =| £ | Total
o 23 3| @ 28 2 | Score
(<5] o L O (3} o L O wn
> Z Z2x > Zl Z2x
Do the sidewalks have green v 1 v 1
» elements?
= :g Do the available plants complement v 1 1
S5 the built environment? 5
w E Does the street have street lights? v v 2 | v v 2
Do the sidewalks have sittings and v 1 v 1
dust bins?
Total Score 5 5

Source: Researcher survey data.

Figure 4.8: Site pictures that describe the situation of street amenities
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Table 4.22 and Figure 4.8 illustrates the street amenity situation of Tokuma Street. The
walkways are not pedestrian and environmentally friendly due to; lack of green elements,
street lights, shading trees, sitting areas, dust bins, signage, and buffers. However, both the
right and left side street amenity situations have scored 5 and 5 points respectively, both sides
of the walkways have an average score of 5 points which implies that the sidewalks lack street

amenities and it is a disaster to pedestrians for walking.

Table 4.23: Building orientation analysis of Tokuma Street

Context
= Grand
Element Attributes 2o | 88 |5 Total
> | Z |3 g8 Score
Do buildings create a sense of human scale? v v 2
=S Do the buildings interact with the
= sidewalks? v v 2
O =
5 g\ Support accessibility to buildings? v v 2 8
o Do the buildings cast shadow to the v v 9
sidewalks?
Total Score 8

Source: Researcher survey data.

Figure 4.9: Site pictures that describe the building orientation on both sides of the walkways

Table 4.23 and Figure 4.9 illustrates the building orientation along both sides of Tokuma
Street. Thus, the orientation of the building from both side of the street are not pedestrian-
friendly due to; lack to create sense of human scale, the building does not interact with
sidewalks and cast shadow away to the sidewalks. Hence, the building orientation along both
side have scored 8 points, which implies that the buildings are not on the right orientation and

it is a disaster to pedestrians for walking.
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Table 4.24: Pedestrian behavior analysis on Tokuma Street

Context
_ = | o Grand
Element Attributes é S E g_ g gggile
Do pedestrians walk on the sidewalks? v v 2
o Do pedestrians cross at the crosswalks? v v
g % Stop and look Ieft,.right and then left s v 2
é g) again before crossing the streets? 10
ak Do pedestrians obey all traffic rules? v v 2
Do pedestrians walk against traffic? v v 2
Total Score 10

Source: Researcher survey data.

Figure 4.10: Site pictures that describe the pedestrian's behavior along the walkways

Table 4.24 and Figure 4.10 illustrates the pedestrian's behavior along both sides of the street.
Most of the pedestrians along both sides of the sidewalks do not commute following the
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pedestrian traffic rules. Most of the pedestrians do not cross at the crosswalks, walk against
the traffic, do not look right and left before crossing and walking on the vehicle ways. Hence,
the pedestrian behavior along both side have scored 10 points, which implies that the

pedestrians are not obeying the traffic rules and it is a disaster for walking.

Table 4.25: Driver’s behavior analysis on Tokuma Street

Context
_ | o Grantlj
Element Attributes nl ol BT = Tota
>| 2 Z é’ § Score
5 Turned into people crossing the street v v 3
> Drivers aren’t looking out for people
S walking, make unexpected turns, or seem | v/ v 2
DUD) hostile. 8
§ Sped up to make it through traffic lightsor | | i
= drove through traffic lights?
0 Drove too fast v v 3
Total Score 8

Source: Researcher survey data.

Figure 4.11: Site pictures that describe the driver's behavior on both sides of the walkways

Table 4.25 and Figure 4.11 illustrates the driver's behavior along both sides of the street. Some
of the drivers along both sides of the sidewalks do not drive following the traffic rules. Thus,
turned into people crossing the street, drove fast, make unexpected turns, did not look out for
people walking, and park on the sidewalks are the major behaviors. Hence, the driver’s
behavior along both side have scored 8 points, which implies that the driver’s behavior is a
disaster for walking.
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4.1.3.1. Climatic Condition Analysis of Adama Town
4.1.3.1.1. The temperature of Adama Town

