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Evaluation of Safety for Pedestrians at 
Macro- and Microlevels in Urban Areas 

SHEILA SARKAR 

In the modal hierarchy, pedestrians "encased in soft exposing shell" are 
the most vulnerable when exposed to conflicts and barriers. In dense 
urban areas, where walking is an important mode to complete short 
trips, there is a continual need for evaluation of the existing roads and 
walkways, so that appropriate actions can be taken to eliminate or 
redress conditions that compromise pedestrians' safety. This paper pro
poses a method that would cnnble profe ionals to examine different 
face ts of SHfc1y. The prop sec! method •vnluatcs the existing design and 
conditions at two levels: first, at macrolevel (Service Levels A-F), and 
second, at microlevel [Quality of Service (QOS) Levels A-F]. Also dis
cussed in this work are the methodologic processes for using the service 
and QOS levels, and the strengths and weaknesses of the method. 

In his book Relations in Public, Erving Goffman explained the dif
ferences between a vehicular and a pedestrian unit. His definitions 
captured the dissimilarity in essence. Goffman noted (1): 

A vehicular unit is a shell of some kind controlled (usually from 
within) by a human pilot or navigator. 
... a road and its traffic will support shells of somewhat different 

kinds--cars, bicycles, horse-drawn carts, and of course pedestrians. 
Viewed in this perspective, the individual himself, moving across 
roads and down streets-the individual as pedestrian--can be consid
ered as encased in a soft exposing shell, namely his clothes and skin. 

Goffman further commented: 

... the role of unintentional physical contact differs in the two sys
tems, collision apparently being a matter of more concern on the road 
than on the sidewalk. Pedestrians can twist, duck, bend, and turn 
sharply, and therefore, unlike motorists, can safely count on being able 
to extricate themselves in the last few milliseconds before impending 
impact. Should pedestrians actually collide, damage is not likely to be 
significant, whereas between motorists collision is unlikely to be 
insignificant. 

Given the above differences in pedestrians and vehicles, it is 
important to employ different design standards for each of them so 
that their paths only cross at defined locations. And, when their 
paths do cross, the safety of the pedestrians should not be compro
mised. 

EVALUATION METHOD 

A proposed method has been developed using design and planning 
principles that make the urban sidewalks and intersections safe for 
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the vulnerable groups: the elderly, children, and physically 
impaired. 

The method has two discrete evaluations: first, the Service Lev
els A-F (SL A-F) that evaluate the macrolevel design and conditions 
on the walkways and intersections; second, the Quality of Service 
Levels A-F (QOS Levels A-F) that evaluate the microlevel design 
and conditions on the walkways and intersections (Figure I) . 

The proposed method was developed after extensive research and 
study of the existing literature on safety in engineering, planning, 
urban design, and environmental psychology. In addition to litera
ture review, existing evaluation methods on safety developed by 
Braun and Roddin (2), Smith et al. (3), and Khisty (4) have been 
studied. 

ESTIMATION OF SERVICE LEVELS A-F WITH 
RESPECT TO SEPARATION OF MODES 

A review of the literature indicated that the emphasis in all pertinent 
research on safety in urban streets has been on the level and effec
tiveness of the separation between modes. Several authors have 
contributed to this subject, to cite a few (chronologically): 
Buchanan (5), Gruen (6), Rudofsky (7), Pushkarev and Zupan (8), 
Fruin (9), Prokopy (JO), Breines and Dean (1 /), Brambilla and 
Longo (12), Braun and Roddin (2), Untermann (/ 3), Smith et al. (3), 

Whyte (14), Zegeer and Zegeer (15), Tolley (16), Bach and Press
man (17), and Zegeer (18). 

Others, such as the following, have discussed at length soft sep
aration and traffic calming: Appleyard (19), Hamburger et al. (20), 
Eubank-Ahrens (21), Hass-Klau et al. (22), Yahl and Giskes (23; 
interview with Yahl on October 16, 1993, in city of Culemborg, The 
Netherlands), and Bach and Pressman (17). 

The proposed service levels were shaped by the author's under
standing of the aforementioned research. These levels, based on the 
type of separation between different modes, will enable designers 
and planners to perform a qualitative evaluation of pedestrians' 
exposure to hazards. 

The fundamental principle in forming this classification system 
is to offer directness and clarity in defining the proposed service lev
els, so that they can be used easily by a wide variety of groups, from 
professionals to community and neighborhood organizations. 

