Ahmedabad Urban Road Accident Stu

2016

Comprehensive analysis of 156&idents examined between January to December 201

Submitted by:

JP RESEARCH INDIA PVT LTD
No0.703, Sakai3, Ashram Road,
Near Income Tax Circle,
Navrangpura,Ahmedabad- 380014
Guijarat, India.
Phone: +9179-4007 7714/15/16

Submitted to:

COMMISSIONER OF TRAAPORT, GOVT. OF GUBAT
2nd Floor, Block No. 6, Dr. Jivraj Mehta Bhavan,
Gandhinagarz 382010, Gujarat




Ahmedabad City Roadccident Study

Table of Contents
ACKNOWLEDGEMENTS. ....tuueiiituneeestimmmmmmmsee st eesstan s mmmmmmmmss s ee s st s st immmmmnnm e s s san e sesas s emmmmmmnns s s
How DID THIS STUDY m\P - . .
HOwWDOESIPRICONDUCT THIS STUD®R FREE FOR THE GCRI‘{H\/IENT7
DOES THIS STUDY AFFEMIY PRIVACT ..uuiiitiieiite e e et smmmmmmmms s st sessete s smmmmmmmmt s e s stasses et smmmmnn
WHAT IS THE OBJECTINEE THIS REPORI......ucivvinierrnnsemmmmmmmmesneesssnnesssimmmmmmmms e s ssnneesssnns smmn
ABOUTJPRESEARCHINDIA. ..
ABOUTROADACCIDEN'ISAMPLINGS(STEMZ INDlA(RASSI)
ACCDENTDATASAMPLE
How WERE THESE ACCINES FOUN@ PP UPPORUUSPPY A 0|
WHY AREO ON-POLICEREPORTEIACCIDENTS IMPORTAI?]’. ............................................. 10....
DISTRIBUTION OF TOTAACCIDENTS AS PER AOE JURISDICTIQN. ......ueivveneesvmmmmmnmseeeeennes 11..
CONTRIBUTINGFACTORST APRIMER ... .cciiiiiiiiiieee e s eemmmmmme e eatnn s e e e s s smmmmmmmms s e e etnnnseees s emmmmmmmms s+ ol
THEJPRIAPPROACH TETUDYING ANACCIDENT .....ciivtneeetuneesimmmmmmnmseessrnneeessnssmmmmmmmmessnsesesss i@
3 DATAANALYSIS... ettt tteeersimmmmm————ettteeestan s emmmmmnnneee s kD)
DISTRIBUTION ORCCIDENTS BHIGHES'ﬂ NJURYSEVERITY S PO UPUPRPPRI .-
DISTRIBUTIONOF156 ACCIDENTS BASED ONHIR LOCATION AND BHEST INJURY SEVERIT....16
DISTRIBUTION OF ALACCIDENT VICTIMS BES® ON THEIRGENDER AND AGE.......ccccvvvunneririmmnnns 17
DISTRIBUTION OF THE ALE VICTIMS BASED OMEIR AGE AND INJURSEVERITY........ceevvvnn... 17...
DISTRIBUTION OF THEEMALE VICTIMS BASEDN THEIR AGE AND INRY SEVERITY................ 18..
DISTRIBUTION ORACCIDENTS BIDAY ANDTIME OFOCCURRENCE........cccvuiiitnisimmcmmmmmreeeerneeenns 18...
DISTRIBUTION ORACCIDENTS BY DAY GFECCURRENCE........ccvuiiiineitimmmmmcmreeetee et e et smmmmmmend O
DISTRIBUTION ORACCIDENTS BYIME OFOCCURRENCE ........ccvvnevvnnsimmmmmmmeeeeesnessnnnssmmnnnnnd D
VEHICLE#R OADUSERYNVOLVED... Y §
ROADUSERSAFFECTED INCRASHES WITI-IFATAL ORSERIOUS] NIURY....oevvnererineeeeren smmmmmmmme e evaees 2Q.
ROADTRAFFICACCIDENTIYPES. ..... oottt mmmmmmmm e e e e s emmmmmmmme s 2L
SAFETY SYSTEM USAGE......uuiiiruneeesimmmmmemsesestnsesesnn s emmmmmmmme st e setasssss immmmmnm s e s ssnsssssens smmmmmnnd 3
DISTRIBUTION OF HELMEUSAGE .....u.civvuneietnncemmmmmmmesseeesetneessvmmmmmmmmseesssneesssn s smmmmmmmms s s s 2o
4 CONTRIBUTINGACTORBINALYSIS... .ot eieemmeme et emmmmmmmms e s v s wmmmnn 24
ANALYZINGACCIDENT ANDNIURYCAUSATION. ....uuuiiiitneeertnemmmmmmmmrseeeessnnssssimmmmmnmseesssnseessnns 24....
FACTORSNFLUENCINGICCURRENCE QRCCIDENT$156 ACCIDENTE.....cvvvvveeeeeevvenn s cmmmmeenn 24
HUMANFACTORSNFLUENCINGACCIDENTOCCURRENCE. .......cccvvueiitinimmemmmmeerneeeernnn s mmmmmmnns 20D
COUNTERINGHUMANFACTORS THATONTRIBUTE TAACCDENTS ... cevvieiiiineeevt s e e 26..
VEHICLEFACTORSNFLUENCINGACCIDENTOCCURRENCE ........cuuiiiitunnimemmmmcme e eeeevneeees s immmmenen i3
COUNTERING/EHICLEFACTORS THATONTRIBUTE TAACCIDENTS ...tuiivieivneernescmmmmmmmme s e 38.
INFRASTRUCTUREACTORSNFLUENCINGACCIDENTOCCURENCE .. ...uuueiiviieeerencmmmmmmme e eeeann 41..
COUNTERING INFRASTRUGREFACTORS THAT CONTRIBE TO ACCIDENTS.....uvvvniiineevenvnnes 41
FACTORSNFLUENCINGCCURRENCE ORJURIE$137 FATAL/SERIOUSACCIDENTE......uvvunnnnnn. 54..
HUMANFACTORSNFLUENCINGNJURYOCCURRENCE ......cccuuuieiiitccmmmmmmmeee e eeeeen e st mmmmmnms e e e 2 oD
COUNTERINGAUMANFACTORS THATONTRIBUE TOINJURY....ccuuiirniirnessscmmmmmmmmseerneesnnesnns 55....
VEHICLEFACTORSNFLUENCINGNJURYOCCURRENCE .........uueiivvensimmmmmcmmeeeeenneeeesnsmmmmemame e e s 29

