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Combined Use of a Few Different Methods in Measuring the
Walkability Potential of Urban Pathways
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Table 1. Advantages of promoting walkability

Benefits of Paying Attention to the Neighborhoods Walkability

Influencing domain

The direct influence of neighborhoods walkability and active transportation on improving air

quality

Creating mixed-use, connecting the paths, the quality of pathways to encourage walking and

The overall health of
the population

physical activity directly on the body mass index (BMI) and health
One of the most important solutions for achieving a carbon-free city

Reducing the use of the vehicle

Environment

The direct and dynamic relationship of walkability with vitality and microclimate and desirable

nature
Increasing accessibility and reducing transportation costs

Increasing physical activity, promoting general health and reducing health costs
Reducing transportation side costs such as road fees, parking facilities, traffic jam

Livability and promoting land use

Economic

Economic progress with increasing economic efficiency, job creation and investment
The possibility of improving social economic justice by harmonious development of resources and

opportunities
Promoting focus on "Street Eye Street"

Promoting the vitality of the environment and the interactions of individuals

Reducing crime and promoting security

Socia

Increasing population density and employability and increasing the social and mixed uses

Promoting the quality of open spaces and public places

Promoting the social status of people and more enthusiasm to participate in public areas
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Table 2: Different methods of walkability measurement (Mouden e. al, 2006), (Hutbart, 2009), (Garcia& Soria-
Lara, 2015), (Shahabiyan & Kalantar, 1397)

Technique's function and models used

Technique's origin Technigue name

An algorithm based on the distance of the access to facilities
and land use scores from 0 to 100

Helping different models of walkability measurement such as
transportation system, connectivity measurement, street
linkage, and so on

The space syntax model is one of the models that uses this
software.

Presenting models with adaptive indices according to case
study conditions such as. SPACES, Pedestrian Discomfort
,composite walkability index, Walkability Index, PAWDEX
Accessible to all users of the space with the scores they give to
their streets

Walkonomics, RateMyStreet, Walkability App

Sesttle, USA
Front Seat Management Walk Score
Co.
Neighborhood Walkability
ESRI Co. Assessment using Geographic

Information Systems

Providing more
different models by
academia domains
Developer websites
such as Google map,
crowdsourcing

Walkability measurement by
determining measurement indices

Walkability measurements by
existing apps
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Table 3: Summary of criteriaand indexes introduced by the researchersin the field of walkability measurement

and the rel ationship between sel ected models of this research with these indexes

[Te) —~ —~
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S_® = 2 8 % & T m § o9 Researchers
& = 3 g 8 :al" 4 & ¢ ® 5 O g £
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Area of the green spaces
@M & ¥ v o and parks (greenery) "
[<5)
[} [} v} M o Intersection density =
] ™ ¥ Distance to retail stores |§
Public transportation
CE ¥ ™ accountability
Readability and number
M ) o} of important and
recognizable |ocations
4} 4} Oldness of Neighborhood 2
| ] %} 4] ] Number of the blocks = £
M o ™ ™ M M ™ M M M ™ Mixed uses and functions é §
| 4] M Street network pattern § §
7 = Human scale (building 25
width and height) I
¥ o = ¥ o o v Ease of crossing the e
intersections S
4] M o M Lighting of the streets e
> wn
M o [ | %] Pedestrian safety é
M o | M o Vitality "
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Continued sidewalks 2
M M o 4} 4} ) ] without cutting 5
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¥ & ¥ v v v Connecting streets and §
access and linkage (04
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Table 4: Matching the Elements of the Space Syntax Model and the Walkability Indicators (Hillier, 1996), (Jiangl
et al, 2000), (\ YA «;loslens ), (Saglamer & Dursun, 2003)

Equivalence of Elements with
Walkability Indicators

Definitions provided for the Elements

Space Syntax Elements

Linkage, connection, access

The number of nodes that have a direct connection
to anode

Linkage

It takes the form of a number of steps from one
node to all the other nodes,

Vitality, security

The more the steps, the deeper the node, the more
vibrant the space,

Depth

The lower the steps, the more shallow the node,
the more isolated and indefensible the space.

