ACE 2020-21

14" INTERNATIONAL CONGRESS ON
ADVANCES IN CIVIL ENGINEERING

6-8 September 2021
Yildiz Technical University = ISTANBUL / TURKEY

e /
N 1911

Assessment of the Walkability of Urban Arterials: Case of
Istanbul Bagdat Avenue

S. Diindar’, M.S. Yardim?, E.M. Zengin3, E.E. Hﬁner4, E. Sentiirk BerktasS, D. Cetine, I.
Bolat’

'Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, selim.dundar@okan.edu.tr
*Department of Civil Engineering, YTU, Istanbul, Turkey, yardim @yildiz.edu.tr

*Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, eda.zengin@okan.edu.tr
*Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, egecan.huner@okan.edu.tr
*Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, ecem.senturk@okan.edu.tr
®Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, didimcet@icloud.com
"Department of Civil Engineering, Istanbul Okan University, Istanbul, Turkey, iremmbolatt@hotmail.com

Abstract

Walking is the most economical, environmentally friendly and sustainable journey type. Despite being the
starting and ending type of all journeys, walking is often overlooked in models of transportation planning.
Reducing the negative effects of motor vehicles of highway transportation such as environmental pollution
caused by motor vehicle traffic and traffic accidents is possible by increasing the share of environmentally
friendly and sustainable transportation types, especially the walking. Walkability which describes how good the
walking conditions in a region is one of the issues that have attracted the attention of researchers recently.
Different methods that consider different factors have been developed to evaluate the walkability of a micro or
meso scale regions.

Within the scope of this study, the walkability of Bagdat Avenue, an important shopping and recreation area of
the Anatolian Side of Istanbul, was evaluated using the Hall Planning & Engineering (HPE) method. Bagdat
Avenue is primarily divided into homogeneous sections, starting from the Bostanct Marmaray station, where
pedestrian movements begin, until Kiziltoprak traffic lights, where the traffic starts to operate in both directions.
Then walkability values of each sub-section were measured using field observations and measurements.

Bagdat Avenue, which is an important arterial of Kadikdy District, has good values in terms of walkability,
especially since its residents usually have high income levels. However, it is possible to further increase the
walkability of some sections with various improvements.

Assessment of walkability is an important step towards improving the walking conditions of urban areas.
Improved walking conditions will cause benefits such as increasing the share of walking on the journeys and
indirectly reducing the negative effects of motor vehicle traffic such as environmental pollution and accidents, as
well as providing positive effects for public health.
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1 Introduction

The concept of walkability, which can be evaluated in relation to the conditions related to walking and the
change of these conditions, is a concept that even the researchers working on the subject do not have a common
opinion about its definition. Many researchers working on walking and walkability define the concept of
walkability in different ways.

The methods in the literature take into account quite different factors and include different calculation methods.
However, people's perception of walkability may differ in different societies and even in different segments of
society. For example, it is conceivable that the walkability metrics for residents of a small town in a developing
country might be much lower than on a trendy street in a developed city. Walkability, as an indicator of the
quality of physical space, is considered as an environmental justice issue (Greenberg and Renne, 2005).

In the literature, the factors affecting walkability are discussed, and it is stated that the physical and perceptual
quality of the space and individual reactions are the main factors affecting the act of walking (Ewing and Handy,
2006).

Some methods developed for the assessment and measurement of walkability are available in the literature.
Walkability studies can generally be grouped under the following five broad headings (Andrews, et.al., 2012):

a) Based on quantitative methods, one group of studies discusses methods used to measure walkability or,
taking a step further, measures it.

b) Another group of studies considers potential facilitators of, and barriers to, walkability and other
associated factors. These include a range of demographic and social variables related to the social
composition of places (including the age, ethnicity and socio-economic status of populations, social
cohesion and capital and rates of crime), and contextual factors of places (including availability of
healthy and affordable food, land use designations and specific design features such as sidewalks and
Crossings)

¢) Building on these literatures, a third group of studies considers walkability and diverse quantifiable
outcomes including walking rates and distances and the health status of local populations.

d) More critically, a fourth body of research considers perceptions of walkability, particularly in relation to
urban characteristics, familiarity and safety and how they relate to rates, routes and forms of walking.

e) Finally, a growing literature on urban design and transportation is focused practically on the production
and form of walkable environments.