Table 4.26: Monthly average temperature data of Adama town from 2015-2019 G.C

year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max.Temp | 28.1 295 298 30.7 31.1 316 283 267 273 269 275 26.2
o Min.Temp | 13.9 164 167 174 173 181 171 165 16 147 15 133
2016 Max.Temp 27 305 313 317 307 305 295 279 289 299 28 26.9
Min.Temp | 126 158 171 162 172 181 174 166 163 17 159 155
2017 Max.Temp | 28 294 328 303 297 296 27 271 283 294 279 266
Min.Temp | 157 154 19 177 173 175 166 17 161 155 148 127
2018 Max.Temp | 279 288 315 313 298 312 275 268 277 286 274 26
Min.Temp 12 156 169 175 17 186 164 167 158 152 137 114
Max.Temp | 26.8 285 30 30.8 299 288 272 272 288 293 28 273
2019 Min.Temp | 125 147 161 16.6 165 175 162 164 155 157 153 144

Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.26 illustrates the monthly average maximum and minimum temperature of Adama

town from 2015-2019 G.C. Hence, Adama has maximum average temperature on March
2017, April 2016, June 2015, March 2018, and April 2019 respectively. Correspondingly, the
minimum average temperature is in December 2018, January 2019 and 2016, December 2017

and 2015 respectively. Consequently, the annual average maximum and minimum

temperature in each month of the year implies that there is no significant difference in the

town for the last five successive years.

Table 4.27: Annual mean temperature data of Adama from 2015-2019 G.C.

Year Jan  Feb Mar Apr May Jun Jul Aug
(2015-19)

Sep

Oct

Nov

Dec

Max.Temp

276 293 311 31 302 297 299 271 282 288

27.8 26.6

Annual Mean
Temperature

Min.Temp

13.3 156 172 171 171 18 167 166 159 152

149 134
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Annual mean Temp. in °C

Figure 4.12: Monthly annual mean temperature of Adama from 2015-2019 G.C.
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Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.27 and the graph in Figure 4.12 illustrates the monthly annual mean maximum and

minimum temperature of Adama town for the last five successive years from 2015-2019 G.C.

Thus, Adama has maximum annual mean temperature in March, April, and May respectively.

Correspondingly, the minimum annual mean temperature is in January, December, and

November respectively. Even though the maximum and minimum annual mean temperatures

in each month of the years have no significant differences, March, April, and May are the

hottest months, and also January, December, and November months are the lowest

temperature in Adama town.

4.1.3.1.2. The sunshine hour of Adama Town
Table 4.28: Monthly average sunshine hour data of Adama town from 2015-2019 G.C.

year Jan Feb Mar Apr May Jun Jul  Aug Sep Oct Nov Dec
2015 | 106 95 85 88 76 68 63 68 7 89 105 107
2016 | 10.8 10 7 7.8 8.8 6.8 6.6 6.7 72 92 10 9.7
2017 | 109 10 8.5 8.2 8.4 79 5.2 6.8 74 83 8.8 10.5
2018 | 107 84 86 9 87 87 65 69 66 88 93 9.8
2019 | 105 91 8 6.2 7.4 8.8 7 6.6 83 9.1 8.9 9.9

Source: Source: Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.28 illustrates the monthly average sunshine hour of Adama town for the last five years

from 2015-2019 G.C. Adama has maximum sunshine hours on months, January 2017, 2016,

2018, December 2015, and January 2019 respectively. Correspondingly, the minimum
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sunshine hours are on months, July 2017, 2015, 2018, 2016, and August 2019 respectively.
But, the maximum and minimum sunshine hours of Adama town for the last five years are
both recorded in January and July 2017 respectively.

Table 4.29: Annual mean a sunshine hour of Adama town from 2015-2019 G.C.

Jn Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Year
(2015-19)

10.7 94 8.1 8 8.2 78 63 6.8 7.3 89 95 101

Annual Mean
sunshine hour

12
10

Annual mean sunshine hour

o N B OO @

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nev Dec

Month

Figure 4.13: Annual mean a sunshine hour of Adama town from 2015-2019 G.C.

Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.29 and the graph in Figure 4.13 illustrates the annual mean sunshine hour of Adama
town for the last five years from 2015-2019 G.C. Adama has a maximum annual mean
sunshine hour in January, December, and November respectively. Similarly, the minimum
annual mean sunshine hour is in July, August, and September respectively. But, the amount
of annual mean sunshine hour in each month of the year indicates there is intense sunshine

per month which is greater than 6.3 hours per day.
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4.1.3.1.3. The rainfall of Adama Town

Table 4.30: Monthly average rainfall data of Adama town from 2015-2019 G.C.

year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2015 | O 48 123 71 623 77 2117 180 150 917 8.9 0
2016 | O 0 11 1806 36 749 1313 2079 778 27 47 15
2017 | 1.3 23 217 146 525 1202 3454 1039 135 09 332 O
2018 | 0 389 1218 364 1664 319 225 2075 198 91 0 0
2019 | O 13 0 108.4 424 1076 2213 1798 503 12 153 O

Source: Eastern and Central Oromia Metrological Service Center, 2020.

