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Questionnaire for Stakeholders in the Communities (Draft)

1. Sex: __ Male ___Female
2. Age:

3. Current job status:

4. Educational background (Last educational level you finished):

____Primary education

____Lower secondary education (junior high school)
____Upper secondary education (high school)
____Higher education (college/university)
____Graduate level (Master’s and Doctoral studies)

5. What kind of roles you have been playing in your community?
(The term “your community” hereinafter refers to the community you are currently living. Therefore,
“people in your community” means those neighbors living in the area where you reside and it
includes not only people in the same socio-economic status as yours but also those people in
different socio-economic statuses.)

6. How long have you lived in this area?

7. What mode of travel do people in your community most often use?

8. Do people in your community use local transit/public transport?
Yes No

=> |f Yes, public transport is used by:

______Everyone in the community
_____More than half

____ Half

_____Lessthan half

9. If people in your community do not currently use public transport, what prevents you from using it?

10. Overall, how would you rate the following transport system in this area?

Condition of roads __ _Excellent  Good _ Fair ___Poor
Traffic speed ___Excellent — Good _ Fair ____Poor
Traffic safety __ Excellent _ Good ___ Fair ___Poor
Footpaths/Pedestrian Crossings ___ _Excellent — Good _ Fair ___Poor
Traffic signal system __ _Excellent — Good _ Fair ___Poor
Street furniture* ___ _Excellent _ Good __ Fair ____Poor

*Street furniture includes traffic barriers, street lamps, traffic signs, bollards, and bus stops, etc,



11. If you had control over the transport budget, how would you rank the following in importance?
(Please put the number from 1 being most important to 5 being least important.)

_____Condition of roads

_____ Traffic speed

_____ Traffic safety

__ Footpaths/Pedestrian Crossings
_____ Traffic signal system

_____ Street furniture

12. How would you rate the situation of traffic accidents in this area?

____ Very safe

_____ Safe
_____Dangerous
____Very dangerous

13. In your understanding, what are the causes of traffic accidents (hit by a car) in this area? (Please
choose the maximum of two items below.)

_____High traffic speed

__ Drinking and driving

_____Poorly lighted roads and routes
_____Badroad conditions

_ Low skill of drivers

____ Carelessness of drivers

____ Carelessness of pedestrians/cyclists

14. Of the roads and routes that your community has, which is used most often?

____ Pavedroad
_____Dirt or unpaved road
____ Paths

_____Train (railway route)
_____ Other, what?

15. In your opinion, since 2009 (last 5 years) the roads and routes:

Have improved
Have gotten worse
Stayed the same

16. What benefits would your community receive if the roads in this region were improved? (Please
choose the maximum of two items below.)

_____Easier access to markets

_____ Better opportunities to work
_____Lower the prices of consumer goods
____ Could have more doctors
_____Could have more teachers
____Expansion of cultivated areas
_____Other, what?

17. What are the 2 principal problems with the service of public transport?

_____Insufficient buses
____Buses in bad condition
____ Public transport is bad
_____The routes are far away
_____Don't keep to the schedules
_____Poor service at night

_____ Other, what?




18. For the improvement of traffic safety, how would you rank the following in importance? (Please put
the number from 1 being most important_to 5 being least important.)

_____Vehicle design for driver and passenger protection
_____Vehicle design for pedestrian protection
_____Road design and street furniture

_____Roadside land use and built environment

_____ Safety habits, culture and education

19. What persons or institutions are currently assisting or have assisted the local authority in your

community in order to improve the transport systems and road conditions? (Please choose all
applicable items below.)

_____The government

_____The police

_____The politicians

_____The religious groups
_____The school/teachers

____ NGOs

_____People from the community
_____ Other, What?

20. Does your community organise awareness-raising activities for residents about the risks of traffic
accidents?

Yes No

=> |f Yes, what persons or institutions organise such activities? (Please choose all applicable items
below.)

_____The government

_____The police

_____The politicians

_____The religious groups
_____The school/teachers

__ NGOs

_____People from the community
_____Other, what?

* Finally, please describe your opinion on how community should be involved to enhance traffic safety in
your area.

Thank you very much for your cooperation.

END
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A STUDY ON COMMUNITY DESIGN FOR TRAFFIC SAFETY
— PART 11

FINAL REPORT

OBJECTIVE

1. Detailed plotting of crashes for all six cities included in the work done in 2012-2013.

2. Understanding reasons for differences in high crash rates in one city with low crash rates in
one city.

3. Research of the running speed changes of each vehicle type between day time and night
time or hours in a day in one city.