In this study, the walkability of Istanbul Bagdat Avenue was investigated by using the Walkability Index
developed by Hall (2010), one of the methods included in the first heading.

2 Methodology

Hall Planning & Engineering (HPE) selected ten criteria to determine the quality of a walkable environment.
These can be listed as follows;

1. Non-peak hour free flow speed (measured with a speed gun; at least 10 samples recommended)

2. Pavement width at each pedestrian crossing (measured curb face to curb face)

3. Presence of on-street parking (percent of a block face where on-street parking is provided and in use)
4. Sidewalk width (transect sensitive)

5. Pedestrian connectivity (distance between street intersections or mid-block crossings)

6. Presence and quality of pedestrian features (high quality versus low quality)

7. Street enclosure (ratio of building height to street width)

8. Land use mix (presence of different---pedestrian attractive---land use types; also transect sensitive)
9. Fagade design (number of doors and fagade character per block face)

10. Transit and/or bicycle features (presence of bus shelters, stops, bicycle lockers and bicycle racks)
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In the index form, walkability criteria are arranged in check-list style. After scoring in the field, results are tallied
in a spreadsheet for comparison. Maximum score is 100 points. Total scores per street segment are graded:

90 - 100: High Walkability (A)

70 -89: Very Walkable (B)

50 - 69: Moderately Walkable (C)
30 -49: Basic Walkability (D)
20 - 29: Minimal Walkability (E)

19 points or less: Uncomfortable/hazardous to walking (F)

The scoring method of each criterion is defined in the sub-headings. The values suggested by Hall (2010) were
converted to the metric system and used. Each criterion has a maximum value of 10 points.

2.1 Non-peak hour free flow speed

Traffic speed of 40 km/h or less is safe and comfortable for pedestrians and cyclists. Studies have shown a
pedestrian struck by a vehicle travelling 32,5 km/h has a 95% chance of survival; but hit at 65 km/h, only a 10%
chance of survival. Studies also show drivers of vehicles travelling 32,5 km/h or less will likely stop for a
pedestrian, but probably will not stop if travelling over 55 km/h. In Table 1, the contribution of the non-peak
hour free flow speed criterion to the walkability score is given.

Table 1. Contribution of the non-peak hour free flow speed criterion to the walkability score.

Walkability Measure  Possible Points

<24 km/h 10
24 - 30 km/h 8
30 - 40 km/h 6
40 - 50 km/h 4

> 50 km/h 0

2.2 Pavement width at each pedestrian crossing (measured curb face to curb face)

According to pedestrian studies, most pedestrians walk in the neighborhood of 1,22 m/s, and elderly persons
walk tend to walk more slowly at 0,91 m/s. The narrower the street, the less time a pedestrian is exposed to
vehicular traffic and hot asphalt. While walkers can easily negotiate a two-lane, low speed roadway, crossing a
wide multi-lane roadway increases exposure to danger and discomfort. In Table 2, the contribution of the
pavement width at each pedestrian crossing criterion to the walkability score is given.

Table 2. Contribution of the pavement width at each pedestrian crossing criterion to the walkability score.

Walkability Measure  Paossible Points

<9,14m 10
9,14 -10,97m 8
10,97 -12,19m 6
12,19-18,29 m 4

>18,29 m 0
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2.3 Presence of on-street parking (percent of a block face where on-street parking is
provided and utilized)

On-street parking (either parallel or angle parking) is important, not only to help distribute the parking load, but
also to control traffic speed. Parked cars also provide a safety buffer for pedestrians. The measure here is not
only the presence of striped parking spaces, but of occupied parking spaces. In Table 3, the contribution of the
presence of on-street parking criterion to the walkability score is given.

