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Importance: Need of Research

I. How pedestrian friendly are our
streets?

= Fach year more than one fifth of the people
killed on the road Accidents.
= |n India 10% of road death are pedestrian.

Source

¢ Annual report on Road Accident Deaths in India, 2019.
* Ministry of Road Transport and Highways, Road Accidents in India 2016
* GLOBAL STATUS REPORT ON ROAD SAFETY 2018
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2. How children’s friendly are our
streets?

= 3] children die in road crashes in India
everyday. As per annual report on Road
Accident Deaths in India, 2019.

3. Nearly one third of all daily
trips in New Delhi are made on
foot.

» Though pedestrians and public transport

Pedestrian fatalities (%)
BhE&HEEEESY

users together form the largest group of road
users, pedestrians have the largest share in

road traffic fatalities, varying between 45%
and 51%

Pedestrian fatalities as a proportion of all road traffic deaths,
New Delhi, India, 2001-2009

2001 2002 2003 2004 2005 2006 2007 2008 2009
Year
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Area: 426 5q. km2 p Why

Population : 56 Lakhs C heﬂ nai ?

(333 Gross density Persons/hectare)
Source: Chennai Master plan 2026

Thiruvallur

Chennai stands 1St with

S | INDIA |
City Level : :
: . o : w42l of total road accidents
Critical Analysis of Pedestrian Accidents : _ g _
. reported in 53 mega cities followed by Delni
B e Using cities past five years Accidents. : City (8.1%)

* Fatal Accidents (2017 -2021)
* Victim and Accusers Analysis

Chennai stands SeCONd in
road accident /atalities, with

B o T2 Sl > Specific Accused vehicle _
= Azwr( P 8 Working days & Weekends deathsl metro

-------

Spatial distribution of pedestrian accidents

>
1 &/ » Age-wise Analysis : cities, following Delhi.
e @@ef \-1 Vaiphay : Lzenim e > Peakand off-peak hours
) o BT AN N [ o District N
i nll = TAMIL NADU .
;«"'m a / BB raysums - BREREE e e e e e e e e e e s wgd p2019 in Chennai
T/ = wNE ﬂeyed roads lack requisite
Coordinates: ,’ == Greater Chennai ] pedeStrlaﬂ faCl“tleS
Ellglago’r:{ 29(210%'5 £ : ’ 1 am R L—-1 Corporation- GCC
||
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2018

Legend

fatal accidents (5 years) CSV
Pedestrian °
Cyclist °
Motor Cycle ®
Auto Driver ®
Auto Occupant ®
Bus Passenger °
Car Driver .
Car Occupant L]
Municipal Boundary -
National Highway —_—
MRTS & Metro Line

State Highway

.‘{q_:. CMA_Boundary |
Sources: Author
Comparison of Fatal and pedestrian fatal Inferences:
* Chennai stands second with regard to fatal accidents only behind the national capital Delni.
1500 1312 1269 1229 + The 1/3 of the total fatal accidents are pedestrian fatals in Chennai.
o —— 974  Since 2020's pedestrian fatal accidents has resisted around 25% may be because of Covid 19 Lockdowns.
1000 855 © In 2021 Its 28%, even though City unlocked in 2021, still Schools, Colleges and IT Companies are in online
mode.
444 423 416 * Itis observed that the City is highly vulnerable for pedestrians.
500 — — W8
0
20172018 2019 2020 2021 Percentage of 2017 2018 2019 2020 2021 o
—e—Fatal Accidents  —e="Pedestrian Fatals pedestrian fatal (%) 34% 33% 34% 25% 28%  Commissionerofice.
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Victim and Accusing Vehicle Analysis

Accidents (2017 -21)

Total No. - 31606

Accused Vehicle Victim Vehicle

Two-wheeler(Accused): 12,576

lCar Accused)9>0\

Two-wheeler (Victim): 18,547

N -

Pedestrian (Victim): 9,227
Bus (Accused) 4 682 =
—_— ‘Y :\-\ -

.
IUnknoanehicIe (Accused); 2879 « -~

: AN D

Cycle (Victim): 1,073 B

Car (Victim): 2,225 ||

- \ __________ — ™
IA_mo‘(Accg_sed);s,aze"“’" N \\\ . Qthers (Victim): 1,267 1

il
. UIII’\IIUV Y vg[m.u’c‘ (‘A&Fﬂﬁ-&‘l——

-Bicycle (Accused): 6 e == Bus(Victim): 1,025 0
-Pedestrian (Accused): 23 :