From Table 4.30, Adama has annual maximum precipitation in July 2017, 2018, and 2019

respectively. However, the minimum precipitation is in January, December, and February

respectively. Moreover, Adama has an annual driest season in December and January for the

last five years. But, the amount of rainfall in each month of year average implies that there is

a significant difference in rainfall in the town through the different seasons of the

Table 4.31: Annual mean rainfall of Adama town from 2015-2019 G.C.

year.

Year
(2015- | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
19)
Annual
Mean 03 159 555 957 654 685 2269 1758 1223 375 209 03
rainfall
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Figure 4.14: Annual mean precipitation of Adama town from 2015-2019 G.C.

Source: Eastern and Central Oromia Metrological Service Center, 2020.
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Table 4.31 and the graph in Figure 4.14 illustrates the maximum and minimum annual mean
precipitation of Adama town for the last five successive years from 2015-2019 G.C. Thus,
Adama has annual mean maximum precipitation in months, July, August, and September
respectively. Correspondingly, the minimum annual precipitation is on months, January,
December, and February respectively. But, the amount of rainfall in each month of the year
means implies that there is a significant difference in rainfall in the town through different

months, hence, winter and autumn are the driest seasons in Adama.

4.1.3.1.4. The wind of Adama Town
Table 4.32: Monthly average wind speed data of Adama town from 2015-2019 G.C.

year | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2015 | 3.2 3.0 3.4 4.0 2.7 2.0 1.6 1.7 1.9 3.5 3.3 3.2

2016 | 3.6 3.4 3.7 3.9 2.5 2.1 1.7 1.7 1.8 3.4 3.4 3.3

2017 | 2.9 3.8 3.0 3.9 2.5 2.4 2.1 2.0 1.6 2.9 3.0 3.5

2018 | 3.4 3.0 2.8 3.3 2.2 1.8 2.2 1.9 1.0 15 2.1 2.0

2019 | 21 2.0 2.0 1.4 1.5 1.6 1.7 14 11 1.8 2.0 2.1

Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.32 illustrates the maximum and minimum monthly wind speed of Adama town for
the last five successive years from 2015-2019 G.C. Hence, Adama has maximum wind speed
in years, 2015, 2016, and 2017 respectively. On the contrary, the minimum wind speed is in
2018, 2019, and 2016 respectively. The amount of rainfall in each month of year average
implies that there is a significant difference in wind speed in the town through different

months, hence, wind speed is decreasing for the last five years in Adama.

Table 4.33: Annual mean wind speed of Adama town from 2015-2019 G.C.

Year
(2015-19) | Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

30 30 30 33 23 20 19 1.7 15 26 28 28

Annual mean
wind speed in m/s

Source: Eastern and Central Oromia Metrological Service Center, 2020.
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Figure 4.15: Annual mean wind speed of Adama town from 2015-2019 G.C.
Source: Eastern and Central Oromia Metrological Service Center, 2020.

Table 4.33 and the graph in Figure 4.15 illustrate the maximum and minimum annual mean
wind speed of Adama town for the last five successive years. So, Adama has maximum wind
speed in April, and also in January, February, and March at a similar rate. On the other hand,
the minimum annual wind speed is in months, September, August, and July respectively. But,
the amount of wind speed in each month implies that there is no significant difference in wind

speed in winter and summer seasons for the last five years in the town.

4.1.3.1.5. Sun path analysis of Adama Town

Figure 4.16: Sun path diagram of Adama
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Figure 4.16 illustrates the annual sun path diagram of Adama. Using the sun path diagram,
shadow direction of the street and the building analyzed for critical hours of each month of
the year as discussed in Table 4.51. Existing street width and maximum building height of

Adama was taken either side of the street that cast shadow on the street.