The service levels proposed in this work have five levels of sep
aration, from A-F, as defined in Table 1. "F" was used instead of 
"E'' to emphasize the failing conditions of the road in affording 
safety. 

Table I summarizes the essential conditions that are proposed to 
be included in each of the six service levels. The summary for each 
of the proposed service levels explains in essence the type of sepa
ration and the safety conditions that pedestrians would encounter. 
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TOTAL EVALUATION 

SERVICE LEVELS A-F 

Based on the Quality 
of Separation of 
Modes 

Based on: 
I. Protection from conflicts, and 

rcmo.,al of impediments on !lie 
walk1 ays. 

2. Prolectiou from conllicts, and 
removal of irupedimeuls on lhe 
intersections. 

3. Visual and psychological design~ 
for modification of driving aud riding 
behavior. 

4. FJiruination of pedestrian falls 
aud injuries. 

5. Perception of social safety (security). 

FIGURE 1 A summary of evaluation method. 

METHODOLOGIC PROCESS FOR USING 
SERVICE LEVELS 

The process for assigning a service level grade to a walkway 
requires eight steps, as illustrated in Figure 2. The process starts 
with a detailed survey of the site, examining the microlevel design, 
geometric, and operational aspects of the sidewalks and the inter
sections. To obtain an accurate idea of the weak links on ~ny street, 
a block-by-block survey is conducted. 

The second step results in the systematic itemization of all of the 
information on the site collected during the survey. 

The following step involves an item-by-item comparison of the 
characteristics of the site, with those items included in the service 
levels. 

The fourth step has two major processes (i.e., identification and 
elimination). Identification involves scanning the service levels to 
isolate those that are unsuitable for explaining the site characteris
tics of the surveyed walkway. Elimination is a decision step that 
excludes the irrelevant service levels while retaining those whose 
characteristics are more relevant to the surveyed site. 

The fifth step requires a comparison of the characteristics of the 
surveyed site with the conditions proposed fu1 Lile 1el11ai11ing ser
vice levels. 

The next step (sixth) leads to the selection of the service level that 
meets most of the characteristics observed at the site. 

Steps l through 6 are repeated for each block on the street. 
In the seventh step, the grades assigned to each block on a street 

are shown together in a tabular form to establish the degree of vari
ation in the safety conditions. The final format would look similar 
to the one shown for the hypothetical Chester Avenue in Figure 3. 

The final step (eighth) requires the assignment of a grade for the 
entire walkway based on the principle of systems evaluation that 

states that "minimum capacity of a line defines the capacity of a 
line." On the basis of this principle, the entire street is assigned an 
overall grade based on the lowest grade received on any section or 
block. 

EVALUATION USING QUALITY OF SERVICE 
I ,RVF.LS A-D 

Service Levels A-F evaluate the macrolevel designs (quality of 
channelization) only, and they do not assess the microlevel designs 
or conditions on the walkway that could affect a pedestrian's safety. 
For example, a sidewalk may be well separated from other modes, 
but could have large pot holes that could cause injuries, or have poor 
visibility at intersections, compromising the safety of crossing 
pedestrians. These problems are not evaluated at a macrolevel, and 
yet if these quality conditions are ignored, pedestrians' safety is 
undermined significantly. 

The QOS levels also have been developed using grades A 
through F (excluding "E''), with five levels of variations. 

The microlevel components that contribute to the quality of 
safely are discrete entities, and they cannot be combined together to 
form one set of QOS levels. Therefore, to assist analysts in con
ducting accurate microlevel examinations, five disparate QOS lev
els have been developed using the following criteria: 

1. Elimination of conflicts and impediments on the walkways; 
2. Elimination of conflicts and impediments at intersections; 
3. Visual and psychological designs for modification of driving 

and riding behavior to ensure pedestrians' safety; 
4. Elimination of pedestrian falls and injuries through mainte

nance and design; and 



TABLE 1 Service Levels A-F for Safety: Separation of Modes 

Service I Pedestrians 

Level 

Bicycles Transit Auto 

A 

B 

c 

D 

F 

• Exclusive pedestrian facility. I • Bicycles are allowed but only if they have been I • Only Light rail is allowed . • Autos are banned. 
assigned separate of r/w. They use the road with 

• Vehicular intersections and crossings eliminated I transiJ. 
• Light rail has defined path. • Autos are not allowed. 