—Others(Accused): 77 Auto (Victim): 1,641 i

Sankey Diagram represents the Accused Vehicle and Victim Vehicle
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Pedestrian Accidents (2017-21)

Accused Vehicle

Two-wheeler: 4,155

w

£

4

&

>

| Pedestrian Victims: 8,642

g

i Bus: 695 I

O

v

o
Car: 1,921
Auto: 443 |

Others(Unknown Vehicle): 1,425

Pedestrian:-3

Sankey Diagram represents the Pedestrian Accused
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Total No. - 8642

Fatal

Fatal Two-wheeler: 549 I

Fatal Bus: 296 [

Fatal Car: 377 [

Fatal Auto: 72 =

Fatal Others(Unknown Vehicle): 451 I

Sources: Author

04



Comparison of Mode Share, Road Accidents and Fatal Accidents

Victim

Vehicle

m Fatal Accidents (2017-
202 1)(Total No. of Accidents -
5640)

m Accidents(2017-202 1) (Total
No. of Accidents - 31606)

Accusing

m Fatal Accidents

Vehicle

(2017-202 1)(Total No.
of Accidents - 5640)

m Accidents(2017-2021)

(Total No. of Accidents

- 31606)

— 5% m Mode Share 2018 I 0.30%
Others mm 5 9% Others me———— | 802%
0.00% 0.00% m Mode Share 2018
5% Oz
Cycle mm 300z Cycle o

. 2 O0% . 200

Rail Rail
I S 00% - YN
m I [ OC5%

Car = 188% Car meessssss— | 0%
| 0% —— 0
m 0% 03

Auto mm 31/« Auto w642
I | O% L Eraie
I 4 I 5 34

Bus mm 29/% Bus meeeee—— 3
E—— 07 (0% I 2 (%
S 3 | | 0.12%

Pedestrian meeessssssssssss—— 0/ 34 Pedestrian | 00/%
I

. [Two Wheeler

L EPONIA

. 5 3%
I 5.3.39%
) ¢

Two Wheeler

0.00%

I 4| O05%
I 39/ 9%
I

1000% 2000% 3000% 40.00% 5000% 60.00%

0.00%

1000%  2000%  3000%  4000%

: SPATIAL DISTRIBUTION PATTERN OF PEDESTRIAN ROAD ACCIDENTS IN A SOUTH ASIAN CITY: A cast sty oF cHenna

50.00%

Inferences:

The two-wheeler has
the maximum mode
share of nearly 30%.
Where else the two-
wheeler victim in the
road accidents are
53%.

The pedestrian is .
second highest mode -
share od 25%. Where
the accident are 27% -
and fatality rate is
31%. Pedestrians are
highly vulnerable in
roads. Almost 95% of
pedestrian accidents -
are converted to
fatal.

Looking at Accusing
vehicle two-wheeler
has maximum and
next car and bus.
Interestingly bus has
the maximum fatal
accidents then car.



Spatial distribution of Pedestrian road accidents related to specific Pedestrian Accusers

Accusing : Two-wheeler
Victim : Pedestrian

L

Koyambedu Partial
Cloverleaf Interchange

@ Major roads
min Municipal Boundary

/ Legend
— @Airport
: 1 (@} Bus Terminus
’ - [. 2 ; @Raiwaystaﬁon
I
]

Low

Medium

|
' IT Corridor
Sources: Author |

neNaisn o
1050 1 2 £3 4
[ = e =

I High

Coveters 3 # s
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Accusing : Car ML
Victim : Pedestrian A o

Koyambedu Partial
Cloverleaf Interchange

Legend
ar @ Airport
(a Bus Terminus

@ Raiway station

‘&= Major roads
wie Municipal Boundary

Low

Medium

I High

No . of Accidents - 4255 Nos.

Accusing : Bus
Victim : Pedestrian

Koyambedu Partial
Cloverleaf Interchange

-

Old Town &
Bazar
I

Bharad

[ Legend
o @Airport
(a Bus Terminus

@ Raiway station

‘&= Major roads
wie Municipal Boundary

Low

Medium

I High

No . of Accidents

695 NOs.

Accusing : Auto
Victim : Pedestrian

Fecat

Sources: Author
N

“aAalim

1050 1 2 £3 4
[ =™ = e = FUEESY

........

