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Lecture — 58
Urban Transport and Sustainability:
Predicting Vehicle-Pedestrian and Vehicle-Bicycle Conflicts

Welcome back friends. Now that we have introduced you to safety performance functions
and accident modification factors, let us look at the different ways to predict vehicle-
pedestrian and vehicle-bicycle conflicts.
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» Predictive methods for pedestrian and bicyclist conflicts
» Accident Modification Factors for road segments
7 Interventions to improve pedestrian safety

Vehicle to vehicle conflicts is dealt with in different types of fashions and have been a major
research area for a long period of time now, whereas when it comes to vehicle to pedestrian
and vehicle to bicycle crashes, the research is not that robust yet, especially because very few
of these crashes are reported in the first cases and since they are mostly concentrated around
low speed roads in urban areas, it is difficult to usually predict them.

So, let us look at how we can do that using your SPFs and accident modification factors and
what are some of the common interventions that are used to improve pedestrian safety in your
area.
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Importance of Predicting Pedestrian and Bicyclist crashes

Pedestrian fatalities as proportion of total road traffic deaths

Share of cyclists and pedestrians in road accidents
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* Inthe year 2014 about 141,526 people died in road crashes in India while the
number of injured were 477,731 (NCRB, 2015).

* Onaverage 40% of the total fatalities are pedestrian fatalities (NCRB figures show

this figure around 10%), where the highest is 78% in Mumbai and the lowest is 11%
in Udaipur S 2 T o

If you look at some of the statistics that are coming out and not only in India, but everywhere
around the world, what you would notice is that the vulnerable road users, i.e.,the pedestrians
and the bicyclists, they constitute a large portion of the people who are getting killed in these
accidents because they are not shielded to the environment, they are exposed to the

environment.

So, any kind of accident that they are involved in, it is usually that person either incurs
serious injuries or gets killed in those accidents. So, you would see that on average 40% of
the total fatalities are pedestrian fatalities and in some statistics in a particular year, this was
the highest that was seen in Mumbai.

(Refer Slide Time: 02:34)

Predicting Pedestrian crashes at a road segment

The number of vehicle-pedestrian collisions per year for a roadway segment is estimated as:

ECCh

bt = |pedestrian accident adjustment factor,

Ny = predicted average crashfrequency of an individual roadway
segment (excluding vehicle-pedestrian and vehicle-bicycle

collisions);
——t

Ngyrs = predicted total average crash frequency of an individual
roadway segment for base conditions (excluding vehicle-
pedestrian and vehicle-bicycle collisions);
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So, how can we use these safety performance functions or SPFs in the case of predicting
vehicle-pedestrian collisions per year. So, we already know how the safety performance
functions look like and how accident modification factors must be multiplied with them to
predict the number of crashes. So, similarly here if you want to predict the number of
pedestrian-related crashes, you must know the predicted average crash frequency for an

individual roadway segment.

You must know that and then you must multiply it with some sort of a pedestrian adjustment
factor, pedestrian accident adjustment factor. So, if you multiply that, so this is already what
we have shown you in the previous lecture, Npr or the predicted average crashes, which is
nothing but it is the safety performance function for a particular type of facility for base
conditions multiplied by different types of accident modification factors.

So, this does not consider vehicle-pedestrian or vehicle-bicycle collision. So, this is average.
This is normally developed for vehicle-to-vehicle crashes using the different modification
factors. But once you know that and if you use that and multiply it with what is called a
pedestrian accident adjustment factor, then you can predict the number of pedestrians to
vehicle crashes.

(Refer Slide Time: 04:19)

Predicting Pedestrian crashes at a road segment

The number of vehicle-pedestrian collisions per year for a roadway segment is estimated as:
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Ny = predicted total average crash frequency of an individual
roadway segment for base conditions (excluding vehicle-
pedestrian and vehicle-bicycle collisions);
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So, to know what are the pedestrian accident adjustment factors? What is usually seen as the
most important criteria is the different road types and the speed limit, the posted speed limit.
It is not the speed at which the vehicles are moving, it is the posted speed limit. So, it is likely

to depend upon also climate and different walking environments, but so far what we have



been able to see through research is that if there are different types of roadways for example
this is a two-lane undivided road, the 2U meaning, two-lane undivided road, 3T meaning it is
a three-lane road with a center turning lane or something like that, whereas this is a four-lane
undivided, this is a four-lane divided, similarly a five lane with a center turn lane. So, the
pedestrian frequency is the pedestrian crashes, crash frequencies vary by these different types
of roads and by different types of speed that is posted there. So, a factor if the posted speed
limit is 30 miles per hour or low, the value of f (pedestrian) that is what we have seen in the
previous slide, which is the pedestrian accident adjustment factor (fpedr), is 0.036, whereas if
the posted speed limit is greater than 30 miles per hour, it is 0.005. So, what that tells you is

the adjustment factor is much lower if the speed is higher.