• Bicyclists have separate channelizations at 
intersections. 

I• Pedestrians have been assigned separate r/w 

1 · 
Bicycles are assigned with well 

adequately separated from bicyclists and defined separate r/w, separated by curbs or 
vehicles, by bollards, curbs etc. bollards from pedestrians and vehicles. 

. Pedestrians are provided with exclusive 
· time separation at intersections. 

. They have well defined channelization at 
intersections. 

• Pedestrians have been assigned separate r/w 
inadequately separated from bicyclists. 

• Pedestrians face connicts with right 
turning vehicles, and bicyclists, at the signal 

, . Bicycles are controlled by their own traffic 
signals. 

1 • 
They have separate channelizations a 
intersections. 

• Bicycles are assigned with inadequately defined 
separate r/w. 

The bikepaths are placed on sidewalks disting
uishable only by texture. 

• Bicycles share signal timing with pedestrians. 

1 • 

• 
I 
. 

I 

• 

Transit is assigned with separate 
r/w. 

Transit vehicles are controlled by 
their own traffic signals. 

They have separate channel-
izations at intersections. 

Transit has separate r/w . 

Transit vehicles share the same 
traffic signals as autos. 

1 • 

, . 

1 • 

• The channelization for pedestrians and bicyclists 
is unclear at intersections. The channelization for bicyclists and pedestrians 

is unclear at intersections. 

• They have separate channelizations a• • 
intersections. 

Pedestrians have been provided with separate 1 • 

r/w but they are forced to share it with 
bicyclists. 

• Pedestrians face confticts with right and 
left turning vehicles, and bicyclists, at 
the signal. 1 • 

• There is no separate channelization for 
pedestrians and bicyclists at intersections. 

I• Pedestrians do not have separate r/w. 

• Traffic signals have not assigned time for 
pedestrians. 

. Pedestrians have no channelization at 
intersections. 

I· 

1 · 

1 · 

Bicyclists have not been provided with separate 1 • 

r/w. They use the sidewalks. 

Bicyclists' behavior is indeterminate at 
intersections. 

There is no separation between bicyclists and 
pedestrians at intersections. 

Bicycles do not have separate r/w. 

Bicyclists' behavior is indeterminate at 
intersections. 

Bicyclists use the road with other vehicles at 
intersections. 

• 

• 

• 

• 

• 

Transit is not assigned separate 
r/w. The share it with vehicles. 

• 

Transit vehicles share the same 1 • 

traffic signals as autos. 

They have separate chamtelizations 1 • 

at intersections. 

Transit is Rot assigned separate • 
r/w. The share it with vehicles. 

Transit vehicles share the same . 
traffic signals as autos. 

They have separate channelizations • 
at intersections. 

Autos have their separate 
r/w. 

Autos have their own traffic 
signals. 

They have separate channel-
izations at intersections. 

Autos have separate r/w. 

Auto have their own traffic 
signals. 

They have separate channel
izations at inter-sections. 

Autos have more than 
adequate r/w. 

Autos have their own traffic 
signals. 

They have separate channel
izations at intersections. 

Autos have been assigned 
exclusive r/w. 

Autos have their OMI traffic 
signals. 

They have separate channel-
izations at intersections. 
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Step I 
Sile Survey (duration 1-2 hrs) 
Take one block al a time (one site visit is I cnouch for the iofomiation rco uircd) . 

+ I Step II 
Itemize the information compiled on the I 
site. 

l • 
Step Tll 

Compare the observed conditions with 
the Service Level Tables . • I 

Step IV ldcnti y and discoun1 the ervice Levels I 
I 

which have completely di f~ ren t condili n I 
bv us ini! the summarv. I 

I • I 

I 
Step V I 

Compare with the remaining Service l 
Levels. I 

~ J Step VI 
Select the Service Level that meets most of 
the conditions. 

~ 
Step VII 

Compile the Service Level grades for each block 
on the street, and graphically illustrate them . 

• Step VIII Assign an overall grade for the entire street 
based on the lowest possible grade received on 
any block. 

FIGURE 2 Melhodologic process for assigning service level grades. 

5. Planning and design principles that enhance the perception of 
social safety (security). 

variations in the level of obstruction are explained by the QOS Lev
els A-F, and shown in Table 2. 

The summary of each of the above five components is as follows . 

Elimination of Conflicts and Impediments on Walkways 

The level of safety for pedestrians can be compromised by obstruc
tions or barriers along the path. 