bomND DD W

ol
o o

JP Research India Pvt. Ltd. | Road Accident Stydgnz Dec 2016)




COUNTERING/EHICLEFACTORS THATONTRIBUTE TONJURY......cuviiiiiiiiiinisscmmmmmmmm e 59...

INFRASTRUCTUREACTORSNFLUENCINGNJURYOCCURRENCE .....0ccciiuiiieiisimmmmmnme s 65....
APPENDDA: JPRI RASSCONTACTNFORMATION........oooiiiiiiiiii i e LD

APPENDDB:ACCIDENTTYPEDEFINITION......cooiiiiiiii e 76....

JP Research India Pvt. Ltd. | Road Accident Stydsinz Dec 2016)




Acknowledgements

We express our sincere thanks tdir. R. M. Jadav, IA&ommissioner of Transport Mr. Kamal
Kumar Dayani, |IAS,Former Principal Secretary Commissioner of Transport and Mr. J. P. Gupta,
IAS, Commissioner of Hedh, Medical Services & Medicaldtication for giving us the opportunity
to conduct this study.

We would also like to extend ourthanks to Mr. A. K.Singh IPS Commissioner of Police,
Ahmedabad City Mr. Shivanand Jha, IRSormer Commissioner of PoliceAhmedabad City;Dr.
Sudhir Kumar Desai, IPS, Additional Commissioner of Poli€Eraffic), Ahmedabad CityMr. H .G.
Patel, IPS, Former Additional Commissioner of Policé€Traffic), Ahmedabad City; Mr.Subhash
Trivedi, IPS Former Additional Commissioner of Police (Traffic)Mr. Narendrasinh GohilGVk
EMRI 108Ambulance Service Mr. Nitin Dossa, Executive Chairman, Western Indian Automobile
Associationfor their co-operation and assistane during the projed and, we sincerely thank all
the officials, present and past, who have supported this study.