Table 4.34: Annual sunrise and sunset in Adama

Azimuth Hours (h) Altitude Declinati Hours (h)
eclination

Months Sunrise | Sunset | Sunrise | Sunset Solar ©) Night  Daylight

©) ©) AM PM midday length  length
Jan 19 112.3 109.2 06:46 06:20 60.5 -20.7 12:26 11.34
Feb 19 102.9 99.9 06:43 06:29 69.5 -11.8 12:14 11:46
Mar 19 92.3 89.8 06:31 06:29 80.3 -1.1 12:02 11:58
Apr 19 79.9 78.6 06:15 06:28 86.1 10.8 11:47 12:13
May 19 70.9 69.6 06:06 06:31 78.4 19.5 11:35 12:25
Jun 19 67.0 65.6 06:08 06:38 74.9 23.4 11:30 12:30
Jul 19 69.6 68.1 06:15 06:42 77.6 21.0 11:33 12:27
Aug 19 71.7 76 06:18 06:34 85.4 13 11:44 12:16
Sept 19 88.1 85.6 06:15 06:17 82.3 1.8 11:58 12:02
Oct 19 100.1 99.5 06:13 06:01 71.8 -9.7 12:12 11:48
Nov 19 109.8 108.8 06:20 05:55 62.8 -19.3 12:25 11:35
Dec 19 114.5 112.8 06:34 06:04 57.8 -23.4 12:30 11:30

Source: Researcher survey data.

Table 4.34 illustrates the annual sunrise and sunset in Adama. Thus, December has the
shortest daylight and longest night, March and September have equal day and night length
and June has the longest day and shortest night. But for summer and winter solstice June 19,
and December 19, the declination is +23.4° and -23.4° respectively. In June and December
Adama experiences 12:30 and 11:30 longest and shortest days of the years respectively. The
altitude on solar midday in each month is above 57.8° which implies that solar power is high
and reaches the ground easily unless other protective measures are taken. Particularly, on
April, the altitude of the solar midday is 86.1°, thus, it is hard to pedestrians to walk in the
town, and also, it causes different kind of diseases those are related with the solar radiation.
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Sun path analysis is executed to identify the building shadow direction and street orientation
(Tokuma Street inclined 77° NE and 257° SW, thus, the orientation is -13°) relationship with

Adama town coordinates at 8.6°N latitude and 39.3°E longitude concerning the sun path at

the 19" day of each month of the year on the critical times. The critical time was observed in
Adama at 09:00 AM, 12:00 PM, and 04:00 PM.

Table 4.35: Monthly shadow direction on critical time of Tokuma Street

< Time Shadow
[ . .
S direction
> 09:00 AM 12:00 PM 04:00 PM
Right side
To front
>
-
©
>
= . .
3 Left side
Azimuth: 124.6° Azimuth: 179.1° 7 VAzimutih; -118.1” To behind
Altitude: 37.7° Altitude: 60° Altitude: -24.4°
on: -11.8° . .
- Right side
To front
>
.
[3+]
5
S
o)
[¢B) .
e T Left side
Azimuth: -113.5° ~ Azimuth: 172,20 Aot <108 68 To behind
Altitude: 39° Altitude: 69° Zimuth: -2,
Altitude: 27.3°
y “ﬁ@n -1.1° V Right Slde
g ion: -13° 3
) . SR} To West
Ll & East
e .
o =
= . .
S L Left side
=i gl T -~ To West
Azimuth: 99.9° Azimuth: 179.1° Azimuth: -96.2°
Altitude: 44° Altitude: 80.3° Altitude: 29.6° & East
A Right side
irL:Lnat-ion: 10.8°
Orientation: -13° West &
Y e East
5 1 Left sid
< A\l eft side
- _ T ‘ L. West &
Azimuth: 83.3° Azimuth: -42.1° Azimuth: -82.5° East
Altitude: 47.5° Altitude: 86° Altitude: 28.4°
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May