Researchers such as Fruin (9), Braun and Roddin (2), Untermann 
(13), Smith et al. (3) , Whyte (14), and Tolley (16) have discussed at 
length the possible barriers or obstructions that pedestrians experi
ence on walkways. 

Such impediments may be a result of inadequate ancillary walk
way to place street furniture, poor enforcement of regulations to 
keep the effective walkway free of obstructions because of exces
sive commercial use, or illegal use of the walkways for parking. The 

Elimination of Conflicts and Impediments at 
Intersections 

Safety problems at intersections have bee111esea1cheJ extensively 
by traffic engineers, planners, and environmental psychologists, 
such as Sandels (24), Mortimer (25), Knoblauch (26,27), Hauer 
(28), Zegeer et al. (29), Cynecki et al. (30), Robertson (31), and 
Oliver (32). Some of the pedestrian safety issues that have been 
mentioned consistently by the researchers are as follows : 

I. Problems with turning movements concunent to pedestrians ' 
crossing; 

2. Problems with four-way stop signs; 
3. Visibility problems at intersections; and 
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·~ 
Chester e n ester L b ester en ester 

Ave.(4lst Ave.(42od Ave.(43rd 1Ave.(44th Se 
. &42od ) &43rd\ &44th) &45th) 

A 

B 

c 

D _,,/ ./ 
F _,/ ./ 

FIGURE 3 Graphic representation of evaluation on block-by-block basis on 
hypothetical Chester A venue. 

4. Effectiveness of traditional speed-reduction measures at inter
sections, such as rumble strips and pedestrian flashing beacons. 

The definition QOS Levels A-F, shown in detail in Table 3, 
evince a degree of sensitivity to the various nuances and variations 
of design and regulations on walkways and at intersections. 

Visual and Psychological Elements for Modification of 
Drivers' and Cyclists' Behavior 

The importance of visual and psychological designs have been used 
extensively by urban designers and planners to modify driving and 
riding behavior. Some of the key proponents of such designs in the 
U.S. include Brambilla and Longo (12), Appleyard (19), Unter
mann (13), Hom burger et al. (20), Whyte (14), and Rubenstein (33). 

In Europe, visual and psychological designs have been used 
widely for traffic calming. A wide array of literature has been added 
on the subject, mostly in German, Dutch, and French. Some of the 
contributions in English have been from Appleyard (19), Ham
burger et al. (20), Eubank-Ahrens (21), Hass-Klau et al. (22), Tol
ley (16) , Yahl and Giskes (23; interview with Yahl on October 16, 
1993, in city of Culemborg, The Netherlands), and Bach and Press
man (17). 

The QOS Levels A-F have been designed using the concepts and 
principles proposed by these authors (Table 4). 

Elimination of Pedestrian Falls and Injuries on 
Walkways Through Maintenance and Design 

This area has been most neglected. Very little research (16) or sta
tistics have been compiled on the falls and injuries that pedestrians 
have suffered because of the conditions on the walkways, particu
larly the visually impaired and other physically challenged users. 

The key aspects that are relevant to assess the probability of falls 
and injuries on walkways that have been used to develop the QOS 
levels are as follows: 

1. The condition of the walkway surface; 
2. Accommodation of needs of different user groups, such as 

people with assisting device, etc.; 
3. The presence of tactile or sensory cues; and 
4. Actions taken to prevent injuries that could be caused by 

inclement weather, such as excessive snow accumulation or icy 
patches on the walkways. 

Table 5 explains the different QOS levels. 

Planning and Design Principles That E nhance 
Perception of Safety (Security) 

Perception of security plays an important role in the decision to 
walk. Researchers such as Jacobs (34), Fruin (9), Newman (35), 
Alexander et al. (36), Braun and Roddin (2), Gehl (37), Oc and 
Trench (38), and Rubenstein (33) have suggested different design 
and planning strategies that would improve security on walkways. 
Some of the frequently mentioned principles are as follows: 

1. High levels of activity on the walkways throughout the day 
and night; 

2. Orientation of buildings toward the streets; 
3. Regular police patrol and presence of security devices; and 
4. Low-level lighting. 

All of these principles have been incorporated in the development 
of the QOS levels for security (Table 6). 

METHODOLOGIC PROCESS FOR QOS LEVELS 

The process for assigning a QOS level grade to a walkway has nine 
methodologic steps, as illustrated in Figure 4. The process is very 
similar to the one for service levels. 