Our sincere appreciation and gratitude to all the officers of Gujarat State Police for their support
and cooperation. We hope thatthe government would soon recognizetheir importance andtrain
them in Road accident management angyrovide them with better protection, equipment, and
facilities so that they can do their jobs more effectively and, in turn, help in saving more lives. We
are grateful to the GVKEMRI108 Ambulance Service personnelvho work 24/7 to save lives of
people andprovide uswith details of the accidents

This study is being conducted under the Road Accident Sampling Systermdia (RASSI) project,
which is aninitiative financially and technically supported by the following consortium members:

, MARUTIjf $ SuZuKi N\
@ Way of Life! ISSak
N

RENAULT

TATA MOTORS @ TOYOTA

Jb.*

RESEARCH, INC.

DAIMLER ) BOSCH

&@ S ()

HYLNORI Autoliv LA

RASSI Consortium Members

JP Research India Pvt. Ltd. | Road Accident Stydsinz Dec 2016)




We thank the RASSI consortium members not only for their financial support batso for their

belief in safer road travel for India, which ulimately has made this project possibleWe also take

this opportunity to express our deepest sense of gratitude to all the researchers and employees

of JP Research India, and JP Research, Inc., whose untiring efforts, dedication and passion have
madeall this possible.

We think this is a pioneering attempt in India towards datadriven road safety strategies that have
proven to be highly effective in mitigating fatalities, injuries and accidents around the world. We
hope that the data collected and analyzeffom this study is useful to all the stake holdersof
Ahmedabadroads (including all road users) in making our journeys safer.

Our study is dedicated to all the people whose lives have been affected,
directly or indirectly, by road accidents oAhmedabaccity roads

JP Research India Pvt. Ltd. | Road Accident Stydsinz Dec 2016)




1 INTRODUCTION

Ahmedabadcity is the administrative headquarters of the Ahmedabad district ands the seat of
the Guijarat High Court It is the sixth-largest city and seventh-largest metropolitan areaof India.
Ahmedabad has emerged as an important economic and industrial hub in IndiResidential areas
are densely populated and hence the roadsf Ahmedabad see a lot of norized 2-wheelers
(M2Ws) and motorized 3wheelers (M3WSs) plying on them.

The study area of thigoad accident study coversabout 2000+kilometers of important roads and
highways that falls under the city limit of Ahmedabad This report presents the results of the
study of accidentsthat occurred on the public roads of Ahmedabad city (Figure 1) thawere
examined byJP Researcindia (JPRI)between Ist January and 3% December 2016
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BACKGROUND
How did this study begin?

In November 2013, JPRI approached the Transport Departmenf Gujaratwith a proposal to
conduct ontsite crash investigation and accident data collection on selected roads of Ahmedabad
and Gandhinagar districts. The proposal was accepted, and since 7 February 2014, JPRI
researchers have been examining accidents esite as ®on as they are informed of a crash. We
started in 2014, with a small study area and the team focusing on accidents notified to GVK EMRI
108 in the western parts of the Ahmedabad city. FromsiNovember 2015, with the approval of
Commissioner of Police, Amedabad city, JPRI expanded its study area and started covering the
entire city focusing on all the fatal accidents reported to the police, and serious injury and minor
injury accidents notified by GVK EMRI 108. Now we operate aridvestigate road accidens
throughout the city limits of Ahmedabad.

Howdoes JPRI conduct this studyor free for the government?

This study is being conducted ahO COSTo the government. JPRI respects and is grateful for the
co-operation provided by the police and other goverment agencies for conducting these in
depth crash investigation studies. In return, JPRI provides reports that give scientific, detailed
and unbiased insights regarding road safety issues in India.

...........

Accident
Ahead

oy
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FIGUREZ2: JPRIACCIDENTRESEARCHERBERFORMINGON-SCENECRASH INVESTIGATIONS

JPRI accident research teams spend a considerable amount of time examining road crashes. In
depth crash investigations are conducted in a scientific manner involving detailed examinatiarf

the crash scene and crash vehicles and detailed coding of the injuries sustained by the accident
victims (Figure 2). In most occasions our researchers also interview the accident victims to
understand the accident sequences better. The data collectesistored in a database in a format
which allows for detailed analysis of accidents.

Numerous measurements, observations and notes are taken on accident data forms, which are

,,,,,,,,

OOAA Oi AOGEI A A OAEAT OEAEA AAOAAAMAIRABINITAA O2|

database is shared by a consortium of automotive manufacturers who use it for improving vehicle
design and developing Indiaspecific automotive safety technologies. This scientific research
consortium provides financial and technical suppor to JPRI under the RASSI initiative for
obtaining this data. (More details in the following sections).