The degree of selection of each node for the nodes

Flexibility, readability

directly connected to it and the relative power of
the axis line in determining the nearest

Control

neighboring capacity

The average number of linesthat can be reached
from one line to the other lines in the whole

Space hierarchy, permeability,
continuity

system. Therefore, the linkage and space hierarchy
areimportant. The average depth is higher, that is,

Unity

the space is more isolated.
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Table 5: Matching elements of the SPACES model and walkability indicators) (Pitroka et a, 2002), (Pitrokaet a,

2003), (Pitroka et a, 2006

Equivalent SPACES Measurement Indicators SPACES Elements
Mixed use and activity, Types of land uses and activities at the margin of the path Tvpe of buildinas and
variety and Details of the building, the facade and the overall design of ' 7P i £ ad%
attractiveness building located at the margin of the path &
Comfort, quality The existence or absence of a pedestrian path and its type and
protection, safety quality Peth type
’ Pedestrian safety when crossing the width of the route
sfety Estlmatlo_n of the distance between the pedestrian path and Path location
the path side
Convenience. variet The type and quality of materials used in flooring
' y Variation in flooring, which represents the types of Path floor materials
and charm
movement
Convenience The being standard of the path slope for the pedestrian Slope of path
Qualitative protection Maintenance and quality protection of the path Path's smoothness and
and Comfort Ups and downs and potholes and cracks in the path conditions
Sof Number and position of obstacles in the path and type of  Obstacles and barriers
ety ;
blockage in the path
The status of the lines, signboards for bicycles
Sefety, diversity The diversity of lines for pedestrian, bikes, public Type of roads' lines

Safety, comfort
Safety
Access hierarchy

Safety, facilities and
quality protection

Safety, facilitiesand
quality protection

Permeability,
flexibility

Safety
Safety, security
Security

transportation in the path

The overall slope of the roadway

Ups and downs and the smoothness of road for the driver
Access type and number of lanes

The existence signs of parking limitations and the amount of
users attention to them

Allowed driving speed and available tools to control
The amount of traffic jams along the road and the
effectiveness of the control tool

The existence of alternative paths to select and shortcuts

Auxiliary linesfor crossing the road and auxiliary boards

Appropriate lighting for the road, its percentage and coverage

The visibility amount of buildings adjacent to the road
The orientation of openings and terraces facing the road

Slope of road
Road Smoothness
Number of road lanes

The existence or
absence of parking
limitations

Traffic Control Tool

The existence of other
paths
Conditions of crossing
the width of the road

Lighting
Eye of the street




[N qu.uol&a\ 30 Uhgy iz 6,.5).; solazwl

R SAS e 6 lowosly

COMBINED USE OF A FEW DIFFERENT METHODS
IN MEASURING THE WALKABILITY POTENTIAL OF || 147

URBAN PATHWAYS

Climate comfort and

- Thequality of the surrounding gardens

the exﬂ:g;:feof oreen  _ Number of trees, their type and their height Green space
Facilitiesand quality - Type of path maintenance, the existence of trash bin and .
: : Cleanliness
protection cleanliness
Climate comfort, - The beauty and charm of the landscape and its type and the L andscape type

diversity, charm surrounding nature
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Fig. 1 Thelevels of preference for pedestrians compared to drivers according to the type of land use (kim et al,
2010: 884)
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Table 6: Level of Service for the pedestrian according to the width of the sidewalk (kim et al, 2010: 885)

Sidewalk width

The sizes of different groups of
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Table 7. Matching elements of the pawdex model and walkability indices (Lamit et al, 2013)

Pavydex Model Modéd's Criteria Equivalent
Dimensions
- The speed of the driver and how the pedestrians cross
Sense of safety the street Safety, access, and linkage

- Facilitiesfor Footpath
Sence of security

Convenienceand - Physical comfort
comfort - Environmental effects
Facilities

Easy access and pass
- Visua variation and diversity
Visud preferences

L andscapes

Facilities for pedestriansto cross the street

Provided security for pedestrians during day
Provided security for pedestrians during night

Street Scde and The Features of the Wall and

Security

Convenience / Quality Facilities
& Security / Climatic Comfort
& Green Space

Pedestrian's performance by providing diverse activities  Variety and attractiveness/mixed

use and activity /

Vitality, human scale
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Fig. 2 Location of Ferdows Gardens neighborhood and Zaferanieh neighborhood in district one and their
passageways
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Max integration: 3.32  Max connectivity: 17
Min Integration:0.33 Average 2.16