4. Research of the luminance/darkness on the road and the road side in one city.

5. Detailed analysis dividing into day and night or into hours of a day of the personal risk and
the social risk that were reported in the last year project for one city.

6. Organise a meeting with community leaders of one study city to discuss findings and
possibilities for future action.

RESEARCH TEAM

Indian Institute of Technology Delhi

1. Professor Dinesh Mohan. Ph.D. in Bioengineering, University of Michigan, Ann Arbor,

Michigan, USA.

2. Professor Geetam Tiwari. Ph. D. In Transportation Planning, University of lllinois, Chicago, lllinois,

USA

3. Professor Sudipto Mukherjee. Ph.D. in Mechanical Engineering, Ohio State University, Columbus,

Ohio, USA.

TIME PERIOD

1JULY 2013 — 31 MARCH 2014
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BACKGROUND

This project is continuation of the project H2540 funded by The International Association
of Traffic and Safety Sciences (IATSS) at the Transportation Research and Injury Prevention
Programme (TRIPP), Indian Institute of Technology Delhi (IITD) for the period 2012 — 2013. This is
as a collaboration between IATSS and TRIPP at lITD with the objective of gaining an
international understanding about road traffic crashes and methods of controlling the same in the

future.

Current status

The findings of the work done in the period 2012-2-13 were submitted to IATSS in April
2013 and the work was approved as satisfactory by IATSS. An interim discussion on Phase Il was

held in Delhi in November 2013. The main findings of the first year project are given below.

City and roads

e The six cities studied vary considerably in the total number of fatalities per unit population
and rates of fatalities per 100,000 vehicles. This is in spite of the fact that the population
sizes are not very different.

e For the two cities where more detailed work has been done (Ludhiana and Vadodara), and
for one city where locations of crashes were plotted for a one-year period, it appears that
wide arterial roads, highways passing through the city and bypasses have high crash rates.

e The above observation suggests that all methods available for speed control (road design,
traffic calming, and enforcement) need to be employed on arterial roads and highways
crisscrossing the city. It would also be advisable to review the design criteria for provision
of bypasses around the city for trough intercity traffic. It is possible that these highways
need to be on elevated sections to reduce the possibility of interaction with local traffic.

e The high association of buses and trucks, and a surprisingly significant involvement of
MTWs in VRU fatalities suggests that this is partly due to the fact that pedestrians and
cyclists have to share the curbside lane with these vehicles in the absence of adequate
sidewalks and bicycle lanes. This makes a clear case for the establishment of standards and
laws that require all arterial roads to be outfitted with adequate pedestrian paths and

bicycle lanes within a specified time frame.
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The detailed work in Vadodara and Ludhiana indicates that some fatalities do occur on
non-arterial roads also. This implies that there would be a significant number of non-fatal
crashes on these roads also. These can be reduced significantly with provision of
appropriate traffic calming measures.

The data indicate that there is an increase in the number of fatal crashes in the period
20:00-22:00 when traffic volumes are likely to be lower than those in the daytime. This
suggests that there may be a need for improving visibility and lighting conditions on urban

roads.

Vehicle design issues

One of the very significant findings in this study is the discovery of the relatively high
association of motorcycles in pedestrian and bicycle crashes. A detailed analysis needs to
be done to ascertain whether vehicle design changes can reduce the probability of serious
injury in these crashes.

Personal risk of motorcycle riders is the highest compared to occupants of other vehicles.
This could be reduced significantly by enforcement of helmet use and daytime running
light laws. Since motorcycles far outnumber cars in Indian cities, it is necessary to focus on
further improvements in motorcycle design (eg. braking systems, conspicuity, signaling
systems).

High association of buses and trucks with VRU crashes in all cities studied strengthens the
argument for development of a pedestrian impact standard for these vehicles.

TSRs are not safe enough either for their own occupants or the VRUs they impact.
Crashworthiness standards including pedestrian impact standards specifically for these

small and light vehicles need to be developed.