Table 3. Contribution of the pavement width at each pedestrian crossing criterion to the walkability score.

Walkability Measure Possible Points
76% - 100% of the block face 5 each side =10
51% - 75% of the block face 4 each side =8
26% - 50% of the block face 3eachside=6
10% - 25% of the block face 2 each side = 4

No on-street parking 0 eachside =0

2.4 Sidewalk width (transect sensitive)

To function properly, sidewalks should be sized to accommodate the walking environment. For example, in an
urban core, urban center or general urban transect zone, sidewalks should typically be at least 2,5 m wide and,
often, greater width is desirable. In a low density residential environment, a 1,25 m wide sidewalk might be
sufficient. In Table 4, the contribution of the sidewalk width criterion to the walkability score is given.

Table 4. Contribution of the sidewalk width criterion to the walkability score.

Walkability Measure

T3 T4 T5 T6 Possible Points
Sub-urban General Urban Urban Center Urban Core
>1,50m >1,80m >3,65m >6,00 m 4 each side = 8
>1,20-1,50m >1,50-1,80m >245-365m >3,65-6,00m 3eachside=6
>0,90-1,20m >1,20-1,50 m >150-245m >245-3,65m 2eachside=4
<0,90 m <1,20 m <1,50 m <2,45m Oeachside=0

2.5 Pedestrian connectivity (distance between street intersections or mid-block
crossings)

A high-quality, connected, pedestrian network provides ease of walking and access through short (90 m — 120 m)
blocks and/or mid-block pedestrian alleys. In Table 5, the contribution of the pedestrian connectivity criterion to
the walkability score is given.
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Table 5. Contribution of the pedestrian connectivity criterion to the walkability score.

Walkability Measure Possible Points
<90 m 5 each side = 10
90ila120 m 4 each side =8
120ila150 m 3eachside=6

150 ila 180 m 2 each side = 4
>180m 0 eachside=0

2.6 Presence and quality of pedestrian features (high quality versus low quality)

This measure considers the presence -or lack of- high quality pedestrian features such as good sidewalk
condition, lack of obstacles, ADA compliance, shade trees, and street furniture. In Table 6, the contribution of
the presence and quality of pedestrian features criterion to the walkability score is given.

Table 6. Contribution of the presence and quality of pedestrian features criterion to the walkability score

Walkability Measure Possible Points

High quality N
(High presence of the gqualitative measures) 5 each side = 10
Moderate quality

(Qualitative measures are present, but not to a large extent) 3 each side =6
Low quality N

(Some, but not many, of the qualitative measures are present) 2 each side = 4

Poor quality, or no pedestrian features 0 each side = 0

2.7 Street enclosure (ratio of building height to street width)

To provide a comfortable environment for pedestrians, the ratio of building height to street width (measured
from building face to building face) should provide a feeling of “enclosure”. In walkability literature, ideal
minimum enclosure ratios range from 1:1 to 1:6. In Table 7, the contribution of the street enclosure criterion to
the walkability score is given.

Table 7. Contribution of the street enclosure criterion to the walkability score

Walkability Measure  Possible Points

<11 10
1:1to<1:3
1:3t0 1:6

>1:6

2.8 Land use mix (presence of different---pedestrian attractive---land use types; also
transect sensitive)

Walking is most likely when there is a specific, inviting and easily accessible place to go. The land use mix
criterion considers the mix of different kinds of land uses on a block face, such as shopping, eating and drinking,
hotel, and residential land uses. Land use mix is scored for the appropriate transect. In Table 8, the contribution
of the land use mix criterion to the walkability score is given.
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Table 8. Contribution of the land use mix criterion to the walkability score.

Walkability Measure

T4 T5 T6 Possible Points
General Urban Urban Center Urban Core

3 4 4 5 each side = 10

2 3 3 3 each side =6

1 2 2 2 each side = 4

N/A 1 1 0 each side = 0

2.9 Facade design (number of doors and facade character per block face)

Building facades that are varied, attractive and interesting are also attractive to pedestrians. Blank walls are

daunting and tend to discourage walking. In Table 9, the contribution of the facade design criterion to the
walkability score is given.