Old Town &
Bazar

‘&= Major roads
wiie Municipal Boundary

Low

Medium

I High

No . of Accidents - 443 NoOs.
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Inferences:

The Koyambedu partial
cover leaf interchange is
observed as highly critical
area for Two-wheeler, car
& Bus hitting the
pedestrians.

The OMR road which
leads to Pondicherry has
witnessed high number
of pedestrian accidents
because of Two-wheeler
& Car. Thisis an IT
Corridor and consists of
Bar and pubs.

The old town has
maximum number of
Auto hits pedestrian
Accidents.
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. Hourly distribution of Pedestrian road accidents by working days, weekend days
140
120
Inferences:
The peak hours of
morning from 9 -1 TAM
+ 100 and evening 5-7 PM
o witnessed maximum
% number of accidents.
Q
< 80 In weekends the
c . .
O accidentis gradually
= increasing in forenoon
g 60 and attain peak at 7PM.
Q. Out of all, the maximum
© accident happened on
29 40 Sunday 7pm.
20
0
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24
Time (in hours) Sources: Author

—e-=Monday =e=Tuesday =e=Wlednesday =e=Thursday =—e=Friday =—e=Saturday =—e=Sunday
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Spatial distribution of Pedestrian road accidents related to specific period of time

OFF PEAK HOURS PEAK HOURS OFF PEAK HOURS PEAK HOURS NO DAY LIGHT HOURS
06:01 -09:00 09:01-11:00 11:01-17:00 17:01-19:00 19:01 - 06:00

.....