Community and enforcement issues

The police departments need to focus on
0 Speed control, especially at night
0 Enforcement of helmet use laws
0 Control of drinking and driving
Community involvement and pressure needed for
0 Rethinking urban road design issues so that wide high-speed roads do not go

through cities
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O Provision of facilities for pedestrians and bicyclists
0 Introduction of traffic calming measures

0 Improving design of para-transit vehicles.

Extension for the period 2013-2014

Discussions were held between team members from TRIPP IITD and IATSS on 10th February

2013 at lITD in Delhi, and then on 1 March 2013 at the IATSS office in Tokyo. Following these
meetings it was agreed in principle the project should be extended for one more year to work on
details of the crashes. TRIPP IITD submitted a proposal for the same in April 2013. Team members
form IITD and IATSS discussed this in further detail in July 2013 in Rio de Janeiro and agreed upon

a common set of objectives for the work to be done in 2013-2014.

ETHICS AND HUMAN SUBJECTS ISSUES

1. No human subjects are involved.

2. Names and addresses of all road traffic crash victims will be not be included in any of the data

files maintained at TRIPP to maintain the confidentiality of the victims

WORK DONE

1. Detailed plotting of crashes for all six cities

Detailed plotting of all crashes has been completed for all the cities: Agra, Bhopal, of Ludhiana
and Vadodara. In this phase we will do the same for Amritsar, Agra, Bhopal Ludhiana, Vadodara
and Vishakhapatnam. Location information of crashes as recorded by the police report were used
for plotting the same on detailed maps for each city with details of victim type and impacting
vehicle included in the data. This work required searching the police recorded locations on Google

maps and then locating them on GIS maps. This work was very labour intensive.

2. Understanding reasons for differences in high crash rates in one city with low crash rates in

one city.

One low rate city (Ludhiana) and one high rate city (Agra) were selected for this comparison. The
differences in these cities are being evaluated for the following variables:
a. Population density

b. Road structure
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Proportion of arterial roads and national highways in the city
Differences in victim type and impacting vehicles
Road widths and facilities on high incidence roads in the city

Location of crashes in the two cities

3. Research of the running speed changes of each vehicle type between day time and night

time or hours in a day in one city

a.

Three locations were selected in Agra for study of speeds and traffic flow in the day and
night with high rate of night-time crashes. The same procedure will be followed for
Ludhiana in March 2014.

At each location a video camera was set up to record traffic flow and traffic flow recorded.
The video data obtained as been analysed to calculate speeds of every vehicle passing by:
motorised two wheelers, cars, three-wheeled scooter taxis, buses and trucks. The number
of vehicles included in the sample will be such that the mean speed of each group of
vehicles stabilises within 5 per variance.

Comparisons have been made for different time periods and different types of vehicles for

mean speeds, 10 percentile and 90 percentile speeds.

4. Research of the luminance/darkness on the road and the road side in one city.

Luminance measurements have been made at three locations in Agra. The same will be done in

Ludhiana in March 2014.

5. Detailed analysis dividing into day and night or into hours of a day of the personal risk and

the social risk that were reported in the last year project for one city.

This work will be completed after data for Agra are available.

Both cities will be used for this analysis and then the crashes distributed by time. Personal risk and

social risk factors for different road users will be then estimated for different times of day.

6. Organise a meeting with community leaders of one study city to discuss findings and

possibilities for future action.

This work will be done after all the analyses are complete.
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DETAILS

A. Effect of built environment on road traffic fatalities

The following work has been completed for Agra:

e Assimilation of built environment data from GIS basemap, Google Maps and site

visits/Google Street View

e Partitioning of traffic fatality and corresponding built environment data on basis of

latitude/longitude so that we can develop a safety model through regression and

determination of significant built environment parameters

e Partitioning the city of Agra into 30 regions based on latitude/longitude for analysis and

extraction of Built Environment data in each region using ArcGIS 10.0 and Google Maps,

extraction of total length of all roads using ‘Calculate Geometry’ function in ArcGIS 10.0,

extraction of lengths of primary roads and highways using ‘Distance Calculator’ tool in

Google Maps, extraction of number of intersections using ‘Intersect’ tool in ArcGIS 10.0.

e An onsite inventory of characteristics a sample of Roads in Agra has been done by a site

visit to Agra. The following criteria were used:

- At least 20% of the total length of roads in each region was traversed for data collection

- All categories of roads (Highways, Primary Roads and Arterial Roads) were adequately

represented in each region

- As far as possible, the following details have been collected for the roads in Agra, and

the same will be done In Ludhiana in March 2014.

o

(0]

Number of lanes — average value taken for all surveyed roads in a region

Width of lanes - parameter was divided into three categories-  Wide, Medium
and Narrow

Median presence —parameter was assigned categories ranging from 1 (completely
absent) to 5 (completely present)

