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There has been an increase of road crash fatalities in Delhi since the easing of pandemic mobility
restrictions. Vulnerable road users such as pedestrians, two-wheeler occupants and three-wheeler
occupants are most at risk of severe injuries and - in worst case scenarios - death in a road crash. This
risk which hinders the basic right of mobility for the road users warrants that effective and evidence-
based road safety interventions and programs must be implemented regularly and systematically to
mitigate the effects of road crashes.

In the year 2023, the Transport Department released the ‘Data to Action’ report which analysed 2019-
2021 data and identified high-risk locations for each of the districts in Delhi. The report provided
detailed maps, general analysis, and recommendations for each district. This has been presented to the
District Road Safety Committees (DRSCs) to guide them in implementing road safety interventions and
address the most urgent road safety risk factors in their jurisdictions. The DRSCs take the lead in
drafting the district road safety plan, are instrumental in planning road safety interventions for district
high-risk locations, implement interventions on the ground, and disburses the road safety fund.

To continue analysing road crash data and addressing the risks in crash-prone locations, the Transport
Department are producing these highly customised district specific road safety reports (DRSR) for the
District Road Safety Committees. These reports include detailed findings on crashes in specific districts
and recommendations to reduce the crashes. The purpose of these DRSR is to guide DRSCs in
implementing evidence-based interventions to reduce crash fatalities in high-risk locations. The report
aims to provide detailed infrastructure designs which can be readily implemented on ground. Finally, it
seeks to inform and train the DRSCs on how they can replicate the investigation and analyses used in
the report on their own in the future.



DATA SOURCE

The District Road Safety Report (DRSRs) focused on road crash fatalities’ data in the National Capital
Territory (NCT) of Delhi from 2019, 2021 and 2022. The data source for this report is police crash data
records from the Motor Accident Claims Tribunal (MACT) cells of the districts. In addition, this data is
supplemented by the FIR lists from the Delhi Traffic Police. The dataset was compiled, digitised, and
cleaned at the Transport Department.

DATA ANALYSIS

The digitised datasets were compiled and analysed using MS Access to produce descriptive statistics
and mapped using Quantum Geographic Information Systems (QGIS) platform, to identify high-risk
locations including high-risk corridors in each district. Similar process will be followed for producing
district road safety reports for the remaining districts.

ON-SITE INVESTIGATION OF HIGH-RISK LOCATIONS AND CORRIDORS

An in-depth and on-site investigation was conducted for the identified high-risk locations. At the site,
both qualitative and quantitative data were collected which informed the design of the interventions.
The data collection process includes the following activities:

e Inspection of the road infrastructure and land use

e Identification of hazards and conflict points

e Assessment of the type and quality of enforcement

e Observations on road user behaviour and accessibility of vulnerable road users

e Identification of types of road users and traffic mix, etc.

These data points were collated and presented for the chosen high-risk sites and informed the design
of the interventions.

REPORT STRUCTURE

Each district will have their own customised report. There will be a total of 11 reports - one for each
district in Delhi. The report is divided into three parts. The first part is the introduction of road safety
in the context of the district, and methodology followed to produce the report. The second part covers
the discussion on the road safety situation in the given district. Finally, the last part of the report
provides detailed investigation and recommendations for the selected high-risk sites in the district.



Delhi North West District: Road Safety Report

ABOUT THE DISTRICT

North West Delhi is bounded by the

1) Yamuna River on the North East,

2) Districts of North Delhi to the East and Northeast,

3) West Delhi to the South,

4) Jhajjar district of Haryana state to the west,

5) Sonipat district of Haryana to the northwest and north and,

6) Bagh pat district and Ghaziabad district of Uttar Pradesh state to the northeast across the Yamuna.
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ROAD SAFETY SITUATION AND TRENDS:

A.1: ROAD CRASH DEATH TRENDS

A.1.1 : FATAL ROAD CRASHES

There were 150 fatal road crashes in North West district of Delhi in 2022 with 152 persons killed in
these crashes. This is a 12% increase compared to the previous year, 2021 (129, and 134 respectively).
One person is killed in road crashes in the North West district every three-to-four day.