e ol R T 4 pres

=

Koyambedu Partial

Koyambedu Partial
Cloverleaf Interchange

Koyambedu Partial
Cloverleaf Interchange

Major entry poio
P

Cloverleaf Interchange
Major entry paipt.
o =\

~~~~~

[ 3
w | 1ose 12 {3 ¢
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1198 Nos. 999 Nos. 2213 Nos. 1106 Nos. 3130 Nos.
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&

Accusing : Auto 1‘;‘%

Pedestrian Accidents (2017-21)  Total No. - Victim: Pedestran 16

O Careless Driving
8642 3 .

Accusing Vehicle Cause of Accident

~r

.......

Two-wheeler(Accused): 3,307 Overspeed (Cause): 5,021

.........
.....

OldTown | wemwe] @88 i Old Town
& Bazar 1 § & Bazar

Car(Accused): 1,530 ‘ ~ Drunken drive (Cause): 6
: Q:\d overtaking (Cause): 42—
\ /rrm[gper turn(Cause);-87==

/

N\

Bl a | Raiway station
......... RaY,

@= Major roads = Major roads

I Unknown Vehicle(Accused): 1,136 f - i :
) l/\é{\\\&sh driving (Cause): 1,390 o / il 7
~_2 tl

5 w1 Municipal Boundary miiw Municipal Boundary
: e Low VALUE
N Auto(Accused): 440~ ‘_\\»—\ ; = oA
— <X  Hit & Run (Cause): 8- —
~_ N ! v | N Medium
I—Mcused) 573 o C\aFe! ss driving (Cause): 316 i A / i A ta
S E . % £ |l
= — = gl AR | I 1 f B v st o 1 N —. —
o Bad reversing (Cause): 32 — === ] { 4 e ——— + (iam I High I igh
o W L b kanner
Pedestrian Carelessness{Cause):84== - o B B
Sankey Diagram represents the Accused Vehicle and Cause of Accident Sources: Author
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Age wise distribution of Pedestrian road accidents by Injured, Fatal & Total Accidents

4000

3500

3000

2500

2000

1500

No. of Accidents

1000
500

0

E Injured (Without fatal)
m Fatals
m Total Accidents

Age Wise Anlaysis

1936
1650
888
568
320 286
Cfﬂen Young-cdult
0-18 19 - 39
568 1650
320 286
888 1936

3433

2757

I 676

Older Adult
40 - 59
2757
676
3433

Age wise Category

m Injured (Without fatal) mFatals

m Total Accidents

2759

1966

793

Senior Citizens
60 +
1966
793
2759
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Inferences: :

= The fatality rate is high -
in Children and Senior
citizen category.

* High injured accidents -
spotted in Older Adult  ;
category, '
Comparatively they
have less amount of
fatal rate. :

= Qutofallyoung Adult :
category has less
fatality rate.

= The children and
senior citizen are
highly vulnerable in
terms of fatality and
senior adults are :
vulnerable in terms of  :
Accidents. :



Inferences:

DEllﬂeathﬂ Of NelghborhOOd After analyzing all the city
level accident data. The
findings from analysis are
used to delineate the
neighborhood.

Ward wise Pedestrian Pedestrian Accident hotspot Map

Accidents Map

Other parameters considered for
delineation of Neighbourhoods

@ High pedestrian
accident count junctions
=== Major roads chennai
® Mega street packages
© Smartcity Areabased
development
@ Pedestrian plaza

iz Neighbourhood
=== Municipal Boundary

Ward wise Criticality

Legend
Neighbourhood
Pedestrian Accident

(] Very Low hotspots Neighbourhood
A [ Low High === Municipal Boundary
[ Medium Very High OpenStreetMap
B High I Extreme
0 5 10 km I Very High === Municipal Boundary
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Neighborhood Analysis

Intersection and Street Assessed Pedestrian Accidents Hotspots

/
/
/
4
4
2 rhﬁ mpe:

t

& Busstops
Metrc Iine T_Hagar

{@) Metrc Station ™ Nagar
 MRTS line T Magar

i 9 ; MRIS Stativr T_Nagar

—— Sauthemn railway line

r_l e
: — AR % Soulhern reileay st
*m"“"“-'w:@%%x VALUE
‘ = L = .
P Modderate
0 500 ,000 m / ¥ —
I Sdidapet e — . i
* Introducing TACTICAL URBANISM in intersection redesign.
N e Poor pedestrian Basic pedestrian Reasonable * Having potential to incorporate SUPER BLOCK model to enhance Neighborhood
: : » pedestrian Walkability.
pedestrian condition condition "
condition ¢ Introduce STREET TRAFFIC CALMING FEATURES to address Over speed and Rash
driving.
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Address the pedestrian road safety

Issues

Recommendations

Develop a Strategical intervention to address the

Pedestrian Accident Hotspots

: _ : site specific issues.
: Koyambedu Partial Cloverleaf Interchange. The interventions Such as
- Vulnerable in terms of + Introducing TACTICAL URBANISM in intersection
-« Two-wheeler & Car hitting pedestrian redesign.
-« During morning peak hours. :
- Because of Over speeding

Koyambedu Partial :

Cloverleaf Interchange

Maorenrypoirt  TEBEEEGRNNGE ) e
Old town & Bazar area. * Incorporate SUPER BLOCK model to enhance

: Neighborhood Walkability.

- Vulnerable in terms of : o o ey i s
- » AULO hitting pedestrian =i rrl ....
-+ During morning peak hours. |’|l| —lJ

- o Because of Narrow streets and bazar area. l']
: J h i
I mE II Il-

NMT traffic

............................................................................................................................................................................................. Vehicular traffic ' l"l " I -

: OMR Road. +  Introduce STREET TRAFFIC CALMING FEATURES to

Min terms of ad_qress Over speed and Rash dnvmg .

« Two-wheeler & Car hitting pedestrian *‘%j ' - L

-« During evening peak hours. b B Sl - -

- * Because of Over speed and rash driving. e || el =

2 DUSTOAIUNKENT ANV, | s St medan, Speedabefoumps.Chicres & Rl
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N ; + Defining Available Right of way

Prototype Intersection

* Adequate Carriage way leads to
streamlined traffic.

7.2m wide two lane carriage way on both

side.

Redesign

Reclamation of pedestrian Space; ™ _ * Designated Cycle lane.
Creation of Bulb outs using Irees; to improve the 1.8m wide on both side.
geometric shapes that can be o shading in intersection.
painted in short time during tactical ~—— o Sidewalk.
urbanism event ~ 2.4m wide on both side.
Street lights / * Vibrantintersection with Tactical

’ measures

NS Table top Crossing ; as a

T traffic calming features. * Trees/ Natural shade
S

» Defining Centerline

* Pedestrian Crossing

* Proposed Elements

= Reclamation of pedestrian space

Tabl rossin = Avenue trees
able top CrosyRg Coloured patterns ;used as means of
~ traffic calming measure to slow down = Table top crossings
. traffic at the Intersection .
Curb cut; as a Universal = Street lights
design

=  Geometric patterns

= Curbcuts
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Findings and Learnings

* Pedestrians are highly vulnerable in terms of road accidents in Chennai.

Out of the total, 35% of fatal accidents are pedestrian fatal.

* This research analyzed the accident reports temporally and established a methodology for

highlighting the infrastructure gap

* Further research can develop a dashboard for the city to observe and analyze the road accident

data spatially.

THANK YOU

Karthikeyan Baskar