Table 9. Contribution of the land use mix criterion to the walkability score.

Walkability Measure Possible Points

Small units; many doors
(15-20 doors/block face); lots of character
Small units; many doors

5 each side =10

(10-14 doors/block face); many details 4 each side =8
Mix of large and small units L

(6-9 doors/block face); few details 3each side =6
Large units; little variation S

(2-5 doors/block face); few or no details 2 each side = 4

Large units; few or no doors 0 each side = 0

(0-1 doors/block face); uniform facade

2.10 Transit and/or bicycle features (presence of bus stops and bicycle racks)

Transit and bicycle features assure other non-automotive components of mobility are satisfied. A high-quality
transit/bicycle environment will provide for safe travel via slow traffic speed (20 mph or less) and will have

appealing transit/bicycle features. In Table 10, the contribution of the transit and/or bicycle features criterion to
the walkability score is given.

Table 10. Contribution of the transit and/or bicycle features criterion to the walkability score.

Walkability Measure Possible Points

Presence of bus stops and bicycle racks 10
Presence of bus stops and bicycle racks
No bus stops or bicycle racks
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3 Assessment of the Walkability of Istanbul Bagdat Avenue

Walkability index developed by Hall (2010) was applied to Bagdat Avenue, a busy 8 km high street located at
the Kadikoy district. Along both sides of this street are many residential and commercial buildings. It also serves
as a shopping and strolling street for many people. The vehicular traffic capacity of Bagdat Avenue significantly
decreases on weekends and holidays due to parking vehicles. Bagdat Avenue is a unidirectional street, having
three lanes with varying widths of between 10,5 and 13,2 m (Diindar, 2013). Location of the Bagdat Avenue is
shown at Figure 1.

Figure 1. Location of the Bagdat Avenue (Google Earth, 2021).

Single directional section of the Bagdat Avenue, which is located between Bostanci Marmaray Station and
Kiziltoprak, was divided into 16 sub-regions with homogeneous characteristics and the walkability of each
region was evaluated separately. Data was collected by conducting field work on the street on 06.03.2020.
Average speed data was obtained from non-peak hour on weekdays using Yandex Maps (Yandex, 2020). The
walkability scores of each homogeneous sub-region are given in Table 11.

Table 11. Walkability scores of each homogeneous sub-region

Sub-Regions  Walkability Score

SR1 57
SR2 46
SR3 50
SR4 66
SR5 70
SR6 76
SR7 76
SR8 82
SR9 71
SR10 64
SR11 81
SR12 82
SR13 83
SR14 76
SR15 76
SR16 52
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4 Conclusion

The average walkability score of Bagdat Avenue was obtained as 69. Accordingly, the average walkability of the
street can be evaluated as “Moderately Walkable”. When each sub-region was examined separately, the lowest
walkability values were obtained as “Basic Walkable” and “Moderately Walkable” in the two edge regions of
the street. The highest walkability on the street is in the middle sections, where shops and recreation areas are
usually located. The walkability in this section can be considered as “Very Walkable”.

Since Bagdat Avenue is a region where generally people with a high income level live, it is not surprising that its
walkability is also satisfactory. However, none of the sub-regions on the street obtained the "High Walkability"
value. The fact that the highest level of walkability scores is not achieved even in Bagdat Avenue, one of the
most elite areas of Istanbul, the city with the highest population in Turkey, shows that the importance of walking,
which is the most basic mode of transportation, cannot be percepted by central and local governments.

Although the study was carried out using the method developed by Hall (2010), it should be discussed that this
method may not adequately represent local conditions and local value judgments. For this reason, it would be
more beneficial to develop a walkability index in which the walkability of the whole region and sub-regions can
be evaluated, and to use this index in the assessment, taking into account local conditions. Future studies are
planned to focus on this issue.
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