Fatal crashes and road crash deaths
170
150

150 152
127 129 132 134
130
11
9
7
5
3
1

-10 2019 2021 2022

Years

o O O o o o

M Fatal Crashes M Persons Killed

Figure 1: Fatal Road crashes and road crash deaths
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A.1.2 : ROAD CRASH DEATHS BY ROAD USER TYPE

Road Crash Deaths by Road user type
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Figure 2: Road crash deaths by road user type

*Note: 3- Wheelers include Auto rickshaw and E-rickshaw

Motorcyclists, auto rickshaw occupants and pedestrians formed a majority of persons killed in road
crashes in the North West district across all three years. Between the highlighted three categories, the
pedestrian fatalities surpassed motorcyclist & auto rickshaw occupants’ fatalities in 2019 and 2022.
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Average Deaths

A.1.3
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Average road crash deaths over months (2019, 2021, 2022)
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Figure 3: Average Road crash deaths over months

Dec

January and February witnessed the highest number of persons killed followed by March and July
however, there is no discernible pattern of fatalities by month.
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Figure 4: Road crash deaths over months
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A.1.4 : ROAD CRASH DEATHS BY TIME AND DAY OF WEEK
Monday | Tuesday | Wednesday | Thursday | Friday Saturday | Sunday | Total
02:00-06:00 5 5 H 8 8 11 6 44
06:00-10:00 10 12 8 6 7 9 8 60
10:00-14:00 6 10 10 5 7 8 52
14:00-18:00 11 7 7 8 15 8 64
18:00-22:00 14 8 11 14 14 9 7 77
22:00-02:00 14 12 17 H 11 16 18 118
Total 57 54 54 75 53 67 55 415

Table 1: Road crash deaths by time and day of week

Twenty-eight percent of the total road crash deaths occurred at night between 10:00 pm to 2:00 am.
Similarly, 34% of the total deaths occurred either on Thursdays or on Saturdays.
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A.2: ROAD CRASH DEATHS BY AGE AND GENDER

A.2.1 : ROAD CRASH DEATHS BY GENDER

Road crash deaths by Gender

H Female B Male

Figure 5: Road crash deaths by gender

A.2.2 : ROAD CRASH DEATHS BY AGE AND GENDER

Road crash deaths by age and gender
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Figure 6: Road crash deaths by age and gender

Males had a higher number of fatalities (87%) compared to females. Among males, the fatalities were

observed to be highest in the age group 30 to 40 years (37%), followed by those in the age group 15 to

29 years (30%).
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A.3: ROAD CRASH DEATHS BY ROAD USER TYPES.

A.3.1 : TOTAL ROAD CRASH DEATHS BY ROAD USER TYPES (2019,2021,2022)

Road crash deaths by road user types

\"\

B Pedestrian B Cyclist B Motorcyclist ® 3-Wheeler Occupant
m Car Occupant m Bus Occupant B Truck Occupant m Other

Figure 7: Road crash deaths by road user type
Note: Others include bus, cycle rickshaw and unknown vehicle occupants

Ninety percent of fatalities were among vulnerable road users (i.e., pedestrians, motorcyclists, cyclists,
and auto rickshaw occupants). Out of this, forty four percent of road crash deaths in the North West
district were among pedestrians, followed by motorcyclists (41%).
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A.3.2

: WHO-HIT-WHO MATRIX

Victim Road
User

Pedestrian

Cyclist

Motorcyclist

Impacting Vehicle

Motorcycle

3-
Wheeler

Car

3-Wheeler
Occupant

Car
Occupant

Bus
Occupant

Truck
Occupant

Truck/
Tractor

Single
Vehicle
Crash Other | Unknown Total
103 185
4 12
65 173
0 11
2 18
1 0 1
1 12
0 3
175 415

Table 2: Who-hit-whom matrix

Among crashes where the impacting vehicle was known, pedestrians were found to be the most
vulnerable category of road users. They were often hit by trucks or tractors followed by cars and
motorcycles. Similarly, motorcyclists (the second most affected vulnerable road users) were often
killed by trucks and cars. Hit-and-run crashes dominate both the categories of cases where the
impacting vehicle was not known for 175 crashes.
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A.4: HIT-AND-RUNS IN FATAL ROAD CRASHES

A.4.1 : PERCENTAGE OF HIT-AND-RUN AND NON-HIT-AND-RUN CASES

Percentage of Hit-and-Run and Non Hit-and-Run cases

B Hit-and-Run m Non Hit-and-Run

Figure 8: Percentage of hit-and-run and non-hit-and-run cases

Overall, three out of five crashes are hit-and-run cases. The high rate of hit-and-run cases is indicative

of non-reporting of accused vehicles as well as non-reporting of crashes by the public.