Azimuth: 70.1°
Altitude: 45.7°

 Azimuth: -11.6°

Altitude: 78.4°

Azimuth; -72.2°
Altitude: 27.2°

Right side
To behind

Left side

To front

June

Altitude: 75°

Azimith: -5.2°

Azimuth: -67.6°
Altitude: 31.3°

Right side
To behind

Left side

To front

July

Azimuth: 68.7°
Altitude: 45.2°

\—

Azimuth: -1.1°

Altitude: 77.6°

Azimuth: -70.60

Altitude: 30.8°

Right side
To west &
behind

Left side
To front

August

Azimuth: 80.1°
Altitude: 46.5°

Altitude: 85.5°

Azimuth: -11.3° Az[muth 799°

AT

Altitude: 30.1°

Right side

To West
& East

Left side
To West
& East

September

Azimuth: 96.2°
Altitude: 43.8°

Altitude: 82.2°

Azimuth: -150.1°

=
- H*

Azimuth: -91.8°
Altitude: 28.1°

Left side
To West
& East

Left side
To West
& East
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Te
Jeclination:-9.7° Right side
Qﬁ;n@tion: -13°
* To front
| —
I}
g N
=)
)
& .
e Left side
Azimuth:.111.30 Azimuth: 174° Azimuth: -105.1° To behind
Altitude: 41.2° Altitude: 71.6° Altitude: 28.3°
Right side
To front
 —
<t}
o
e
g
) Left side
=z
SR Eme— To behind
Azi_muth: 122;)60 Azimuth: 176.8° AZ|_muth: —1153.
Altitude: 38.4 Altitude: 42.6° Altitude: 24.3
tion: -23.4° Right side
To front
-
T}
o
e
3
D : Left side
a |
—— ————— ': To behind
Azimuth: 126.3° Azimuth: -175.5° -118.3°
Altitude: 34.9° Altitude: 38.4° Altitude: 22.9°

Source: Researcher survey data.

Table 4.35 illustrates the monthly shadow director of the buildings at a critical time on
Tokuma Street. The shadow from buildings from both sides of the streets is parallel to the
orientation of the existing street, thus, the sidewalks from both sides of the street do not get
any shadow in months, March, September, April, and August respectively throughout the
critical time of the day. The left side buildings cast shadow away from the sidewalks in
months, February, October, November, and December respectively. On the other way, the left
side buildings cast shadow to the front side in months, May, June, and July respectively. The
right side buildings cast shadow away from the sidewalks in months, May, June, and July.
However, the right side building cast shadow to the front side of the sidewalks in December,

November, January, and February respectively.
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4.2. Discussion

4.2.1. Pedestrian Perceptions of the Walkways along Tokuma Street

Subjective dimensions were executed to analyze the pedestrian perceptions on the sidewalks.
Among 384 respondents, 262 of them were using walking for transportation, from these,
28.6% of them were walking frequently, 27.8% of them were using walking always and 26.6%
of them were using walking sometimes, and the rest 17% of the respondents use another mode
of transportation due to different reasons respectively in all age group. The majority of the
respondents 33.1%, 29.2%, and 23.4% of the pedestrians from all age groups were commuting

through walking for 10-15, 15-20, and 20-30 minutes per diem respectively.

According to the respondent’s perception about the walkway facilities; lack of green
infrastructures (35.4%), lack of buffer from the vehicle way (20.5%), on sidewalk parking
(15.6%), unpleasant open ditches (10.4%), lack of considerations people with disabilities
(9.4%) and improperly installed poles and street lights (8.9%) were the major problems for
all age group respondents respectively. Correspondingly, the pedestrians were not feeling safe
at the street crossing due to the high speed of cars, parked cars block the view of traffic and
lack of traffic light were the majors among the problems. About 55.7% of the respondents
from all age groups commute through walking following the traffic rule, but 44.3% of them
were not due to the sidewalks lacks street light, signs, safe crossing and traffic lights.
Additionally, according to the respondents, the behavior of the motorists was also a big factor
for pedestrians walking behavior. Among the stated, the major motorist's behavior was, turned
into people walking and crossing the streets (25.3%), they do not give priority for pedestrians

(23.9%), and drove too fast (19.3%) are the major problems respectively.

4.2.1.1. Pedestrians Way Concepts for Improvements

Stating all the above subjective perceptions about the sidewalks along both side of the street,
respondents have forwarded their recommendations about the walkways to be improved were;
buffering the sidewalks (22.6%), providing shading street trees (21.1%), widening the width
of the sidewalks (12.7%), providing green infrastructures (12%), providing separated parking
and taxi stations, improving the surface material of the sidewalks (9.4%), providing street
light (6.8%) and providing sitting areas (5.7%) were the pedestrian's point of view for
improvements respectively. Thus, the pedestrian’s priority way concept for improvement of
the sidewalks is illustrated as follows in Figure 4.49, 4.50, 4.51, 4.52, 4.53, and 4.54

respectively.
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Sidewalk, bike lane and vehé:le
Way are properly buffered.

fess

Improved shading street trees
that create pedestrian-friendly
walking environment.

Figure 4.18: Pedestrian recommendation (providing shading trees)

Source: Own design, 2020.
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|

Improved sidewalks width, bike
lane and vehicle ways that can
accommodate the traffic flow.

Improved green infrastructures
and street light that create visual
and environmental quality.

Figure 4.20: Pedestrian recommendations (providing green infrastructures and street lights)

Source: Own design, 2020.
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Improved street surface material and
separated parking to create safe and
comfortable walking environment.