So, if the adjustment factor is much lower and the speed is higher meaning, maybe when the
posted speed limits are higher than 30 miles per hour, it is usually that the number of
pedestrians walking along that type of road is much lower, so the probability of a pedestrian-
vehicular crash is low, maybe that is what it is indicating towards, whereas as soon as you
have a street where the posted speed limit is 30 miles per hour lower.

That means they are kind of more pedestrian friendly kind of streets, there you must have a
greater adjustment factor. So similarly, you can see it for different types of roadways. So, in
case of trying to predict the number of pedestrian and vehicular crashes, pedestrian vehicular
crashes, the important thing to know is the type of road and the posted speed limit. These two
factors will allow you to understand the pedestrian accident adjustment factor,which, you
then multiply with your normal number of accidents that are predicted to happen on that road
using the SPF for the base conditions. Then if you multiply those two, you will be able to
predict the number of vehicle-pedestrian crashes.
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Predicting Bicycle crashes at a road segment

The number of vehicle-bicycle collisions per year for a roadway segment is estimated as:

foer = bicycle accident adjustment factor.

Where,

Ny =N,y % (AMF, x AMF, x....x AMF,

“ Ny= predicted average crash trequency of an individual roadway
segment (excluding vehicle-pedestrian and vehicle-bicycle
cgllisﬂs):

Ngsis = predicted total average crash frequency of an individual
roadway segment for base conditions (excluding vehicle-
pedestrian and vehicle-bicycle collisions);

Similarly, to understand or predict the number of vehicle-bicycle crashes, you must multiply
the bicycle adjustment factor (foiker) With the predicted average crash frequency on any
individual roadway segment excluding all these crashes. Again, it is like the equation that we
have seen for pedestrians as well.

(Refer Slide Time: 07:55)

Predicting Bicycle crashes at a road segment
+ All vehicle-bicycle collisions are considered to be fatal-and-injury crashes.

+ The values of fu are likely to depend on the climate and the bicycling environment in particular
states or communities.

Bicycle Accident Adjustment Factors for Roadway Segments

Bicycle Accident Adjustment Factor (fuie)

m\/ Posted Speed 30 mph or Lower Posted Speed Greater than 30 mph
P
[ w), ’T@ ¢ 0004
ER 007 0007
| o | 001t 0002
\ o] 0013 0005
N 0050 0012
Note:  These factors apply to the methodology for predicting total crashes (all severity levels combined), All b (]

bicycle colisions resulting from this adjustment factor are treated as fatal-and-injury crashes and none as

property-damage-only crashes, Source: HSIS data for Washington (2002-2006) 5

However, in this case as well for bicycle adjustment factors are also dependent on posted
speed limit signs and the different types of roadways. However, the values are a little bit
different in case of pedestrians versus in case of bicyclists. So that is how you can usually
predict the number of vehicle-pedestrian crashes and vehicle-bicycle crashes.
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Numerical Problem #1
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So, if you have a simple example where if you were to asked to estimate the pedestrian crash
frequency and the bicycle crash frequency for a particular type of facility, which is a two-lane
undivided arterial with a posted speed limit of 30 miles per hour having predicted average
crash frequency without bicyclists as without pedestrian bicyclist as this much. So, if that is
the predicted number of accidents without bicycles and pedestrians and posted speed limit is
this, what would be the expected pedestrian crash frequency and bicycle crash frequency?
(Refer Slide Time: 09:07)

Numerical Problem #1 - Solved

1. Average predicted pedestrian crash peryear= N, =N, £,
Ny = 6.881

f dr =036 (from the table
Predicted average pedestrian crash = 6.881 X .036 5 0.247 ¢rashes/year.