Max connectivity: 16 A Max integration: 3.03

Average 2.27 Min Integration:0.31 W
Fig. 3 Map of linkage and unity for Ferdows Garden neighborhood and linkage and unity for the Zaferanieh
neigborhood
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Table 8: Scores of Fayyazi and Asef Streets with the space syntax method

Unity  Depth Control Linkage Element
Each street's overall score Element's weigth
5 2 3 4
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Table 9: Scores of Fayyazi and Asef Streetsin SPACES method

Scores of streets
Asef Fayyazi

Weight

Spaces elements
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Type of buildings and their facade
Path type
Path location
Path floor materials
Slope of path
Path smoothness and conditions
Obstacles and barriers in the path
Type of road lines
Slope of road
Road Smoothness
Number of road lanes

The existence or absence of parking limitations

Traffic Control Tool
The existence of other paths

Conditions of crossing the width of the road

Lighting
Eye of the street
Green space
Cleanliness
landscape type
Average score
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Table 10: General characteristics of different sections of Fayyazi and Asef streets

Sidewalk Driving Driving Overal Passageway's . .
width width lanes width function Street's section ¥
24 3 1 - Left Section 1- Taheri to =
17]
12 3 1 1 Origindl locadl o iy Akbari “Sé
2.6 3 1-1 Parking 13 Original local L_eft Section 2- Akbari to <
2 3 1 Rigth Sasan
25 3 1 15 Arterial second- Left Section 1 —Valiasr to
15 3 1-1 Parking degree bypass Rigth Kouhyar
25 3 1-1 Parking 15 Arterial second-  Left  Section 2 — Kouhyar to ;S;
1.2 3 1-1 Parking degreebypass  Rigth Agha Bozorgi 5
24 3 1 Left _ %
Arterial second- Section 3 - Agha L
29 3 1 14 degree bypass Rigth Bozorgi to Sharifi
' Manesh
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e (LOS) score of Asef and Fayyazi Street

Score of LOS of LOS of

Sidewalk

each section Evaluation score driver  Pedestriant Group width Street sections
5 (0.6*6)+(0.4*5)=5.6 (5B (6)A 1:2 24 Left Section 1- Taheri to
(0.6*4)+(0.4*5)=4.4 (5B (4)C 1:2 12 Rigth Akbari
45 (0.6*5)+(0.4*4)=46  (4)C (5B 2:2 2.6 Left  Section 2- Akbari to
' (0.6*4)+(04*5)=4.4 (5B (4)C 2:2 2 Rigth Sasan
475 (0.5*5)+(0.5*5)=5 (5B (5B 2:2 25 Left Section 1 —Valiasr to
' (0.5*4)+(05*5)=4.5 4c 4c 1:2 15 Rigth Kouhyar
4 (05*4)+(0.5*4)=4 %C @C 3.2 25 Left  Section 2 — Kouhyar to
(05*4)+(0.5*4)=4 4c 4cC 1:2 12 Rigth AghaBozorgi
.5*5)+(0. = : . t tion 3— Agha
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Table 12: Pedestriant's level of service(LOS) in the streets of Fayyazi and Asef

Asef Street Fayyazi Street
Section 2 Section 1 Section 3 Section 2 Section 1
(5B (5B (4)C (4C (5B
(5B LOS of pedestriant in the whole street 4)cC LOS of pedestriant in the whole street
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Table 13: Thereliability of the Pawdex questionnaire
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Table 14: Score of each street relative to the Pawdex's elements

Score of Asef Score of Fayyazi B Normalized Model's
street street Model's criteria amount dimensions
- The speed of the driver and how the
* _ pedestrians cross the street
(0.68 1516)_0'7 (0.68+1.22)0.83 - Facilitiesof crossing the pedestrians 0.68 S«;:f(g of
across the street y
- Facilitiesfor Footpath
- Provided security for pedestrians
% _ _ during day Sence of
(1*2.05)=2.05 (1*2.5=2.5 Provided security for pedestrians 1 security
during night
Physical comfort Convenience
3 —_ *
(0.26*5.6)=1.46 (0.26*4.33)1.13 Environmental effects 0.263 and comfort
% _ - Pedestrian's performance by
(0.32 2375)_0'8 (0.32*3.78)=1.21 providing diverse activities 0.323 Fecilities
- Easy access and pass
* _ - Visua variation and diversity .
(0.11 4:'381)_0'5 (0.11*6.45)=0.71 - Street Scale and The Features of the 0.113 At&?‘ﬁ ent
Wall and Landscapes
5.71 6.38 The total score of each street from the Pawdex model
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Table 15: Thetotal score of Fayyazi Street and Asef Street in four analyzes

sum PAWDEX The technique of pedestrian's physical quality assessment  Space Street
method convenience based on levels of services method spaces syntax
24.36 6.38 45 2.90 1058 Fayyazi
24 5.71 4.75 2.77 10.77 Asef
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Table 16: Policies for promoting walkability based on research indicators in Fayyazi and Asef streets as the main
passageways in the neighborhoods of Ferdows Garden and Zaferanieh

