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‘ Pedestrian Level of service (LOS) == *""

= Overwhelming priority to motorized transportation system

= Multimodal approaches

I-I—_:’ Congestion, air quality, infrastructure concurrency, quality of life

= Promotion of walkability concepts through education and infrastructure
improvements

ﬂ_—;> Need to measure the performance of pedestrian facilities (quality of
operaticys/, existing deficiencies, needs for improvement, priority setting)

Pedestrian LOS:

An overall measure of operating conditions on a pedestrian route, path or
facility considering factors that influence the comfort and safety of pedestrian
users
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J Overview of the presentation e

* Methods for assessing the pedestrian Level of Service
(LOS)

= Comparison and evaluation of the methods

= Case study in the city of Thessaloniki, Greece

= Conclusions
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e ‘ Methods for assessing the pedestrian /% T

—=
Level of Service (LOS) b3 4
Spatial level Primary factors
Method Country Area Rnat.i“'a}' Roadway Intersection Pedesman Sidewalk Design | Environmental | Traffic Delays
comder segmment CTOSEINg
Eanzas
Walkability USA v v v
Plan (2004)
Jaskiewicz F.
2000) USA v v
Gallin N. .
(2001) Australia v v v
Landi=B. et al
2001) USA v v v
MMozerD.
(1997) USA v v v v
‘[I:EEIE‘I; > Denmark v v v v
FDOT (2002) USA v v v
Dixon L.
(1996) USA v v v v
Landiz B. et al
2005 -2006) USA v v v v
HCM 2000
(TRE) USA v v v v v v
Steinman M.,
Hines K USA v v v
(2003)
ChuX., Baltes
M. (2001) USA v v v
Muraleetharan
T et al (2004) Japan v v v v v
TanD. et al .
(2007) China v v v
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} On Areas

» Kansas Walkability Plan

Measures for assessing the pedestrian LOS:

_

- Directness

- Continuity
- Street crossings = Qualitative parameters

- Visual interests & amenities

- Security

(|

* Pedestrian LOS (A-F) is estimated for each one of the above parameters separately,
as the method does not provide the calculation of an overall LOS
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@ ‘ Methods for assessing the pedestrian
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'On Roadway corridors

= Dixon L.

Point system (1-21) = LOS ratings A — F, considering:

Pedestrian facility provided, conflicts, amenities, motor vehicle LOS, maintenance, TDM programs or
multimodal links to transit

* Sum of roadway segment scores x Weights = Corridor =» Pedestrian LOS
score
= Landis B. et al

LOS model using as primary factors traffic volumes on the adjacent roadway and the
density of conflict points along the facility

Model's numerical result cross-referenced with a table to define the pedestrian LOS (A-F)

» Highway Capacity Manual 2000

Primary performance measure for pedestrian LOS: average pedestrian walking speed
(m/s), which is cross-referenced with a table to define the pedestrian LOS (A-F)
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'On Roadway segments (1/2)|

= Jaskiewicz F.

Evaluation of pedestrian LOS based on nine qualitative parameters:

Enclosure / definition, complexity of path network, building articulation, complexity of spaces, overhangs
/awnings/varied roof lines, buffer, shade trees, transparency and physical components / condition

A simple rating 1 (=very poor) to 5 (=excellent) is applied== Average score = Pedestrian LOS

= Gallin N.

Assessment of pedestrian LOS based on eleven parameters classified as:
- Design (path width, surface quality, obstructions, crossing opportunities, support facilities)

- Location (connectivity, path environment, potential for vehicle conflict)
- Users (pedestrian volume, mix of path users, personal security)

Sum of scores for each parameter (0-4) x relative weighting=>Total weighted score= Pedestrian LOS

» | andis B. et al

LOS model using as independent variables: existence of sidewalk, lateral separation elements,
motor vehicle traffic volume and motorized vehicle speed

\% Model's numerical result cross-referenced with a table to define the pedestrian LOS (A-F)
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'On Roadway segments (2/2)|

» Florida Department of Transportation (FDOT)

Same LOS model as the one developed by Landis B. et al. Only difference located in the
constant term and the variables coefficients

= Mozer D.
The suitability of roadway segments for pedestrians is based on:

Primary variables: walkarea width-volume, walkarea-outside lane buffer, outside lane traffic volume and
motor vehicle speed =) Stress level (1-5) | (Added as decimals)

Secondary variables: walkarea penetrations, heavy vehicles volumes and intersection waiting time

Average sum of stress levels = Pedestrian LOS (A-E)

= Jensen S.