Steps l through 6 are repeated for each block on the street, and 
are illustrated graphically in the seventh step. Figure 5 offers an 
illustration for hypothetical Chester Avenue. 



TABLE 2 QOS Levels A-F for Level of Conflicts and Impediments on Walkways 

QOS Illegal Parking of Tactile Guidance to the Condition of the Effective W11lkwidth Condition of the Pedestrian -Bicycle 

Levels Vehicles Visuallv Imnaired Ancillarv W alkwidth Conflicts 

A • None • Specially designed . Free from obstructions. . More than adequately • There are no conflicts. 
sensory cues. wide for street Bicycles are adequately 

• Vehicles are banned furnishinJ?S. senarated 

B • None • Specially designed . Free from obstructions. . Adequately wide for street . There are no conflicts. 
sensory cues. furnishings. 

• Illegal parking is • Strict enforcement to keep !he effective • Bicycles are adequately 
prevented by bollards, walk free of commercial and other uses. separated 
landscaping, and curbs 
over 15 cm or 6". 

c . None • Visually impaired guided • Effective walk is marginally reduced at • Adequate, but due to • There are -some conflicts 
by texture differences. certain sections by street furnishings or improper placement of with bicycles because 

• Illegal parking is vendors . street furniture, they bike paths are designed on 
prevented by curbs over encroach on to the sidewalks with inadequate 
15 cm or 6". . The reduction does not affect flow or effective walkway. separation 

movements. 

. Average enforcement to keep the effective 
walk free of obstructions. 

D • Observed • No tactile cues for the • Effective walk is considerably reduced by • Ancillary walk is . There are ;requent 
visually impaired. street furnishings or vendors. insufficient relative to the conflicts with bicyclists, 

• Illegal parking is obseived levels of uses because they use the 
observed at certain • The reduction affects pedestrian flow and and activities. walkway without any 
sections because of low movements. channelization. 
curbs. 

• Poor enforcement to keep the effective 
walk free of obstructions. 

F • Frequent • No tactile cues for the • Effective walk is serving other uses, and . Ancillary walk is absent • There are no conflicts 
visually impaired. not pedestrians (parking). wtth bicyclists, because . Illegal parking is or, they use 1:11.e roads under 

observed because of low • Extremely hazardous for • The effective walk is missing at sections. mixed traffic conditions . 
curbs, poor design. them. 

• The pedestrians are forced to use the road 
due to paucity of space. 

• There is no enforcement to keep the 
effective walk free of obstructions. 



TABLE 3 QOS Levels A-F for Level of Conflicts and Impediments at Intersections 

QOS Conflicts with Vehicles Conflicts with Tactile Guidance to the Intersection Design Speed Reduction Measures 

Levels Bicvclists Visuallv Impaired 

A • None None Specially designed Well designed curbs with tactile Speed reduction measures are • • • • 
sensory cues. guidance. not required because traffic is 

• Vehicles are banned • Bicyclists use the roads banned . 
with transit vehicles. • Pedestrian refuges are not needed . 

• There is no visibility problem as 
vehicles are banned 

B • None • None • Specially designed • Well designed curbs with tactile • Speed is reduced using traffic 
sensory cues. guidance. calming measures. 

• Pedestrians have exclu- • Bicycles have separate 
sive time separation. channelization, and time • Pedestrian actuated • Pedestrian refuges are well designed 

separation. audible signals. (with bollards and landscaping) and 
placed where needed. 

• High visibility of traffic through 
extended curbs. 

c . Possible . Possible . Visually impaired guided • Curb ramps are adequate and usable, but • Speed is reduced using conven-
by texture differences. do not offer any tactile cues. tional methods -- stop signs, 

• Pedestrians face conflicts • Bicycles use the cross- flashing lights, rumble strips. 
from right turning walks with pedestrians. • Pedestrian refuges are placed where 
vehicles. needed 

• Adequate visibility due to restrictions 
imposed on parking. 

D . Possible • Possible • No tactile cues for the • Ramps are improperly aligned. • There are no speed reduction 
visually impaired. measures. .. Pedestrians face conflicts • Bicycles use the cross- • Pedestrian refuges are missing where 

\Vith right and left turning walks with pedestrians. needed 
vehicles at signals. 

• Poor visibility, vehicles park very close 
to the crosswalk. 