2. Average predicted Bicyclist crash per year= - p, «f,

Ny = 6.881

8 (from the table)

Predicted average pedestrian crash = 6.881 X .036

rashes/year.

So, you can see that from the table you can use this factor of 0.036. If you go back to the
table, you will see that are posted speed limit of 30 miles per hour and lower and for two-lane
undivided the factor is 0.036, that is the factor that we have used here 0.036, and so you

would see that or you would expect that the average pedestrian crash frequency is only 0.247



crashes per year, so that type of facility you will see very low number of vehicle-pedestrian

crashes.

And in case of bicycle also the value is 0.018 and you will see even fewer bicycle vehicle
crashes in that facility under a speed limit of 30 miles per hour.
(Refer Slide Time: 10:05)
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Accident Modification Factors (AMFs) for{Roadway Segment‘ A

* Accident Modification Factors (AMFs) are used to adjust the SPF estimate of predicted average
crash frequency for the effect of individual geometric design and traffic control features.

Applicable SPF {’ AMF J AMF Description
% On-Street Parking

L
AMF,, | Roadside Fixed Objects \/
Roadway

Segments AMF;, | Median Width \ /

AMF, | Lighting

\
\

AMFs, | Automated Speed Enforcement %

Now, you can also develop different types of accident modification factors for different types
of road segments. For example, these have been developed for if the road segment has on-
street parking or not, if there are roadside fixed objects on that segment or not, depending
upon the median width that is available in that segment, depending upon what type of lighting
is available on that segment, and if there is automated speed enforcement or not on those

segments.

So, you remember accident modification factors have to be used because SPFs are developed
for certain types of conditions, whereas if you want to implement it for different type of
condition, then you must multiply those SPFs with these accident modification factors. So,
different standard AMFs have been developed based on these 5 different types of roadway
segments.
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AMF1r - On-Street Parking
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Values of f,, Used In Determining the Accident Modification Factor for O
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= factor from Exhibit

@ proportion of curb length with on-street parking * (0.5
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L= sum of curb length with on-street parking tdr both sides
o e

sheTBad combinegt (miles];

L= length of roadway segment (miles),

+ The AMF for on-street parking, where present, is based on research by Bonneson,

+The base condition is the absence of on-street parking on a roadway segment.

So, if you look at each one of them one by one, the accident modification factor for on-street
parking says that it depends upon whether there is parallel parking or angled parking on your
roadway segment and it also depends upon what type of land-use your parking is at. So,
residential land use versus commercial or industrial or institutional land use, the rates will be

different and obviously they will be different for different roadway types.

So, these are accident modification factors and usually they are given by this equation of this
model which tells you that Ppx which is the proportion of the curb with on-street parking,
proportion of curb length where on-street parking is available, your segment length may be
longer, but within that segment length only a certain proportion of it is available for legal

parallel parking, parallel or angled parking to it available.

And then you must know that proportion and if you know the total length that the proportion
can be given by just summing up the curb length with on-street parking for both sides of the
roads combined usually, you combine both sides of the road, right, up and down segment and

you know the length of the segment anyways. So, if you use that you will get the proportion.

And then you use the factor from this table right here to determine what is the accident
modification factor that must be used along with your SPF when on-street parking is there.
Again, this is based on research by Bonneson. So, all these are evolving research that is
happening, all these factors are being modified or calibrated for different types of facilities,

but so far everybody, all the research fraternity, does agree upon that.



The accident modification factor for on-street parking depends upon roadway type, the type
of parking as well as the land use that the parking is available at, this at least is constant,
these factors are something that are being developed for different areas.

(Refer Slide Time: 13:44)

Numerical Problem #2

Find the Accdent Modification Factor (AM) i parallelon-treet parking

s present longa twvLane undivided aterialroad n aresidental rea,
The sum of the total cur engthwhere parking i avalabl s s,
whilethe totalength of oadway segmentas I miles,

So; if you were to ask to find the accident modification factor if parallel on-street parking
present along two-lane undivided arterial road in a residential area and you know that the
total curb length where parallel parking is available is 4 miles whereas your roadway segment
is 9 miles.