Policies

Street

Element

Promoting the current status of main signs of the streets, such as Fereshteh
Shopping Center and the mosque and making their role bolder and defining
the path's enterance

Providing the possibility of partial interference of space usersin the design
Improving the physical clarity of the street and creating connected visions
Locating main uses as signs in the intersections and the main nodes of the
paths

Considering the restriction of open spaces

Considering the high rising criteria

High rising prohibition criteriain the deadends

Paying attention to the shape of the mass and space and removing the rigid
walls between the path

Considering the scale of buildings in line with the structural scale of the
neighborhood

Creating pause spaces in the proximity of landuses to transfer interna
activities out

Installing the platform in different parts and creating open space between the
bypasses with the setback of buildings to create a pause point

Increasing the sense of comfort in open spaces between landuses, and space
openings aong the axis

Creating shadow by placing trees and providing comfort for pedestrian
Locating extra/over neighborhood's landusesin Valiasr Street

Providing stimulants for the attendance of more people in the space by
holding cultural exhibitions and celebrations

Variation and deployment of land uses needed for residents

Use of vernacular architecture in building

Creating the right view from any street connected to Fayyazi Street and
paying attention to the visual corridor

Establishing communication and coordination between the components of the
building adjacent to each other

Avoid creating rigid walls adjacent to the street

Emphasizing economic growth by proper locating of landuses that attractc

Fayyazi

Asef

Fayyazi

Asef

Fayyazi

Asef

Fayyazi

Asef

Fayyazi

Asef

Fayyazi

Readability

The human scale
and theratio of
the width and
height of the
building

Comfort, furniture
and flexibility

Mixed use and
activity

Visual landscape
and Charm

Vitality
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population and commercial uses at the edge of the path

Creating public spaces with the title of behavioral settings for different user
groups

Creating diverse and mixed used activities according to residents' needs
Prioritizing the pedestrian paths at-grade intersections of Takhti, Shabdiz,
Agha Bozorgi with the concepts of slowness and continuity with paving
Prioritizing the pedestrian paths at-grade intersections of Akbari, Sasan with
the concepts of slowness and continuity with paving

Traffic calming at the intersection of Valiasr and Vafa Manesh Street

Leveling the intersections of this route, especialy at the intersection of three
streets of Shabdiz, Bosnia and Herzegovina and Bidar

Paying attention to the status of the street as second-degree bypass and
defining functional and linkage nodes at the beginning and end of the path
Leveling the intersections of this route, especiadly at the intersection of three
streets of Taheri, Fallahi and Simin

Paying attention to the location of the street as the main local and the
definition of functional and linkage nodes at the beginning and end and
middle

Creating the needed platform for the disabled to use the street

Standard pavement for the sidewalk and leveling the roughnesses of the path
Regular pavement to separate the paths of pedestriand and drivers

Reducing sound pollution by using trees as an obstacle to the Streets

Locating sanitary waste disposal

Differentiating the natural characteristics of the street by connecting the
natural environment and the street with the priority of the existing landscapes
and ecosystems

Using better street lighting at night

A 24-houe activity on the place

Make the space more monitored by creating mixed uses and desinging the
opening facades of the builings facing the street

Leveling the intersections of this street

Avoiding interference with the paths of pedestrians and drivers by equipping
the sidewalks and separating them

Providing safety and necesseary pedestrian facilities when crossing the road
Decreasing the traffic and applying speed limit of 30 km/h as the plan speed
Providing necesseary facilities for pedestrians crossing the path

Asef
Fayyazi Maintaining
continuity and
Asef linkage
Fayyazi
Access and
linkage
Asef
; Passageway
Fayyaz coverage and
Asef quality protection
Fayyazl Environmental
pollution, and
Asef green space
Fayyazi
Safety
Asef
Fayyazi
Secuirty
Asef
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