F • Very high • Very high . No tactile cues for the • Curb ramps are missing. . There are no speed reduction 
visually impaired. measures. 

• There are no traffic • There are no traffic . Pedestrian refuges are missing. 
control devices, pedest- control devices. • Extremely hazardous 
rians are left to fend for situation for them. • Extremely dangerous conditions, 
themselves. vehicles oark on the crosswalk. 



TABLE 4 QOS Levels A-F for Visual and Psychological Designs to Modify Drivers' and Cyclists' Behavior 

QOS Speed Reduction Measures Compliance with traffic signs Street Layout and Design Regulatory Signs 

Level and signals (For every 50 vehicles 

observed) 

A . Not required, because vehicles are . Over 100 percent • Low level lights (4-5 m or 12-15 ft) • Regulatory signs are clear and 
banned prominently placed. 

• Pedestrian oriented design (wide walkways, 
landscaping) 

B . Very effective. • 80-85 percent . Low level lights (4-5 m or 12-15 ft) • Regulatory signs are clear and 
prominently placed. 

• Traffic calming designs -- such as- • Completely pedestrian oriented design (wide 
neck downs, raised crossings, pinch walkways, landscaping, and traffic calming 
points etc. are placed. designs) 

c . Partially effective. • 70-80 percent • Moderate level street lights (5-7 m or • Messages on the regulatory signs are 
15-20 ft) . unclear, although prominently placed. 

• Traditional methods of speed reduction 
are used -- such as-- stop signs, • Partially pedestrian-<Jriented design 
rumble strips, flashing beacons etc. (sufficiently wide walkways relative to the 

street cross-section; one way streets with 
one or two lanes, less than 3m or 10 ft etc.) 

D . There are no speed reduction measures. • 50-70 percent . High level street lights over 7 m or 20 ft • Regulatory signs are improperly placed . 

• Vehicle oriented design (Wide roads and 
narrow sidewalks). 

F . Streets have been over-designed with . Less than 50 percent • High level street lights over 7m or 20 ft. • Regulatory signs are missing . 
wide lanes encouraging speeding. 

• Vehicle oriented design (Multi lane two 
wav roads). 
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TABLE 5 QOS Levels A-F for Possibility of Pedestrian Falls and Injuries 

QOS Condition of the Walking Surfaces Conditions faced by Pedestrians Other Hazardous Conditions 

Level with Assistlna Devices 

A . Walking surfaces are in excellent Safe and injury free. Walkways are enclosed or canopied, and do not . . 
condition. They are well maintained and have: 
in perfect condition. (a) drainage problems; 

• There are no chances of tripping . 
(b) icy patches or snow accumulation; 
(c) litter. 

B • Walking surfaces are in good condition. . Safe and injury free. . Walkways do not have: 
Cracks and otheis problems have been (a) drainage problems after rain; 
repaired. (b) icy patches or snow accumulation; 

(c) litter. 
• There are no chances of tripping . 

c . Walking surfaces are in average condition. • Tripping is possible at certain • Walkways have: 
Uneven surfaces are found in some sections. (a) minor drainage problems after rain; 
sections. (b) icy patches at certain sections during winters. 

D 
. Walkways have an~ one Qfthese conditions 1111 the time: 

• Walkways are in poor conditions. Broken • Pedestrians can trip over or (a) drainage problems; 
uneven surfaces are found all along the seriously hurt themselves, if they (b) slippery icy surfaces at sections; 
walkway. are not careful. (c) litter -- trash bags or cans blocking walk. 

F . Walkway is unusable at stretches. Broken . Major injuries can be sustained, • Walkways have any one of these conditions throughout 
uneven surfaces with moderate to large particularly by the visually the stretch, forcing pedestrians to use the road: 
pot holes. impaired. (a) flooding after rain; 

(b)slippery sUifaces and icy patches during winter; 
(c) uncleared snow during winter; 
(d) vehicles blocking walks; 
(e) litter -- broken bonles, glass fragments, sharp objects. 
(f) litter -- fairly large objects or trash bags blocking walk, 

furniture, appliances. 

(>.) 



TABLE 6 QOS Levels A-F for Perception of Security 

QOS Acti~lty Levels Lighting Perception of the Environment Surveillance 

Levels 

A • Very high activity levels . Well lit by low level lights (4- • The environment fosters a secure image: (Any three of the • Police surveillance is constant. 
during the day. Sm or 12-lS ft). conditions.) 