(Refer Slide Time: 14:04)

Numerical #2 - solved

AMF for on-road parking=  AMF, =1+p, «(fy - 10)

pﬂ‘ = ka/L =4/9=0.44 \/

7,

o /= 1,465 (from the table)
(et

AMF for on-road parking = 1+ .44 x (1.465-1.0)

STral=1200
P 4

Then all you must do is calculate the proportion, it is 0.44, you look up the fok value since it is

parallel on-street parking and in a residential area for a two-lane undivided arterial. If you go



back to this table, parallel residential two-lane undivided so it is 1.465. So, you just use the

1.465 here and put it in that formula you have the accident modification factor as 1.204.

Now if you want to bring in SPF from some other location or if you want to use an SPF for
your particular area and find out the difference to the predicted safety that will happen if on-
street parking becomes available, then you can now multiply the SPF with 1.204 in order to
understand what the change in the safety of your urban street will be.

(Refer Slide Time: 15:12)

AMF2r - Roadside Fixed Objects //’>
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Where,

Fixed-Object Offset Factor -

Proportion of fxed object
«lisions

AMFy = accident moditication factor for the effect of roadsidle fixed
objects on total crashes:

fywe = tixed-object offset factor \/

Dy = fixed-object density (fixed objects/mi) for both sides of the

road combined NI

pe fixed-obyect collisions as a proportion of total crashes

+ The base condition is the absence of roadside fixed objects on a roadway
segment,

+ The AMF for roadside fixed Fb'ects as been adapted from the
work of Zegeer and Cyneckilon predicting utility pole crashes

Similarly, we will show you these AMFs for the different types of road segments. The next

one is roadside fixed objects. In this case, the proportion of fixed object collisions is
something that must be understood. So, how many accidents have happened due to a vehicle
crashing into a fixed object on different types of roads that is one factor that is something
which impacts the crash rates and the fixed object offset factor, by how much is the fixed
object offset by from the side of the roads. So, again it can be given by this formula, simple
formula enough. The offset factors are given here, the fixed object density which is the
number of fixed objects per mile on both roads combined is something that you can find out,
you can measure on your street how many fixed objects, fixed objects meaning light poles,

trees, you know trash cans, signposts sometimes, so all those things are fixed objects.

You can find out the density of the fixed objects there, using that you can determine the
accident modification factor for roadside fixed objects. Again, this has been adapted from a

research which was used on predicting utility pole crashes. If there are too many utility poles,



light poles, telephone poles, so what is the prediction? How can you predict the number of
crashes if there are so many utility poles?
(Refer Slide Time: 16:59)

AMF3r - Median Width

e
AMFs for Median Widths on Divided Roadway Segments without a Median
Barrier (AMFy,)
* An AMF for median widths on divided roadway Median width (1) AMF
segments of urban and suburban arterials is based Acy- | it
on the work of Harkey et al. " 100
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+ The effect of traffic barriers on safety would be { 5 s
expected to be a function of barrier type and { - 0'97
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* However, the effects of these factors on safety
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Similarly, by median width, it has been seen that median width influences the average crash
frequency, the effect although is not very high if you look at it, but still median width does
play a role. So, if you want to change your median width from 10 to 50, then you would
expect that there would be some sort of reduction in your accidents.

(Refer Slide Time: 17:30)

AMF4r - Lighting
AMF" =10- (P X (1'0 ~072x Pir - 083> P p )) Nighttime Crash Proportions for Unlighted Roadway Segments

———— P,

Proportion of
Proportion of total crashes that
nighttine crashes by severity level occur at night

Where,

AMF, = accident moditication factor for the effect of roadway

Roadway
segment lighting on total crashes; Soquen e WOy |
Par = proportion of total nighttime crashes for unlighted roadway % | L
segments that involve a fatality or injury; i 057 0304
W [ 0483 0365
Py proportion of total nighttime crashes for unlighted roadway
3 b 0 0364 0636 0410
segments that involve property damage only; . . .
5T OASM 0.568 0274
P proportion of total crashes tor unlighted roadway segments
that occur at night.

+ The hase condition for lighting is the ahsence of roadway segment lighting (AMF4r

=1.00).
+ The AMF for lighted roadway segments is determined, based on the work of Elvik
and Vaa. b e
—

Similarly, for lighting, if your roadway segment has proper lighting or improper lighting that
plays a role in determining the number of crashes that happen on your street. Again, what has
been seen by research of Elvik and Vaa is that the proportion of total nighttime crashes by

severity level depends upon your lighting that is available. So, this case the factors are



developed for fatal and injury and property damage only. And, you have to know the
proportion of crashes that occur at night, all the crashes versus how many are happening only
at night you have to know that proportion and you have to use these factors based on how
many fatal and injury crashes were there versus how many only property damage crashes
where there. You put that into the equation you will be able to develop the AMF for the case
of lighting in your urban street.