Utility function considering: type of walking area and roadside development, motor vehicles / bicycles
/ mopeds per hour in both directions, average motor vehicle speed (km/h), passed pedestrian per hour
on nearest roadside, width of walking area and buffer, parked motor vehicles per 100m, total width of

walking area and nearest driving lane, tree dummies Utility function = Pedestrian LOS (A-F)

'.I'ET' Methods for assessing the pedestrian Level of Service: International experience and
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\ On Intersections |

» Steinman and Hines

Method to assess the design features that affect pedestrians on signalized intersections

\» Examining the whole intersection area and not only crosswalks

Key design features considered:

Crossing distance, signal phasing & timing, corner radius, right-turns-on-red, crosswalk
and traffic flow direction

Sum of points assigned for each of the above parameters =) Pedestrian LOS (A-F)

'.I'ET' Methods for assessing the pedestrian Level of Service: International experience and
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} On pedestrian crossings (1/2)‘

» Highway Capacity Manual 2000

Assessment of pedestrian LOS on pedestrian crossings at:

Signalized intersections < 1t approach: average pedestrian delay (s) Pedestrian
2"d approach: circulation area per pedestrian(m2/p) | LOS (A-F)

Unsignalized intersections: average pedestrian delay based on the vehicular flow rate (veh/s)
and the group critical gap == Pedestrian LOS (A-F)

= Landis B. et al

LOS model at signalized intersection considering: right-turn-on-red volumes for the street being
crossed, permissive left turns from the street parallel to the crosswalk, motor vehicle volume on the
street being crossed, midblock 85 percentile speed of the vehicles on the street being crossed, number
of lanes being crossed, pedestrians’ delays, presence or absence of right-turn channelization islands

\% Model’'s numerical result cross-referenced with a table to define the pedestrian LOS (A-F)
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\ On pedestrian crossings (2/2)i

= Chu X. and Baltes M.

LOS model for midblock crossings using as independent variables: age of pedestrians, traffic
volume, turning movements, traffic speed, crossing distance, restrictive and non-restrictive medians,
crosswalks, pedestrian signals, signal cycle and signal spacing

\% Model’'s numerical result cross-referenced with a table to define the pedestrian LOS (A-F)

» Muraleetharan T. et al

Factors for assessing the pedestrian LOS on a crosswalk: level of space at corners, crossing
facilities, turning vehicles, pedestrian delay

\% Total utility values (1-3)=> Overall pedestrian LOS (A-F)
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' On sidewalks and other pedestrian facilities

» Highway Capacity Manual 2000

Evaluation of pedestrian LOS on:
- Exclusive pedestrian paths

- Queuing areas

- Shared pedestrian — bicycle facilities =) Eir(?ﬁclfiz?scy that the average pedestrian is overtaken by

} Pedestrian unit flow rate (p/min/m)

= Muraleetharan T. et al

Factors for assessing the pedestrian LOS on sidewalks: lateral separation of the pedestrians, width
of the sidewalks, obstructions, pedestrian flow rate and number of bicycle passing and opposing events

= Total utility values (1-3) = Overall pedestrian LOS (A-F)

= Tan D. et al

LOS model for shared pedestrian — bicycle facilities considering: road transect form, pedestrian
flow characteristics, vehicle and bicycle flow characteristics, obstructions and frequency of the driveway
access