Figure 4.21: Pedestrians recommendation (improving surface material and separated
parking)
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Caass; _astitnsted
Providing setting areas along the
walkways and revitalizing the existing

green space along Derartu square.

Figure 4.22: Pedestrians recommendation (providing sitting areas)

Source: Own design, 2020.
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4.2.2. The built environment of the Walkways along Tokuma Street

Objective dimension analysis has executed to assess the physical walking environment of
Tokuma Street and the climatic condition of Adama town as a whole. Physical walking
environment elements; sidewalk conditions, street crossings, safety and comfort of the
sidewalks, utilities, on-street, and off-street parking, street amenities, building orientations,
pedestrian behaviors, and motorist behaviors were assessed using a walkability checklist and
the attributes under each element had rated an average score of 8.5, 9, 10, 5, 5,5, 8, 10 and 8
points respectively resulting in a total average score of 7.6 points. Thus, the physical walking
environment of Tokuma Street has scored an average of 7.6 points which implies that the

sidewalks are a disaster for walking and need a lot of works.

The climatic condition of Adama town has assessed for five successive years and the sun path
diagram at the coordinate of latitude 8.6° N and longitude 39.3° E. Using temperature, solar
altitude, and shadow directions, the study has identified the critical months that affect walking
where the temperature is maximum (March, April, and May), solar altitude is maximum
(March, April, May, August, and September) and the shadow direction is away (parallel to
the street) from the walkways in both side of the street in (March, April, May, August, and
September). Correspondingly, the rainfall is maximum and wind speed is minimum in
months, July, August, and September, thus the effect of high solar altitude would be
minimized. Consequently, March, April, and May are critical and most uncomfortable months
for Tokuma street sidewalks. Additionally, based on the annual maximum and minimum

temperature, the optimum building orientation for Adama town will be as follow:

Optimum Orientation ~

- Location: Adama Town

- Orientation based on ) h
average daily incident
radiation on a vertical
surface.

- Underheated stress: 0.0 // U

- Overheated stress: 854.2 NN T,
- Compromise: 32.5° L A

Weather Tool ‘ ::‘ VAN L

Annual Average
Underheated Period
Overheated period

Figure 4.23: Identified optimum orientations for Adama town
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Table 4.36: Summary of the street and building orientation for Adama town from shadow

direction at Lat. 8.6° N and Long 39.3° E.

(wouy mopeys bumeo) Bp1g BpIq ‘BpIq ‘BpIq Bpiq BpIg BpIg ‘BpIq
J8d apIs S apIs3 | 8pIs3S 9pIS M\S | 9pIS3S3 | 9pIS ISS | 9pIS INT | s8pIs MSS
(wouy mopeys bumaso) BpIg BpIq ‘BpIq BpIg Bp|q BpIg BpIg BpIq
AON opISS | opIST | opIs3S | sepIsylog | 8pISIST | apIs ISS | SOpIS uog | SapIS MSS
(wouy mopeys bumao) BpIg ‘BpIg ‘BpIg BpIg Bp|q Bp1g BpIg BpIg
180 opISS | epIs3 | apIs3S | sepisipog | apis3IST | apIs ISS | sepis ylog | sapis ylog
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(Wo.y mopeys bumao) | Bpjq apis BpIg ‘BpIg ‘Bpig | Bpiq apis apIs BpIq BpIg
Bny JOUMBN | BPISAA | apIS MN | SapIs ylog MNN | MNN | sspisyiog | sspis ylog
P (Wouy mopeys bumao) BpIg BpIg ‘BpIg ‘B6p1q | “BpIa apis apIs BpIg BpIg
= aly 9PISN | 9PIS M | 3pISMN | SapIs yiog MNN | MNN | 9pIS MSM | sapis yiog
o
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(Wo.y mopeys buma) | Bpjq apis sapls ‘BpIq ‘Bbpig | BpIg apis apIs BpIq BpIg
Ae JEMIEIN og | 8pISMN | sapis yiog MNN | J9UMaN | sapisiog | sapis ylog
(Wouy mopeys bumao) | -Bpjq apis sapis Bpi BpIq | Bpia apis apis Bpiq ‘Bpiqg
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PT ~PTT
(wouy mopeys Bumeo) | -Bpigapis | “Bpig Bpiq Bp|q sopIs apis Bpig Bp|q
Te JUNBN | opIs3 | opIs3S | sepis ylog 353 | JouueN | sapis yog | sapis yiog
(Woiy mopeys bumao) BpIq BpIg ‘BpIg ‘BpIg ‘Bpiq BpIq BpIq ‘BpIg
o4 opISS | opIST | opIS3S | sopisylog | opIsIST | opIs ISS | sapis ylog | sapis ylog
(wouy mopeys bumeo) BpIg BpIq ‘BpIq BpIq Bpiq Bp1g BpIg BpIq
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The graph in Figure 4.23 and Table 4.36 illustrate the optimum street and building orientations