(Refer Slide Time: 18:48)

AMF5r - Automated Speed Enforcement
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* Automated speed enforcement systems use video or \
photographic identification in conjunction with radar @ h

or lasers to detect speeding drivers. a—

* These systems automatically record vehicle kk’

identification information without the need for police

officers at the scene.

+  No information is available on the effect of Source: https://making:traffic-safer.com/automated:
A enforcement-chain/
automated speed enforcement on no injury crashes.

* The value of the AMF for automated speed

enforcement is taken as 0,95,

—

This is something which is a recent phenomenon where people have noticed that automated
speed enforcement. This is where you are now getting speeding tickets or speeding challans
automatically even if there are no police on the road, but there are cameras that are detecting
your speed and sending out automatic challans. So, the second you know that there is
automatic speed enforcement you usually tend to drive carefully. And when you tend to drive
carefully, the frequency of crashes also tends to reduce. It has been noticed that AMF or
automatic speed enforcement is currently taken as 0.95.

(Refer Slide Time: 19:41)



Focal measures and specific interventions for improving pedestrian safety

. Reducingpegest_riand_exmsg_’___remvehiwlar - :
:‘ traffic " P ;
* Reducing vehicle speeds\/ |

* Improving the visibility of pedestrians

* Improving vehicle design for pedestrian
protection

g
* Providing care for injured pedestrians

Image Source: https://www hindustantimes.com/gurgaon/gurugram-to-get-speed-tables-pelican-lights-at-accident-prone-
spots/story-McpRFZDhqto3XnzWLbbMZO.html

Then if you look at lastly, if you try to look at the different types of interventions that have
been made for improving pedestrian safety, you will usually group them under 5 broad
categories. One is to reduce the pedestrian exposure to vehicular traffic you will see what that
means. The other is to reduce the speeds of the vehicles themselves. Finally, you must
improve the visibility of the pedestrians. Either by the pedestrians wearing vests or wearing
colored clothing which is easily visible to the vehicles or through roadway design where
pedestrians are more visible to the vehicles or people driving the vehicles, improving the
vehicular design for pedestrian protection. So, even if the pedestrian gets hit by the vehicle
because of the design of the vehicle, the extent of the injury to the pedestrians can be lowered
and by providing care to the injured pedestrian, so unfortunately if the accident or if the crash
happens, if you provide immediate care to the injured person, then the extent of the injury can
be reduced. So, these are the 5 broad categories of interventions that are usually made for
improving pedestrian safety.

(Refer Slide Time: 21:08)



Reducing pedestrian exposure to vehicular traffic
strian exposure to \

* There are a number of specific engineering
measures that reduce pedestrian exposure to
vehicular traffic.

passe.

* Most of these measures involve separating
pedestrians from vehicles or reducing traffic volume.
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Overpasses and
unde

* These interventions are good
starting points for action, but
pedestrian safety will be most
improved when they are
implemented in conjunction
with other measures such as
reducing vehicle speed
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How to reduce pedestrian exposure usually meaning that at specific points along your streets
you must have facilities designed in such a way that they are either separating the pedestrians
from the vehicular traffic, either grade separated, or they may be separated horizontally at-
grade from the vehicular traffic or they may provide safe crossings at-grade for the
pedestrians. But somehow their exposure to vehicular traffic or the intermingling of
pedestrians and vehicular traffic must be reduced. You can have well designed footpaths that
the motorcyclists know that you cannot drive upon and you can have good signalized or even
midblock crossings where you if you did not have that and somebody was trying to jaywalk,
then the exposure would be much higher.

Whereas now by developing this crosswalk or painting this crosswalk at least the vehicles
expect that there might be people who are trying to cross the road. These are effective in
certain locations, not effective in others, the foot over bridges and you may have shared use
paths with bicyclists that reduces their exposure to the vehicles. So, these are different means
of improving pedestrian safety.

(Refer Slide Time: 22:55)



Reducing vehicle speeds .
4 AN -
+ Speed management is much more than setting and
enforcing appropriate speed limits.