Does this study affect my privacy?

This study is purely scientific, and personal infor mation such as victim names, contact
numbers, vehicle registration numbers, etc. are NOT stored in the analytical database.

JPRI crash investigation processes are designed keeping in mind that the entire purpose is not to
investigate accidents to find fault, but to make an unbiased scientific examination afeh accident

to determine the various contributing factors in order to better understand what could be done
to prevent reoccurrences of such accidents. Since personal information is not needed for analysis,
JPRI researchers, after completing an accidentaination, anonymizeall the details that go into
the scientific database.

JP Research India Pvt. Ltd. | Road Accident Stydgnz Dec 2016)
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What is the objective of this report?

Over theperiod of 1st January 2016 through 3% December 2016 JPRI researchers examined 231
accidents thatoccurred in the study area, ofvhich researchers were able to study 156 accidents
comprehensively to determine the rasons for the occurrence of the accidentand resulting
injuries.

This report provides an in-depth analysis of these 15@&ccidents andprovides information of the
various factors influencing accidents andhe resultant injuries on the roads of Ahmedabad city

4EA OADPI OO 116 171U EAAT OGEEZEAO OEAOA OAiI 1 OOER

number of accidents these factors have influenced. This ranking is tolpgolicy makers, decision
makers and road safety stakeholders in planning costffective road safety investments using
data-driven road safety strategies.

ABOUTJP RESEARCHNDIA

JP Research India PviLtd. (JPRI) isa private research firm dedicated to the business of
automotive crash data collection and analysis. The company, a fully owned subsidiary J®
Research, Inc.is a forerunner in road safety research and has undertaken pioneering estene
accident nvestigation and in-depth data collection projects aimed at scientifically understanding
and mitigating road accident fatalities in India.

Accident research has proven to be the best way to understand the characteristics of readrld
road traffic crashes Countries such a®JSA, UK, Germany and Japewsutinely use the results of
such research to significantly reduce the number of road traffic fatalities in their countries. The
fact that India has been losing approximately 18000 lives onits roads every year makes it
imperative that we too conduct this kind of research to identify and then take swift steps to
address the key factors influencing the high traffic injury and mortality rate in our country.

JRRI is experienced in using accident research mettumlogies developed in other nations and
AOOOT I EUET ¢ OEAOGA O1 OOCEO )T AEABO O1 ENOA OOA &4
on-site crash research projects on Indian roads, BPhas developed its own Indiaspecific crash

data collection forms, a methodology for conducting site and vehicle crash investigations in the
inimitable Indian traffic environment, and a searchable database of idepth accident data. In
AAAEOETI T h OEA AT I PATUSO AGPAOOO 1 AABUD pei@ET EI
perform their own data collection and analyss. In other words, at JIRI, our overriding objective

is to understand Indian roads, traffic and road users in ways that can be used to save lives: ours
and yours.

ABOUTROADACCIDENTSAMPLINGSYSTEM® INDIA(RASSI)

India is currently ranked highest in the world for road traffic fatalities; thus, here is a critical
need to reduce the number of road traffiecrelated fatalities across the country. While he
economic and social benefitof implementing standardized accident reporting and crash data
collection systems to improve road and automotive safety and reduce fatalities have been
demonstrated in Europe and theUSAfor some time, there has been no comparable system in
India.
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The absence of sysimatically collected, nationwide inrdepth traffic crash data is seriously
impeding scientific research and analysis of road traffic accidents in India. To address root causes
of real crashes and injuries across India, it is necessary to fully understandettraffic accidents
taking place throughout the country. Only real world accident data, properly defined, can reliably
identify the key factors that contribute to traffic crashes, both in terms of their frequency and
severity. Further, since cultural and socio-economic conditions as well as the roads themselves,
affect driving conditions and crash outcomeghe data must be specific to a particular regiorAn
automotive accident data collection systeny based on the models used in Europe/US, but
modified to suit Indian road scenarioz has been initiated by a consortium of automobile original
equipment manufacturing (OEM) companies. This initiative is called RASSI.

The genesis of the RASSI project began with a passenger car crash analysis study undertaken i
Chennai. This led to shorterm accident studies on National Highways in the districts of
Kanchipuram and Coimbatore with the cooperation of the Tamil Nadu state police.