for Adama town. Eight Cardinal Streets and the probable sixteen building orientations

discussed based on the sun path at Latitude 8.6° N and longitude 39.3° E. Thus, NW-SE,
WNW- ESE and NNW-SSE streets are the best orientations, however, E-W and ENE-WSW

streets are the worst orientations respectively. Moreover, NE & SW, NNE & SSW, and ENE

& WSW facing buildings are the optimal building orientations for Adama.
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CHAPTER FIVE

5. Conclusion and Recommendations

5.1. Conclusions

The broad scope of this study was to assess the walkability of the built urban environment in

which pedestrian walking behavior is influenced by environmental features, perception of the

walking environment, and the climatic condition aspects. Survey results described in Chapter

four shows that the specific objectives outlined in Chapter one have been achieved. The

conclusions are made based on the following observations:

Pedestrian perceptions that significantly influenced walking frequency were lack of
green infrastructures, buffers from the vehicle way, on-sidewalks parking, improperly
installed utilities, lack of consideration people with disabilities, and poor sidewalks
surface material. Besides, pedestrians are not feeling safe at the street crossing due to
the high speed of cars, parked cars block the traffic views and motorists turned into
people walking and crossing, and also they drove fast and do not give priority for

pedestrians.

. Safety perceptions were directly influenced by the directness of the built environment

features, safety-related infrastructures, and transit use. To improve the pedestrian’s
safety perceptions, safety-related infrastructures along with directness of the built
environment features that limit safety hazards can be implemented.

Street amenities and aesthetics perception was influenced by the condition of walking
environment infrastructures including directness, continuity, and pleasing environment.
Completeness of the physical walking environment is indistinguishable with safety,
such that pedestrians don’t have to move around obstructions putting them at danger
from traffic.

Pedestrian’s way concepts for the sidewalks to be improved are buffering the sidewalks,
providing street amenities and shading trees, widening the width of the sidewalks and
separated parking, improving the sidewalk's surface material and street lights, and also
providing sitting areas along the sidewalks are among the majors.

Built urban walking environment that significantly influenced the walkability of the
sidewalks were poor sidewalk conditions, unsafe and uncomfortable environmental
features, on-walkway parking’s, lack of street amenities and buffers, building and street

orientations, unpleasant and inappropriately installed utilities are the major assessed and
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identified problems through checklist survey resulting the sidewalks are a disaster for
walking and need a lot of work to make the sidewalks walkable.

vi. March, April, and May are the most critical and uncomfortable months for both sides
of the sidewalks to pedestrians for walking.

vii. The E-W orientation of Tokuma Street and the N & S facing buildings are the worst
orientation for pedestrians since the street is directly exposed to the sun throughout the
year.

viii. NW-SE, WNW- ESE, and NNW-SSE streets are the best orientations, but, E-W and
ENE-WSW streets are the worst orientations. Moreover, NE & SW, NNE & SSW, and
ENE & WSW facing buildings are the optimal building orientations for Adama.

Generally, the conducted subjective studies on pedestrian perceptions about the walking
environment, objective studies on the built environment of the sidewalks through checklists,
and also the climatic analysis resulted that the study walkways are not pedestrian-friendly and

it is dangerous for pedestrians for walking.
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5.2. Recommendations

Pedestrian perceptions about the walking environment through questionnaire survey and
auditing the physical built environment through checklists were executed in this study to
assess the walkability of the walkways. The following is a list of recommendations for Adama

town and also for future related research.

e The town should develop policies and strategies that support funding and resource
devoting for pedestrian planning to make the town pedestrian-friendly.

e E-W and ENE-WSW oriented streets are directly exposed to the sun throughout the
year which implies that pedestrians and the motorist are highly exposed to disease
caused by UV. Thus, planting evergreen street trees with a maximum of 6 meters
canopy diameter, minimizing the street width and the building setback is
recommended.