Safety barrier presence - parameter was assigned categories ranging from 1
(completely absent) to 5 (completely present)

Average width of paved/unpaved shoulders —the parameter was divided into four
categories: Wide, Medium, Narrow and No

Number of traffic lights per unit length (km) — by visual inspection
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Number of street lights per unit length (km) — The number was approximately
estimated by extrapolating a small sample

Moderate curves per unit length — Moderate curves were those where the roads
bent by 20-30 degrees

Sharp curves per unit length (km) — Sharp curves were those where the roads bent
by an angle greater than 30 degrees

Adequacy of road markings —collected qualitatively and categorized as
adequate/inadequate

Number of access points per unit length (km) — defined as a point where a street,
road or highway connects the general street system, parameter was divided into
three categories: Low, Medium, High

Pavement Quality/Sidewalk provision - collected qualitatively in three categories:
Good, Medium and Poor

Population density of nearby area - parameter was divide into three categories -
Low, Medium and High

Land-use pattern of nearby area: This parameter was divided into four categories -

Residential, Industrial, Mixed and None

Figure 1. Sample of roads in Agra
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Details of data collected in Agra are given in Table below.

Table 1. Road profile data for Agra

Parameter Min Max Average

Regions covered 27

Total readings 57

Lanes per direction 0.5 3 1.316

Width of Lanes Narrow = 30 Wide =6 Medium =21

Median presence lor2=34 3ord =10 5=13

Safety barrier presence lor2=55 3or4=1 5=1

Paved shoulder width None = 35, Narrow = 10 Wide =4 Medium =8

Unpaved shoulder None =22, Wide =4 Medium =15

width Narrow =16

Traffic lights per km 0 10 0.62

Street lights per km 0 100 60.4

Moderate curves per 0 50 7.78

km

Sharp curves per km 0 50 2.92

Delineation Inadequate = 42 Adequate = 15

Access points per unit Low =15 High = 22 Medium =20

length

Pavement quality Poor =23 Good =15 Medium =19

Sidewalk provision Poor =39 Good =7 Medium =11

Population density Low =15 High = 20 Medium =22

Land use Residential = 20 Industrial =7 Mixed = 27
None =3

Further analysis of these data are only possible after data for the second city (Ludhiana) become
available in March 2014. This work will include a regression analysis to determine significant built

environment parameters and their relationship with traffic safety.
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Factors influencing night time crash rates

Traffic flow data, speed profiles and luminescence data for roads in Agra have been collected. The
same data for Ludhiana will be collected in

March 2014.

Number of Crashes ('09-'11)

W Number of Crashes ('09-'11)

Figure 2 shows the number of crashes per

month in Agra. The number of crashes per

month in January-February is not significantly

lower than the other months of the year, and s Feb  Mar A May hm Wl Aw  Sep Ot Nov Dec
i i . Figure 2. Number of crashes per month in Agra
therefore, collecting data in February is not

likely to influence our results.

Field observations

a. Traffic volume data collection by taking videos of traffic:
e  Location 1: Janki Emporium (from 1st Floor of a building) on National Highway 2
e  Location 2: Housing Complex (from 2nd Floor), National Highway 11

e  Location 3: S N Medical College (from 1st Floor), MG Road

b. Luminescence Data Collection:

Mid Block Sections: NH2, NH11, MG Road
(NH 44)

e Intersection at NH11 to an arterial road

Figure 3 shows the set up for taking video

recordings of traffic from an elevated location.
Figure 3. Video recording of traffic flow

Figure 4 shows the traffic images recorded at two

locations in the day and night.
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Figure 4. Examples of traffic shots at locations 1 and 3 in day and night.
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Speed data

The data for speeds in the day and night are given in the Table 2 below

Table 2. Velocity profiles at 3 locations in Agra (TST- Three-wheeled scooter taxi, MTW-Motorised
two-wheeler)

Location Day velocities km/h Night velocities km/h
(10%, Mean, 90%) (10%, Mean, 90%)

Location 1 TST 14.5,26.4,38.3 TST 13.7,21.6,29.5
MTW 17.8,32.2, 46.6 MTW 14.9,27.7, 40.5
Car 10.2,29.3,48.4 Car 11.0,26.9, 42.9
Truck 16.1,26.0 36.0 Truck 12.7,23.4,34.2

Location 2 TST 22.0,32.1,42.2 TST 17.4,28.3,30.0
MTW 19.3,32.7, 46.2 MTW 19.6, 33.0, 34.7

Car 20.3,29.4, 385

Location 3 TST 5.5,12.0,18.4 TST 7.5,15.7,23.8
MTW 7.6,13.6,19.6 MTW 9.1,17.9, 26.7
Car 6.6, 13.0,19.4 Car 11.5,20.5,29.5

Location 1 observations

e  The number of TSTs have decreased at night-time.