Based on the experience from these initial studies, a robust methodology was demaéd to
perform an in-depth accident data collection and research that applied generically to all Indian
roads. A relational database was also developed to record the scientific data obtained from each
accident investigated by the researchers. Based on tkarly success of RASSI, a number of OEMs
came forward to provide financial support for the continuation of the study on a yearly basis. In
cmpp ET *02)80 #iEi AAOI OA $AOA #Al OOAR OEA 2
members were granted ineractive access to the database.

Crashes are continually being investigatedomprehensivelyby JPRI teamén Coimbatore, Pune,
Ahmedabad, Kolkata and Jaipyand the program logsa wide array of datgas well as vehicleand
crash site photographs. The teans collect and assess detailed evideneesuch asskid marks,
broken glass,debris, impacted objects,measurements of crash damage to the vehicleand
identify interior vehicle locations contacted by occupantsduring the crash event They then
follow up on-site investigations by linking medical record contentsto document the nature and
severity of injury from a crash.

The longterm goal of the RASSConsortiumis to extend RASSI to create an integrated network

of data centers across Indiawith the support of other automotive and transportation-related
companies and of the governmentThis would result in a common set of automotive crash data

for research and analysi©OT AAOOAO EAAT OE&ZU OEA 0Oi 1T 6 AAOOAO

Contact information for JPRI and RASSI is provided in Appendix A.
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2 METHODOLOGY
ACCIDENT DATA SAMPLE

Of the 231 accidents examined betweensilJanuary 2016 and 31st December 2016, JPRI
researchers were able to collect comprehensive data for 15&ccidents These 156 accidents
involve 301 road usersthat resulted in 129 fatalities and 53seriously injured victims.

How were these accidents found?

JPRIresearchers identified 6 GVKEMRI 108 ambulances who respond to road accidents

I AAODOOET C ET OEAA * edahad cty. Th® GWEMRIALGBAGHNtrél Roorm #ds
requested to provide text notifications of all road accidets which are attended by these 6
ambulances. On receiving the text message, JPRI researchers would travel to the crash scene and
examine the road acitlent. We are also notified by Ahmedabad city traffic police stations and
AT 16011 oilTi AAT OO Ail OEA EAOAT AAAEAAT OO EA{
Out of the 156 accidents, 25 accidents were notified to JPRI researchers through texdssages

of GVKEMRI Control Room, 121 accidents were notified by Police and remaining 10 accidents
were notified through other sources such as newspaper, researchers seeing an accident while
travelling to another accidentlocation etc.

As shown in figure 3 Most of the accidents examined are reported to the police.dN-reported
accidents were usually minor or no injury, but occasionally involved serious injuriesSuchnon-
reported accidents are still important foraccident analysis.

Police Reported
128
82%

FIGURE3: DISTRIBUTION OFL56 ACCIDENTS BASED ONERORTING OF ACCIDERTO POLICE

Why areoNon-Po | i c e R aqgridents angartant?
Having access to alload traffic accidentsis important because this:

1. Gives a nore realistic indication of the total number acciderts actually occurring on the
streets of Ahmedabad city.

2. Allows analysis of common ontributing factors leading to injuries in all fatal andserious
injury accidents.

3. Allows analysts to determine which safety systems work well, and whicdoes notin
preventing an accident or mitigating injuries.

D D /
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Distribution of total accidentsas per police jurisdiction
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FIGURE4: REPRESENTATN OF THE TOTAACCIDENTS BY POLICJEIRISDICTIONS

As can be seen from figure dhaximum accident cases were reported irgMivision(Sola) which is
22 % of the total accidents.

Ahmedabad citypolice jurisdiction areais divided into 14 Traffic divisions. The 156 accidents
investigated in the Ahmedabad city were distributed among these police stations as shown in
figure 4.
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FIGURES: REPRESENTATON OF FATAL ACCIDEINSTBY TRAFFIC DIVISNS

As can be seen from figurel%;, division (Ramol) reported maximum fatal accidents (20%) followed
by Az Division (Sola) with 16% of the total 121 fatal accidents.
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CONTRIBUTING FACTOR®& PRIMER

Road traffic accidents are primarily influenced by three main factors:
1 Human (drivers, riders, vehicle occupants, pedestrians, tityclists and bicyclists)
1 Vehicle(vehicle design/structure, mass, equipment such as seatbelts or tires, etc.)