(a) various useili are observed -- vendors, pedestrians, etc.; • There are also security devices on . Very high activity levels till (b) stores line the walkways; each section of the walk. 
late in the evening. (c) buildings along the walkways generate high levels of activity and 

twnover throughout the day till late in the evening; 
(d) buildings are oriented toward the street! walk. 

B . High activity levels through- . Well lit by low level lights (4- • The environment fosters a secure image: (Any three of the • Police patrols are frequent by foot 
out the day. Sm or 12-lS ft). conditions.) or OD bicycl ~-

(a) various users are observed --vendors, pedestrians, etc.; . High activity levels till late (b) stores line the walkways; • There are also security devices on 
in the evening. (c) buildings along the walkways generate high levels of activity and each section of the walk. 

turnover throughout the day till late in the evening; 
(d) buildings are oriented toward the street! walk. 

c . Moderate to high activity . Moderately lit by lightl! ranging . The environment portrays a ~image only during the day: • Police patrols regularly in vehicles. 
levels during the day. from 5-7 m (15-20 ft) in height (Any two of the conditions.) 

(a) many users are observed on the walkways during the day; • There are no security devices along . Sporadic and low during the (b) stores close by late afternoon. the sidewalks. 
evenings. (c) buildings along the walkways generate moderate levels of activity 

and turnover throughout the day till late in the afternoon. 
( d) buildings are oriented towards the street. 

D . Low to moderate activity . Inadequately lit by high level . The environment portrays .a negative image throughout the day • Police patrols are infrequent and 
levels during the day. street lights. and evening: (Any two or more of the conditions.) rare. 

(a) few users are observed on the walkways; . Very low acthity levels (b) stores are absent; • There are no security devices along 
during the evenings. (c) stores are heavily secured \\ith minimum interaction with their the sidewalks. 

customers; 
(d) buildings along the walks generate low levels of activity. 
(e) buildings have no interface with the walkways. 

F Unfavorable activities observed Street lights are missing, or broken. . The environment reflects an unsafe image all the time: (Any • Police patrols are infrequent and 
(drug dealing etc.) especially three of the conditions.) rare. 
during the evenings. (a) few users are observed OD the walkways; 

(b) stores are absent; • There are no security devices along 
(c) stores are heavily secured with minimum interaction with their the sidewalks. 

customers; 
(d) buildings have very little interface with the walkways; 
{e) buildings are boarded up; 
(f) graffiti, and vandalism are rampant. 



Sarkar 115 

Step I Site urvey (duration 1-2 hrs) 
Take one block at a time (several visits are -. 
reaui red lhroul!hOul the vear) ' 

' + ' 
' 

Step II ' 
l!emize the information compiled on the ' I 
Sile. ' 

+ ' 
' ' 

Step Ill Compare the observed conditions with ' I 
the QOS Level Tables. I 

I 

' • I 

' 
Step IV Identify and discount the QOS Levels which ' I 

have completely different conditions by using I 

the summarv. ' • ' 
' 
' 

Step v ' 
Compare with the remaining QOS Levels. I 

' 
' 

+ I 

' 4 

Step VI ' 
Select the QOS Level that meets most of the -J 

conditions. 

' Step VII 
, Compile the QOS Level grades for each block 
on the street. and 11raphically illustrate them . 

• Step VIII Assign an overall grade for the entire street 
based on the lowest possible grade received on any 
block. 

' Step IX Graphicall y illustrate the QOS Level grades 
for all the five components for each block along 
with the overall i:trade for the entire street. 

FIGURE 4 Methodologic process for assigning QOS level grades. 

The eighth step involves assigning an overall grade for the entire 
street. The entire street is assigned a grade on the basis of the low
est grade received on any section or block. 

The entire process is repeated for all of the five components men
tioned earlier and shown in Figure 5. 

In the last step, the grades assigned for each of the five compo
nents for each block are shown along with the overall street grade, 
similar to the one shown for the hypothetical Chester A venue in 
Figure 5. 

ASSESSMENT OF METHOD 

The proposed method evinces both positive and negative attributes, 
as discussed next. 

The advantages of the method are as follows. 