A.4.2 : HIT-AND-RUN ROAD USER TYPES

Victim road user types in Hit-and-run cases

B Pedestrians B Cyclist @ MTW (Rider) m MTW (Passenger) ® M3W m Other

Figure 9: Victim Road user types in hit-and-run cases
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CRASH HEATMAPS
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Figure 10: Heatmap of all road crash deaths
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A.5.2

: HEATMAP OF ALL PEDESTRIAN DEATHS IN FATAL ROAD CRASHES
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Figure 11: Heatmap of all pedestrian deaths in fatal road crashes
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A.5.3 : HEATMAP OF ALL MOTORCYCLE (RIDER + PILLION) RELATED DEATHS
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Figure 12: Heatmap of all motorcycle (rider pillion) related deaths
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A.6: HIGH-RISK LOCATIONS

A.6.1

: LIST OF HIGH-RISK LOCATIONS

The following is a list of high-risk locations in the North West district which include the number of fatal
crashes, hit-and-run crashes, and deaths. Punjabi Bagh Metro Station has the highest in all the three
metrics out of all the identified locations. This is followed by Netaji Subhash Place Metro Station.

Total fatal Total hit and run Total persons
High Risk Location crashes fatal crashes killed
Punjabi Bagh metro station 16 9 16
Netaji Subhash Place Metro Station 10 7 10
Madhuban Chowk 10 7 10
Powerhouse Pitampura 8 4 8

Table 3: List of high risk corridors
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A.6.3 : HIGH RISK CORRIDORS

High risk corridors, 2019, 2021, 2022
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Figure 14: High risk corridors (2019, 2021, 2022)
Death per km on the high risk corridors, 2019, 2021, 2022
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Figure 15: Deaths per km on the high risk corridors (2019, 2021, 2022)

Passing through the North West district, the Outer Ring Road is a seven km stretch and the Mahatma
Gandhi Marg is a 4.5 km stretch. There are a total of 41 motorcyclist deaths and 17 pedestrian deaths
on the Outer Ring Road. Similarly, there are 15 motorcyclist deaths and 22 pedestrian deaths in
Mahatma Gandhi Marg. The above graph shows the deaths per km among motorcyclists and pedestrians.
We can see that the motorcyclists are more vulnerable at Outer Ring Road when compared to Mahatma
Gandhi Marg and pedestrians are more vulnerable at Mahatma Gandhi Marg when compared to the
Outer Ring Road.
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B. DATA TO ACTION

B.1: NETAJI SUBHASH PLACE

B.1.1 : GENERAL DESCRIPTION OF THE SITE

Netaji Subhash Place (Latitude: 28°41'34.72"N, Longitude: 77° 9'14.45"E) is an unsignalized three-arm
intersection with an interchange across a DTC bus terminal where Mahatma Gandhi Road and Lala Jagat
Narayan Marg intersect. It is a major point for passengers between Pitampura and Azadpur. This area is
served by the red line, and the nearest metro station is the Netaji Subhash Place metro station. The
pink line also intersects the Netaji Subhash Place intersection with Shakarpur and Shalimar Bagh nearby.
The nearby land uses are commercial, industrial and transportation (the DTC bus terminal).

B.1.2 : EXISTING LAND USE

Commercial ® Industrial @ Transportation

B.1.3 : EXISTING SCENARIO

- [ Metro
‘ Tentry/exit
@

’—" Foot over Bridge |

-

Subway

Note: The drawing presented above is a conceptual drawing and is not to scale.
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B.1.4 : CONFLICT POINTS

Cars/2W vs Pedestrians; Buses vs Pedestrian; Cars/2W vs Buses

Conflict Points Conflict Points
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B.1.5 : ISSUES IDENTIFIED

Absence of tactile flooring for differently
Absence of zebra crossing abled users on outer ring road.

Inappropriate gap between bollards and Absence of raised crossing for pedestrians at

Ab v o
sence of kerb ramps in front of crossing dDeeince of Daliards v somme saces. itionalivart bt sinmy)

Absence of road markings, signages and
speed control measures at the intersection.

Damaged and obstructed pedestrian Absence of traffic calming measures like rumble Absence of road markings, signages and
infrastructure strips near junctions. speed control measures at the intersection.
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Visual hindrance by excessive growth of
trees, hiding the signages and obstructing
the driver's vision.