 Infrastructure /Environment (EAOAET AEZOAO AAIT T AA OET MWAOOOPAC
design, signage, weather, conditionsffecting visibility, etc)

Conventionally, accidents are analyzed for each of the above factors, and the accideanisation
factor is finalized as aresult of a problem with only one of these factors. This type of analysis
results in an overrepresentation of human failures and tends to identify driver errors as the main
contributors to road traffic accidents. Thus, the commonly repeated wisdom O $ Oreefiol is
OEA AAOOA 1T &£ 1 OAO wnb T £ AAAEAAT 60068

The problem with this type of analysis is the assumption that the driver initiated the accident and
hence all responsibility lies with him/her. Influencing factors which are vehiclerelated and
infrastructure -related are often not accounted for, even though they are an inseparable part of
the whole accident.

THEJPRI #PROACH TOTUDYING ANMCCIDENT

When JPRI researchers examine an accident, they try to determine all the possible contributing
factors that caninfluence an accident independently or as a combinatiof.his kind of analysis
gives a broader perspective and can help identify vehicleelated and infrastructure related
solutions that can prevent accidents and mitigate injuries in spite of human errors.

O4EA AIT OAT OEI T Al 60*02) ADPDOI Al

e ¥

‘ ‘ ‘E
Venn diagram analysis

FIGUREG: APPROACHES FOR ANALNZ ACCIDENT CAUSES

Of course, not allaccidents result in serious or fatal injuries, and even for accidents occurring in
similar circumstances, the type and severities of injuries are often not the sami?RIresearchers
have found an accident (withcontributing factors leading to the crash that can have very
different injury outcomes based on the contributing factors that influence injuries.This
necessitates that accident occurrence be understood separately from the occurrence of
resulting injuries. Although injuries are the outcome of an ecident, the causal factors for an
accident need not be the same as those for the injuries sustained.
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Hence, just as an accident is analyzed for human, vehicle and infrastructure factors that
contributed to its occurrence, the resulting injuries aresimilarly analyzed for human, vehicle and
infrastructure factors that influenced their occurrence and severity.

Figure 7 is a representation of the JPRI approach to analyzing the factors influencing the
occurrence of anaccidentas related to, but separatdrom, the factors influencing the occurrence
of aninjury. Note that while this approach can be used even whenjuries are slight to none in
the case of this study, the focus was on serious/fatal injuries only.

(@eTaliglel0lilgle Finfluencing
Factors accident

\"-—_/

elpliglel¥iifalt  Finfluencing fatal
]S  Or serious injuries

Mer—

N —

FIGURE7: AREPRESENTATION OF THEONTRBUTINGFACTORSANALYSIS SEPARATING
INFLUENCES ORCCIDENTS ANDNJURIES

Below is a case study of an accident that demonstrates the above methodology.

Case Study

Accident Summary : Bus was travelling on a straight road towards south, a Motorized two
wheeler (M2W) with two occupants intended to cross the road from left to right with respect to
ABOB O OOAOAT AEOAAQE hedian Thé ridek & BI2VOriisjudgAdieRe
of the bus and entered the roadway. The driver of the bus who was ovspeeding for the
conditions was unable to react on time and had a Frot&ide collision. The rider of M2Wustained
minor injuries while the Pillion sustained fatal injuries. The ocupants of the bus were unhurt.

Vehicle body type

Vehicle Photos z
Damage sustained by the
vehicle s

\I.!..I. )

iph \\»\
'I!; . \\
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Contributing human factors 7 $ OEOA OB O | Speeding Excessive speed

Lead to the accident Inattention/Misjudgment for conditions
Contributing Vehicle factors z

Lead to the accident NETEE NeE
Contributing Infrastructure Intersection Design None

factors z Lead to the accident

Contributing factors thatlead to injuries sustained by notorcycle riders

Occupant role Pillion rider

Injury Severity Minor Fatal

Occupant impact/ contact Front fascia of the bus and | Front fascia of the bus and
area the ground the ground

Contributing factors 7
Lead to the Injury
Impact forces were taken by

Knock down to ground

Knock down to ground Helmet not used

Result Destroyed h elmet Fractured skull

FIGURES: DEMONSTRATINGPRIAPPROACH ON FACTOR®NTRIBUTING ACCIDENAND INJURY

In the above case, both the rider and the pillion rider of the motorcycle contacted the front fascia
of the bus atalmost the same speed but the injury outcomes were totally different. The rider
sustained minor injuries like superficial skin abrasions and contusions, whereas the pillion rider
succumbed to his injuries.