Provides In-Depth Analysis of Macro- and Microlevel 
Conditions on Walkways 

The evaluation of safety at both macro- and microlevels would 
enable planners and designers to obtain a more comprehensive pic
ture of the conditions on the walkways. The grade on macrolevel 
conditions will indicate the quality of channelization for each mode 
to ensure a general level of safety, particularly for the pedestrians. 
At the microlevel, each of the five independent components, such 
as perception of security, or level of maintenance for elimination of 
falls and injuries, will indicate the qualitative conditions of these 
components in ensuring a conflict-free, safe pedestrian environ
ment. By studying these microlevel elements separately, we can 
identify those that are independently influencing (positively or neg
atively) the safety of the pedestrians. 
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Behavior Modifi- D c D D c D 
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FIGURE 5 Graphic illustration of QOS level grades and overall grades for 
hypothetical Chester Avenue. 

Enables Faster Decisions on Actions to be Taken 

A graphic representation (Figure 5) of the inventory on the strengths 
and weaknesses of each block of walkway on a street enables pro
fessionals to: 

I. Make swifter decision on the actions to be taken. 
2. Identify the sections or blocks that require immediate atten

tion. For example, on the basis of the information provided in Fig
ure 5, the block between 43rd and 44th streets on hypothetical 
Chester Avenue requires immediate attention because, compared 
with other sections, it received the lowest grades (three QOS D 
grades, and SL F for the type of separalion). 

Enables Professionals to Prioritize Work on Entire 
System of Walkways in a City 

The tabulation of the overall street grade helps in prioritizing work 
on those streets that have received the lowest grade. In Figure 6, the 
hypothetical streets that have been evaluated for the quality of chan
nelization (service Ie.vels) and elimination of conflicts and barriers 
on the walkways have been placed in the appropriate square in the 
matrix on the basis of their grades. 

On the basis of these grades, Chester followed by Baltimore will 
need immediate attention, both at macro- and microlevel conditions. 

DRA WHACKS OF METHOD 

The proposed method does have some weaknesses. 

Method Requires Considerable Amount of Financial 
Commitment and Manpower Resources 

The block-by-block survey for large sections of the city using the 
service levels and the five disparate QOS levels require: first, a large 

number of skilled personnel, and second, several visits to each site. 
The involvement of a large number of surveyors is also necessary 
to complete the evaluation within a relatively shorter period. 

After survey, the grades from all of the sites must be compiled 
and then graphically shown. 

Unfortunately, all of these processes depend heavily on the avail
ability of skilled manpower, and sufficient finances are required to 
pay for labor and other expenses. One way of alleviating the finan
cial and manpower dependence would be by evaluating smaller sec
tions of the city that are traversed frequently by pedestrians and con
tain at least one major origin and destination point. 

Method May Suffer From Some Level of Subjectivity 

Although effort has been made to reduce the level of subjectivity, it 
is very difficult to completely eliminate it. Because it is a qualita
tive evaluation of the conditions present at each site, the grade 
assigned by each surveyor can be colored to a certain extent by his 
or her personal perception of the conditions. 

The problem of subjectivity can be mitigated to a large extent by 
sending different surveyors to the same site to gather the necessary 
information. This would not require additional work or manpower, 
because the evaluation of the five QOS levels (which are most prone 
to subjectivity) do require several site visits. 

CONCLUSION 

The proposed method attempts to evaluate safety on the walkways 
from different dimensions. Firs!, different components of safety, 
such as conflict-free environments on the walkways and intersec
tions, elimination of falls and injuries, and security, have all been 
included in the evaluation method to obtain a holistic view of the 
conditions of the walkways. Second, pedestrian mode has not been 
treated in isolalion. The safety problems that result from interfaces 
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Elimination of Confl icts and Barriers on the walkways 

~~ A B c D 

A 

B 

"' 
Walnut !Chestnut 

c ., 
"8 
~ 

Spruce 

'-
D 

D I: 
D Baltimore 

~ 
o;S 
0.. 

E ., 
rn 

Chester 

F 

FIGURE 6 Qualitative evaluation of hypothetical streets using QOS and service levels. 

with other modes along the walkways and at intersections are incor
porated in the method. 

In addition, the methodologic process discussed in this paper will 
enable the user of the method to derive the grades for service levels 
and QOS levels systematically, and then show the assessment for 
the street (on a block-by-block basis) and the entire network of 
streets in a city, through clear and useful graphic illustrations. 

The method does evince some amount of subjectivity, as it is 
basically a qualitative evaluation. But it offers an alternative way of 
studying and evaluating walkways to enable traffic planners and 
engineers to plan and design a better and safe network of walkways 
for all types of users. 
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