The proportion of cars has increased at night time from 19% to 31%

The proportion of 2-wheelers and trucks remains almost constant.

In terms of vehicle speed on NH-2 an overall decrease is noted during night
(approximately 10-12%).

Overall traffic volume is almost the same

Day Night
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Location 2 observations

e NH-11, has a very high portion of MTW traffic.

During the night time, the proportion of cars in the location drops from 16% to almost

zZero.

The proportion TSTs in the area increases at night from 6% to 17%

No decrease is observed during the night-time, the traffic travels with almost similar 90%

and mean limits.

Overall traffic volume remains unchanged, but is lower than NH2.

Day Night

Location 3 observations

e Proportion of cars in traffic has increased from 32% to 49%, with a decrease in number of
“bikes”, from 62% to 40%

e  The number of TSTs has also increased.

e  Higher speeds are observed all throughout the traffic for night time with greater variation
in data.

e  This can be explained by the good quality of road in the area and drastic drop in traffic

from 54 to 16 vehicles per minute.

Day Night
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The above data show that there are no significant speed differentials in day and night. However,
there are differences in modal shares with a slightly higher proportion of four wheeled vehicles at

night.

Luminescence data

Luminescence data was measured by assembling
three light metres orthogonally and mounting

them on a tripod (Figure 5).

NH?2 Observations

e Conditions: Highway, Clear weather,
Mid-Block Section

* Type of Luminaire: Na Vapor Lamp, 20m Figure 5. Assembly of 3 light meters mounted on
spacing, (neighboring street light a tripod.
non-functional)

e No valuein any direction greater than 12 lux compared to Road Class: Al, average
recommended luminance is 30 lux.

e  Overall Uniformity = 1 (but values 2/2) >0.4

e Longitudinal Uniformity=0.5<0.7

e  Surround Footpath Values (direct): 12 lux

e  Many extra posts exist, but lights on many non-functional

MG Road Observations

e Conditions: Highway, foggy weather, mid-block section

e Arrangement: Opposite

Type of Luminaire: Na Vapor Lamp, 30.2m spacing, neighbouring street light

non-functional

No value in any direction greater than 20 lux, Road Class: A2, average luminance by

code 15 lux.

Overall Uniformity = 1 (but values 2/2) > 0.4 ok

Longitudinal Uniformity=1.0 > 0.7

Surround Footpath Values (direct): 20 lux in front of post

Surround value drops to 5 lux 15m from the post
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NH 11 Observations

e Conditions: Highway, Clear weather, Mid-Block & Intersection

e Arrangement: Opposite

Type of Luminaire: Na Vapor Lamp, 50m spacing, neighbouring street light non-functional

No value in any direction greater than 10 lux, Road Class: A1, average luminance by code
30 lux
e  Overall Uniformity=0.25<0.4
e  Longitudinal Uniformity=0.5< 0.7
e  Surround Footpath Values (direct): 22 lux front of post

e  Surround value drops to 1 lux 7m from the post

A large number of lights non-functional leading to low U values.

Luminescence values suggest that lighting conditions on all roads are much lower than that

recommended by national and international standards.

SUMMARY

1. The data presented above are results of work underway. Conclusions can only be drawn after

work in the second city (Ludhiana) is completed.

2. The data from Agra suggests that the high rate of night-time crashes in Agra is probably not
due to day and night speed differentials, but may be due to low visibility conditions at night and a
higher proportion of four-wheeled vehicles. This could be particularly true when a vast majority of
the victims are vulnerable road users. The probability of fatalities for pedestrians increases for

about 10 percent at impacts of 30 km/h to over 70 per cent at 50 km/h.

3. Preliminary understanding regarding alcohol use is that there were a negligible number of
persons arrested for driving under the influence of alcohol. However, there are a reasonably large
number of alcohol shops and bars in Agra. After obtaining data from Ludhiana, we will

approximate the average alcohol consumption per capita in the two cities.

4. The role of the built environment will be presented after regression models are run for both

cities.

5. The luminescence data for Agra and Ludhiana will analysed in greater detail in the next report

and compared with the best roads in Delhi and international recommendations in the final report.
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