Absence of delineators and reflectors on

the median and carriageway edges.

Absence of segregated cycle tracks on
arterial roads.

Absence of chevron marking. Absence of bus stop marking at bus stop.
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B.1.6 : PROPOSED DESIGN

AW =

Provision of kerb ramps for the accessibility of differently abled users (as per IRC:103-2022).
Bollards should be provided in front of at-grade zebra crossing (as per IRC code:103-2022).
Provision of zebra crossing (as per IRC:35-2015, Pg. 107).

Provision of tactile pavers for differently abled on footpath (as per IRC 103-2022, Pg. 18).
Provision of raised crossing to slow down traffic and for the safety of pedestrians at crossing. As
per IRC: 99-2018, Pg. 25 raised crossing with a height of 150mm and slope of 1:10 is
recommended.

User- friendly footpaths must be provided, at a height of 150mm from road and a minimum clear
width of 1.8m - and/or in conformation with the guidelines given in IRC:103-2022, Pg. 8).
Typical road markings for road intersections should be provided (as per IRC:35-2015 Annexure: A,
Pg. 101).

Signages (as per IRC: 67-2022).

Provision of rumble strip (as per IRC code 99-2018, Pg. 10).

Delineators and reflectors must be provided on the median and carriageway edges for avoiding
accidents and for alerting users at night (as per IRC:79-2019, Pg. 03).
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11.

12.

13.

14.

Provision of dedicated cycle track to separate the motor traffic and the cyclists (as per IRC: 11-
2015 Table No.4, Pg.-7).

Any kind of vegetation must be removed at junctions for a length of 120 m on either side of the
opening to afford complete visibility to drivers (as per IRC: SP: 88-2019, Pg. 44).

Provision of chevron marking at intersection (as per IRC: 35-2015 Pg. 30) and hazard markers or
flexible object markers at bull noses (as per IRC: 79-2018 Pg. 11 & 12).

Provision of bus stop marking (as per page no. 79 IRC:35-2015).
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B.2: PUNJABI BAGH JUNCTION

B.2.1 : GENERAL DESCRIPTION OF THE SITE

Punjabi Bagh junction (Latitude: 28°4025.67"N, Longitude: 77° 824.37'E) is a grade-separated,
signalised 4 arm junction/roundabout where the Mahatma Gandhi Road and Rohtak Road intersect. It is
a major interchange for the passengers coming to Delhi from Rohtak side. The nearest metro station is
Punjabi Bagh West on the pink line. The green line crosses the intersection with Shivaji Park and
Punjabi Bagh metro stations nearby.

B.2.2 : EXISTING LAND USE

Commercial @ Transportation @ Residential

B.2.3 : EXISTING SCENARIO AROUND THE SITE

Roundabout

Note: The drawing presented above is a conceptual drawing and is not to scale.
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B.2.4 : CONFLICT POINTS

Car/ 2wheeler vs Pedestrian Bus vs Pedestrian

S Iy
*?:‘w ¢ / /é]

e Conflict points emerging due to absence of pedestrian crossing and refuge island.
e The geometry of junction is also one of the main reasons for conflict points.

Conflict Points
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B.2.5 : ISSUES IDENTIFIED

Absence of zebra crossin
- Absence of tactile flooring for differently

abled users on outer ring road

Absence of kerb ramps in front of Inappropriate gap between bollards and
crossing absence of bollards at some places

Damaged footpath

Absence of road markings, signages and

speed control measures at the intersection.

Absence of traffic calming measures like

Obstructed pedestrian infrastructure rumble strips near junctions (to control the
speed of vehicles).

35



Absence of delineators and

|

reflectors on the median and 1 L g
carriageway edges. }
1

............ . Absence of chevron marking hazard markers or
flexible object markers at bull noses.

Absence of segregated cycle tracks Visual hindrance by excessive growth of trees,
on arterial roads. hiding the signages and obstructing the driver's
. Absence of bus stop marking at bus stop.
1. Absence of at-grade pedestrian infrastructure at the junction, making the pedestrians

extremely vulnerable among the high-speed traffic movement.

2. There are no bus stops near the junction; they're about 400 to 500 meters away on each road
leading from the junction.