e NW-SE, WNW-ESE, and NNW-SSE streets are about 83%, 75% and 67% of exposed
to the sun throughout the year; thus, these orientations with applying urban design
principles are recommended.

e S, N, NNW, and SSE facing buildings are recommended to not open large window
glazing since the amount of solar radiation expected is high.

e This being an introductory study, the effects of street orientation on airflow, solar
access, aspect ratio, and the effect of urban design on outdoor thermal comfort should
be studied in future studies.
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APPENDICES |

How walkable is Tokuma Street? (Pedestrian perception)

Interviewee Name.: __ Sex: E M (circle one)
Positionjob: _ _____ _ __ _______________ Age: 10-20, 20-30, 30-40,
40-50 and above 50 (circle
one)
Interviewer Name: _ _ _ _ _ __ _ _ __ _______________. Date: - - - —————————___
1. Isit walking your favorite mode of transport?  A. Yes B. No....Why?

2. How many times a week do you commute by walking to school or work? Why?
a. always b. frequently c. sometimes d. rarely e. never

3. How many hours do you walk to school, work or to transit?
a. 10-15 munities b. 15-20 munities  c. 20-30 munities d. 30-45
munities e. above 45 minutes

4. Do you feel safe and comfortable while walking on the sidewalks? A.Yes B. No...
Why?

5. Do you think it is easy to cross the streets? A.yes B. No...Why?

6. Do you follow pedestrian safety rules? A.Yes B. No....Why?

7. Do drivers behave well to pedestrians? A.Yes B. No....Why?

8. What is your recommendation for the sidewalks to be improved?
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APPENDICES II

Auditing the physical walking environment (Checklist)
Country:__ ETHIOPIA Region/State:_ OROMIA

City/Town: _ADAMA Surface Material: (concrete,
paved, brick, Coble stone,

earth...)

Location:
Surveyed by: Date Time
AM/PM
L 1 1 1 1 [
1 1 1 1 1 1
Rating Scale: Awful Many Some  Good Very Excellen
problems  problems good
Need .
Elements to Check Features to Check yes | No Repair Rating | Remarks

Have no street furniture (sittings,
traffic lights, street lights, dust
bins....)

Sidewalks are blocked by overgrown
landscaping, poles, signs, plants,
vehicles, etc.

The sidewalk is not continuous

The sidewalk is not wide enough
(two people

Cannot easily walk together side-by-
side)

1. Sidewalks

Have no buffer between pedestrian
and vehicle roadway that separate
sidewalks from the street

Have no planted shade producing
street trees

Other problems

The road is too wide to cross easily

Traffic signals do not give enough
time to cross the street.

There is no crosswalk or it is poorly
marked.

| have to walk too far to find a safe,
2. Street marked crosswalk.

Crossings The intersection does not have a curb
ramp for

carts, wheelchairs, strollers,
walkers, etc.

Parked cars block the view of traffic

Do the street pedestrian crossing
signals?
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Does the street has the shortest
crossing distance?

Other problems

Pedestrians
Behavior

Do pedestrians walk on the
sidewalks?

Do pedestrians cross at the
crosswalks?

Stop and look left, right and then left
again before crossing the streets?

Do pedestrians obey all traffic rules?

Do pedestrians walk against traffic?

Other problems

Driver
Behavior

Turned into people crossing the
street

Drivers aren’t looking out for people
walking, make unexpected turns, or
seem hostile.

Sped up to make it through traffic
lights or drove through traffic lights?

Drove too fast

Other problems

Safety

Vehicle speeds are too fast

There’s too much traffic

Street lights are few or not present

There are people on the street who
seem
threatening

Unleashed dogs or other loose
intimidating
animals are present

Other problems

Comfort

There is not enough shade from trees

There are few or no street trees or
other
landscaping

There are vacant lots or rundown
buildings

The street needs benches and places
to rest

Other problems

Utilities

Good drainage, away from entrances
and walkways

Do utilities have visual and
environmental quality?

Do utility lines installed
appropriately?

Other problems

On-street
parking

Have a buffer between on-street
parking and the roadway?

Does the roadway has on-street
parking?

Do they park cars on the sidewalks?
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Other problems

9. Off-street Do the off-street parking hindering
parking the continuity of sidewalks?
Other problems
Do the sidewalks have green
. elements?
10. Landscaping Do the available plants complement
the built environment?
Other problems
Do buildings create a sense of
I human scale?
11. Bu.lldmg. Do the buildings interact with the
Orientation

sidewalks?

Support accessibility to buildings?

Other problems
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