s Model's numerical result cross-referenced with a table to define the pedestrian LOS (A-F)
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e | Comparison and evaluation of pedestrian 1.
—
Level of Service (LOS) methods h 54
Method Volume Irai:ﬁl: Safety / Comfort LSHS.
conflicts perception
v v
Dixon L. (Vehicle volume) X {Pedestrian facility provided, X | . |
_ amenities, medians present) On Roadway corridors|
. v (Density of (Lateral separation elements -
Landis B. etal (Vehicle volume) | conflicts pomts between pedestrians and X
along the facility) vehicle vohome)
HCM 2000 X X X X
. . . Users’
Method Volume Traffic conflicts Safety / Comfort .
b perceptions
A - - v .
Jaskiewicz F. X X (Buffer, transparency) X
v
v (Potential for vehicle v
Gallin N. [Pe.desman Ynljm}E: conflict perkm, (Personal secunty) X
mix of path users) o
crossing opportunities)
' Landis B. et v v
O 1] Roadway Seg me ntS I ) (Vehicle volume and X (Sidewalk, buffer and v
. a speed) on-street parking)
v
(Vehicle volume and - v -
Mozer D. speed, pedestrian X (Buffer) X
volume)
v v
Jensen S. (Vehicle, pedestrian X (Buffer, type of roadside X
and bicycle vohumne) development, trees)
v
FDOT {(Vehicle volume and X (Sidewalk, buffer and X
zpeed) on-street parking)
'.I'ET' Methods for assessing the pedestrian Level of Service: International experience and
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e ‘ Comparison and evaluation of pedestrian
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A 54

Pedestrian Slgfmlm?d_ Vehicle | Pedestrian | Turning Crossing
Method . unsignalized | ) . areys
crossing |, . volome delay vehicle facilifies
intersections
HCM2000 | O Both v v
mtersection (signalized) |
Landis B. et ) i_:}n ) Unsignalized v v v Medians On pedeSt”an CrOSSIngS
al ntersection .
ChuX. : . . :
’ Mid-block X v X v Medians
Baltes M. > e
Muralee- . Dn . Both v v v l-Iediar_ls:
tharan et al intersection ramps
Method Volume Obstructions Lateralsepamtm:& of pedestrians and
vehicles
: v
2 X X
On sidewalks and other| |HCM2000 |, @ obme)
pedestrian facilities Muraleetharan v X v
T.etal (Pedestrian volume) (Trees, on-strest parking)
v v
TanD.etal (Pedestrian, vehicle X (Distance between the sidewalk and the
and bicvele volume) outside road lane)
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- Jaskiewicz F.
Roadway segment 4 Gallin N.

Selected methods -

) Highway Capacity Manual 2000
Sidewalk g y Lapaclty
- Muraleetharan T. et al

Tan D. et al

ﬁ' Methods for assessing the pedestrian Level of Service: International experience and
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oo ‘ Case study in the city of Thessaloniki

\ Calculating the pedestrian LOS (1/3) \

= Jaskiewicz F.

EECc T RIN

—

Measures Score Comments
— o — o p—
Enclosire’ definition 5 Building constructed side-by-side along the sidewalk = edges of the
street well defined
Complexity of path network: 3.5 The path network finnishes pedestrians with munerous route choices
Building articulation 2 Poorly articulated buildings
Complexity of spaces 3 Chite frequent vanation in T.h;::;::.auon and character of public
Orverhangs / awnings 4 Large mumber of overhangs and awnings improving the comfort
vaned roof lines level of pedestrians
Buffer 1 Poorly buffered street
Shade trees 3 Large number of shade trees
Transparency 4 Transparency is created through the use of windows, outdoor
P - displays and sidewalks cafes
Physical compenents 3.5 Acceptable structural integrity and functionality of the sidewalk
condition - -
Average score 3.14 Level Of Service: C

'}ET' Methods for assessing the pedestrian Level of Service: International experience and

adjustment to the Greek walking environment — The case of Thessaloniki
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} Calculating the pedestrian LOS (2/3)