3. Damaged and obstructed pedestrian infrastructure on each arm, most of the pedestrian is
obstructed with columns.
. Absence of tactile flooring for differently abled users.
. Absence of traffic calming near junctions (to control the speed of vehicles).

Absence of road markings, sighages and speed control measures at the intersection.

. Absence of chevron marking and hazard markers or flexible markers at bull noses.

4
5
6
7. Absence of delineators and reflectors on the median and carriageway edges.
8
9. Absence of segregated cycle tracks on arterial roads.

1

0. Visual hindrance by excessive growth of trees, hiding the signages and obstructing the driver's

vision.
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B.2.6 : PROPOSED DESIGN

The junction is redesigned for the speed of 30 km/hr to ensure the safety

Proposed at-grade pedestrian infrastructure to increase the accessibility and safety for pedestrians.
Provision of raised crossing and extended Median Refuge islands on all four sides to slow down
traffic for safety of pedestrians (as per IRC: 99-2018)

Dedicated 2.5m wide cycle track to separate the motor traffic and the cyclists (as per IRC: 11-2015)
Proposed new bus stops near the junction (30m to 40m) on each approaching road to reduce the
pedestrian crossing movement

Redesigned the geometry of roundabout and corrected the turning radius and road width to reduce
the conflict area at intersection

Road Markings (as per IRC 35).

Installation of signages - Speed Limit, stop sign, pedestrian crossing and other necessary Signages.
Provision of rumble strip to slow down the through traffic (as per IRC code 99-2018, Pg. 10
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B.3: MADHUBAN CHOWK

B.3.1 : GENERAL DESCRIPTION OF THE SITE

A major interchange point, Madhuban Chowk is where the Outer Ring Road, Bhagwan Mahaveer Marg
and Lala Jagat Narayan Marg intersect. It is a major interchange point for passengers between the
Delhi Metro and other modes of public transportation on the Outer Ring Road.

Madhuban Chowk: The area is served by the Red Metro line, and the nearest metro station is Pitampura,
and nearby land uses include residential, commercial, and institutional. With Pitampura as the nearest
metro station, it attracts high pedestrian footfall. The wide junction also encourages speed making it a
risky spot. The road at the junction is wide enough to encourage increase in Vehicular speeds, resulting

in unsafe movement for all road users. As per Delhi Traffic Police Accident Report, it was named as one
of the blackspots in 2019.

| Madhuban >
7= Chowk.

3400 sgm four - armed intersection witnesses’ traffic throughout the day.

 There are no restricted right turns or U-turns here.

« All the arms have two and three defined lanes while the traffic forms multiple ques during the signal.
« There is no provision for non - motorized transport infrastructure.

» There are numerous non permitted vehicular movements around the refuge islands, as well as
conflicting signal phasing which leads to an unsafe environment for vulnerable road users.
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B.3.2 : EXISTING PEDESTRIAN CIRCULATION

No Pedestrian crossings
and huge residual area

Refuge Island is not
enough to cater
the pedestrian
waiting area
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Pedestrian Movements

The junction lacks refuge islands and
pedestrian crossings, putting lives at risk.
People also tend to cross haphazardly owing
to lack of pedestrian infrastructure.

The wide slip lanes for free left turns lack
traffic calming measures.

Long distance to cross due to underpass
without any refuge islands makes pedestrian
extremely vulnerable among the high- speed
traffic movements.
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B.3.3 : CONFLICT POINTS

1.Traffic from Southwest is taking non permitted
movement leads to availability of space near the
refuge islands. Also, multiple two wheelers take
U- turn on the North - East edge from an
unseparated space increases the risk of near
miss.
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2.During the second phase of the signal, right
turn movements are allowed from two directions
increasing the risk of collisions. This increases
the risk of crashes.

3. Movement from South - East edge of the
intersection but there are multiple non
permitted movements overriding the refuge
islands from South - West corner.

——  Signalized Traffic Movements
==emsemsensde Non - Permitted Movements
. Conflict Points
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B.3.4 : ISSUES IDENTIFIED

Due to existing road alignment and underpass infrastructure, two residual spaces are created
on North- East and South-West edge of the intersection. As a result, these residual spaces are
misused by vehicles to take U- turns.

Due to unavailability of the pedestrian crossings, pedestrians also prefer to use these spaces as
waiting areas, exposing them to high-speed turning vehicles.

These residual spaces also encourage non permitted movements further adding to the risk
factors.
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