+ Traffic-calming measures can vary from a few minor
changes, through modifications of local streets, to
area-wide changes and major rebuilds
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Road narrowing

* Anumber of studies show a : |
reduction in pedestrian-vehicle
conflicts and crashes
associated with refuge islands,
marked crossings with raised
median, road narrowing,
staggered lanes, road humps
and junction redesign
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Speed, vehicular speed has been noted as one of the major factors contributing towards
pedestrian injuries or pedestrian fatalities. So, how do you reduce pedestrian or vehicular
speed by design measures, you may have speed tables, rather than speed humps. Nowadays,
you would see that there are speed tables that are in place that are more effective in reducing

speed at intersections.

You may have curb extensions that are now reducing the width of the crosswalk that people
must cross the road. Now, instead if the curb were straight, now they would have to cross that
additional distance. So, usually curb extensions are provided to reduce the distance and by
providing this curb extension, the driver who is driving on the on the lane feels that the road
is narrowing and this feeling of road narrowing usually reduces their speed. You will see
deliberately that some of the low-speed roads have lot of horizontal curves in them. So, these
are different ways, then obviously you have speed humps that allow in traffic calming, traffic
calming usually is something which is associated with reduction of vehicular speeds.

(Refer Slide Time: 24:30)



Improving the visibility of pedestrians

B

Improving conspicuity of

pedestrians

* Ahigh percentage of pedestrian collisions and
deaths occur when lighting conditions are low.

Installing signals to alert

motorists

* There are a number of
engineering and hehavioral
measures that make
pedestrians more visible to
motorists, especially during
dusk, dawn, and at night.
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Improving visibility of pedestrians: Not only do you have to have good roadway lighting,
maybe you must have pedestrian signals as well that allows vehicles to understand that this
intersection has heavy pedestrian volume and hence, they must be on the lookout for
pedestrians while they are crossing that intersection. At nights, it is usually recommended
that even if the pedestrians do not wear vests that are usually worn by construction workers,
but you must wear clothing that is at least bright in color. So that when you are trying to
walk, bright and retroreflective, some reflectivity if it has, then if you are walking in darker
areas as well through the headlights of the vehicles, they will be able to detect you and also
such physical objects that are present very close to intersections where people would not be
able to or the vehicles would not be able to see the pedestrians walking here are also some
times removed from walkways or sidewalks and so on and so forth.

(Refer Slide Time: 25:47)

REFERENCES

» AASHTO, 2010. The Highway Safety Manual, American Association of State Highway
Transportation Professionals, Washington, D.C.

http://www.highwaysafetymanual.org.

» World Health Organization: Kidist Bartolomeos, Peter Croft, Soames Job, Meleckidzedeck
Khayesi, Olive Kobusingye, Margie Peden, David Schwebel, David Sleet, Geetam Tiwari, Blair
Turner, Geert van Waeg. Pedestrian safety: a road safety manual for decision-makers and

practitioners. World Health Organization, 20 Avenue Appia, 1211 Geneva 27, Switzerland.

https://a_pps.who.int/iris/bitstream/handIe/106‘@:35/79753/9789241505352 eng.pdf;jsessicy
F6E999A602ECCBAADGEEIACE095CECED ?sequence=1




So, that brings us to the end of this lecture and the end of the pedestrian safety, the
nonmotorized safety or just pure crashes section of this of this lecture. | hope that we have
been able to give you at least an overview of what pedestrian safety or nonmotorized safety is
all about and in more general how do you measure crashes; how do you measure crash

frequency.

Because this is a vast area, we in this course wanted to just give you an overview of this thing
because when you are talking about multimodal transportation, safety is one aspect that you
cannot ignore. Again, these are some references that you can look for and study further into.
(Refer Slide Time: 26:44)

CONCLUSION

* AMFs are used to adjust the SPF estimate of predicted average crash frequency
\_/

+ AMF for Road way segments - On-Street Parking, Roadside Fixed object, Median Width, Lighting, ASE.
o = e

v Trafic caming along with reducing expasure to motorized vehicles - enhanced Pedestrian safety ‘

In conclusion, we have identified different accident modification factors for different types of
roadway segments. So, the next time you are trying to find the impact of any improvement
that you do for your roadways, you can use these accident modification factors or develop
your own if that is what you need and keep in mind what are the different types of measures

that you can implement to improve pedestrian safety in your area. Thank you.