1\
h 54

= Gallin N.
Category Factor Score | Weight Criteria
Path width 2 4 1.1-15m ) .
Surface quality 3 5 reasonahle quality, i_e. acceptable standard After mU|tlp|ylng each score
Design Obstructions 0 3 more than 21 obstructions per km with its relative Welghtlng
factors Crossing B 4 some provided and are reasonablv well . !
opportunities - located but more are needed the total Welghted score
Support facilities 0 ., non existent was used to determine the
Connectivity 3 4 good ]
Location | Path environment 1 2 poor environment, may be within 1m of kerb DEdGSU‘Ian LOS (A‘ E),
factors | Potential for vehicle . reasonable 1 to 10 orless conflict points per i i i
v s ; rle which in this case was
_ Pedestrian volume 0 3 more than 350 per day
fLier Mix of path users 4 4 pedestrians only
actors Personal security 1 4 poor
= Highway Capacity Manual 2000
Hour Pedestrian flow rate (ped/min/m) Criteria Pedestrian LOS
Peak 6.38 <16 A
Off-peak 18.24 16-23 B

EECc T RIN
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\ Calculating the pedestrian LOS (3/3) \

» Muraleetharan T. et al

Parameters Ttility value LE"-E!. 0f Criteria
i Service
Width of sidewalk and lateral - - Width1,5 - 3,0m and acceptablelateral
. ) 0.15 2 . .
separation of the pedestrian separation of the pedestrians
Obstructions -0,77 3 More than 3 obstructions per 100m
3 ; i -
Pedestrian flow rate 1,53 1 Leszs that 24 ped ITJJIl- mmpeak and
off-peak penod
Number of b]_l:*_,.-‘l:le passing and 1,72 1 Less than 60 events per hour
opposing events
2 63+constant Thiz method uszes three Levels Of
Total utility value ’ = | 1{A-B) service (1-3), in contradiction to the
. term 3,90 = 6,53 :
=% levels [(A-F) commonly uzed

= Tan D. et al

Ped LOS = -1.43 + (0.006 * Qg) — (0.003 * Qp) + (0.056 * Q,/ W,) + 11.24 * (P — 1.17 * P3)
= -1.43 + (0.006 * 0) — (0.003 * 47.83) + (0.056 * 63.25 / 1) + 11.24 * (0 — 1.17 * 03) = 1.97

QB = BICyC|e volume :|> For 5 min period Pedestrlan LOS d

Qp = Pedestrian volume

Q. = Vehicle volume of the outside lane of the adjacent road

P = Frequency of driveway access per m

W, = Distance between the sidewalk and the outside lane of the adjacent road

:I'ET Methods for assessing the pedestrian Level of Service: International experience and
mECLEM ! Al adjustment to the Greek walking environment — The case of Thessaloniki
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Results of the case study

Roadway segment

Sidewalks and other pedesirian facilities

Methods | Jaskiewicz F. | GallinN. | HCM2000 | U pop p epal
off
Level of peak
c k A ‘
Service (LOS) ¢ Pf: B - )

method

pedestrians

parameters, resulting in more reliable pedestrian LOS

EECc T RIN
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Methods for assessing the pedestrian Level of Service: International experience and

The pedestrian LOS for the examined sidewalk varies depending on the selected

Jaskiewicz F. and Gallin N. methods result in the lowest pedestrian LOS as they
consider mainly qualitative parameters, ignoring traffic variations.

i Seem stricter and depend on the evaluator’s judgement

HCM 2000 method is based only on pedestrian flow rate, factor that can be misleading
resulting in high pedestrian LOS for poorly maintained sidewalks not used by

Muraleetharan T. et al and Tan D. et al consider both qualitative and quantitative

adjustment to the Greek walking environment — The case of Thessaloniki
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®| Conclusions E'_,:
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» Large variety of factors (qualitative and quantitative) are considered within the
different methods for assessing the pedestrian LOS

= Although the use of these methods on other countries has a high validity

L> Many countries (e.g. Denmark) acknowledged the need to develop a method that
incorporates national walking characteristics

» The most commonly used methodA0r assessing the pedestrian LOS in Greece is the
method described on HCM 0

v Easily applied, does not require complex data

X Not accurately describing the actual walking conditions

» Need to develop a new model to assess the pedestrian LOS in Greece through:

- The study and selection of those parameters that describe best the Greek walking
environment (by reviewing all existing methods)

- The documentation of the Greek pedestrian perceptions regarding the factors that
they consider as the most significant when walking

. Methods for assessing the pedestrian Level of Service: International experience and

e = ERS] adjustment to the Greek walking environment — The case of Thessaloniki 21
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