Although, the injury causation conditions were sme for the riders of the motorcycle, the sole
factor that made a substantial difference in the injury outcome was the usage of helmet by the
rider of the motorcycle. The helmet absorbed all the impact forces directed to the head of the
motorcycle rider and shielded it completely. The pillion rider whose head was unprotected died
due to head injuries.
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3 DATA ANALYSIS

The 156road accidents examined ofscene by JPRI researchers & analyzed todetermine the
key characteristics of these accidents.

DISTRIBUTONOFACCIDENTS BHWIGHESTINJURYSEVERITY

The distribution of the 156 road accidents by injury severity(based on the most severe injury
sustained by any human involved in each accident) is shown in Figuge As can be seen, about
78% of the accidentsexaminedduring this study resulted in at least 1 fatality of an occupant or
pedestrian involved in an accident. Out of these 156 accidents, 1aécidents(88%) resulted in
fatal or serious injury to at least one vehicle occupant or pedestrian.

Minor No Injury
10% 2%

Serious
10%

Fatal
78%

FIGURE9: DISTRIBUTION OF THE56 ACCIDENTS BHIGHESTINJURYSEVERITY

Injury Severity Definitions
The following are the definitions used to classify road traffic accidents.

Fatal Injury: An accident involving at least one fatalityAny victim who dieswithin 30 days of the
accident as a result of the injuries due to the acciderg counted as a fatality

Serious Injury: An accidentwith no fatalities, butwith at least one or more victims hospitalized
for more than 24 hours.

Minor Injury: An accident in whichvictims suffer minor injuries which are treated on-scene
(first aid) or in a hospital as an outpatient.

No Injury: An accident in which no injuries are sustainedby any of the involvedpersons. Usually
only vehicle damage occurs as a result of the acerut.
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DISTRIBUTION OF 19CCIDENTS BASED ONHIR LOCATION ANDGHEST
INJURY SEVERITY.

The map below represents the accident location and highest injury severity of all 156 road
accidents.

= \1 r < : x .\I‘
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?- Fatal accident:ﬁ - Serious accidel’ - Minor & Nojury accidents

FIGURELO: DISTRIBUTION OF ALL@CIDENTS BASED ON CATIONS AND HIGHESNJURY SEVERITY

As can be seen from the above distribution, both western and eastern parts of Ahmedabad city
saw equal distribution of the 121 fatal accidentsexamined by JPRI i.e., 50% respectively spread
across either side of the Sabarmati River. Majority of the serious dminor accidents examined
fall under the western section of Ahmedabad city.
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DISTRIBUTION OF AIACCIDENT VICTIMS BRI ON THEIR GENDEAND

AGE.
The total number of occupants and pedestrians involved in these 156 accidents were 472. This
includes 384 males, 84 females and 4 unknowns. They are distributed according to their sex as

follows:

m Male mFemalem Unknown

FIGUREL1: PERCENTAGIDISTRIBUTION OFOTAL OCCBANTS ACCORDING T@&$
As can be seen from the above chart (Figure 11), 81% of the victims involved in the accidents
were male.

Distribution of the male victims based on their age and injury severity

45%

30%

15% | |

0%
’ 1 to 10 11to20 21to30 31to40 41to50 51to 60 61to70 71 to 80

m Fatal 1% 11% 25% 25% 12% 11% 11% 3%
Serious 0% 17% 43% 12% 5% 7% 0% 2%
AGE GROUPS

FIGUREL2: DISTRIBUTION OF THEQTAL MALEVICTIMS(384) INVOLVED IN THE ACOENTS
BASED ON THEIR AGEN® INJURY SEVERITY
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As can be seen from figure 12, the male victims belonging to the age group of 21 to 30 years were
the most affected out of all the age groups. This age group also records the highasnber of
fatalities (25%) and serious injuries (43%) amongst all the age groups. The age group between
31 and 40 years also tops the list recording 25% of total fatalitie§.here were 102 fatal and 42
serious male occupants which are considered fahis analysis.Age of 2% fatal and 14% serious
male occupants is not known.

As can be seen, the age group between 21 and 40 whom we generally consider as the most
potential age group contributing towards the growth and development of their families and the
nation are the most affected, recording over 50% of total fatalities and serious injuries.

Distribution of the femalevictims based on ther age and injury severity
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FIGUREL3: DISTRIBUTION OF THEQTALFEMALE OCCUPANT®4) INVOLVED IN THE ACOENTS
BASED ® THEIR AGE GROUP BANNJURY SEVERITY
As can be seen from Figure 13, Female victims falling under the age groups of5@land 61-70
recorded the highest number of fatalities (22% each) amongst all age groups and, female victims
falling under the age group of 11-:20, 21-30 and 4150 recorded the highest number of seriously
injured victims (18% in each group).Age of 18% serious female occupants is not known.

DISTRIBUTIORF ACCIDENTBY DAY ANDIIME OF OCCURRENCE
Distribution of Accidents by dayf Occurrerce

All Accidents H Fatal Accidents
30
15 17 14 13 15 14
O l

Monday Tuesday Wednesday Thursday

DAY OF WEEK

Friday Saturday Sunday

FIGURE14: PERCENTAGHISTRIBUTION ORL56 ACCIDENTS BDAY OFOCCURRENCE

JP Research India Pvt. Ltd. | Road Accident Stydsinz Dec 2016)




The distribution of total number of accidents and fatal accidents based on the day of occurrence
is represented in the Figure 14. The distribution shows that the accidents (15&ccidents) are
distributed almost equally throughout the days of the week although Mondays records a slight
spike and Wednesdays records a slight dip in the occurrence of total accidents. Similarly, fatal
accidents (121 accidents) are also distributed evdpnthroughout the week and again Wednesdays
record the least numberof fatal accidents in a weekThis shows that the accident trend for both
total and fatal accidents remains urchanged be it a week day or a week off.

Distribution of Accidents byTime of Occurrence

The 156 accidentswere plotted againstatime durations of 3 hours(Figure 15) to identify times
of occurrence of accidentThe data shows lovest percentageof accidents(14%) occurred during
time period of 00:00 to 05:59 hours. The lowest percentage of fatal and seriousnjury accidents
(14%) occurred in daytime periods i.ebetween 00:00 to 05:59 hours.
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FIGURELS5: PERCENTAGHISTRIBUTION OHR56 ACCIDENTS BWIME OFOCCURRENCE
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numbers of injury victims or vehicles involved
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VEHICLES/ROAD USERSVOLVED

A total of 301road users (includes vehicles of all body typeand pedestrians)were involved in
the 156 road traffic accidents examined. These 301 road users includes 262 vehicles and 39
pedestrians. Figure 16 shows the percentage distribution of the types of vehicles/road users
involved in these 156 accidents.

Please note that the figure is based on a count of the vehicles and pedestrians involved 166he
accidents analyzed and not the number of occupants or accidents. In the case of pedestrians, each
pedestrian is a single count.

50

2 1 1

Truck Car Pedestrlan us M3W  Minitruck Bicycle Tricycle  Other

VEHICLE/ROAD USER TYPE

FIGUREL6: PERCENTAGIISTRIBUTION OR/EHICLER OADUSERTYPEINVOLVED(N=301)

As can be seen from figure 16, Motorized two wheelers (M2Ws) were the most frequently
involved road user type, recording 366 involvement in the total number of vehicles involved in
the accidents. Thids followed by trucks (17%) and cars (15%). The most vulneralel road user
type i.e., M2W, pdestrians, bicycles and tricyclestogether saw an nvolvement of about 52%6.

For purposes of this report, all persons injured outside of a vehicle are considereeqbestrians

i OAEAO OAAAEAAT O OUDPA6 Al AOGOEAZAEAAOGEI T N OAA ' b
ROAD USERSFFECTED IN CRASHBSTH FATAL OR SERI®INJURY

Figure 17shows the percentage distribution of road usergall vehicles and pedestriansHirectly
associated with a fatality ora serious injury due to the crash. Please note that percentages given
for M2Ws, M3Ws, cars, trucks, and buses reflect a count of vehicles with at least one fatal victim
or serious injury victim. Only in the case of pedestrians does the percentage reflebetnumber

of persons countedAlso, note that the below distribution is based on the highest injury severity
suffered per vehicle / pedestrian in the accidents i.e. a motorized twarheeler involved in an
accident consisting of a fatal and seriously injuredrictim will only be considered in fatal
distribution in the below figure (Figure 17).
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