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Abstract
Present paper is an effort to analyse the spatio-temporal distribution of road accidents in 
Haryana (2006-07 to 2015-16). Roads are the key to the development of an economy. A good 
road network constitutes the basic infrastructure that accelerates the development process 
through connectivity and opening up of the backward regions to trade and investment. Here 
with the development of road network, the number of road accidents have also increased 
which make it a most horrible and pronounced disaster in India as well as in the state of 
Haryana. The most prominent feature exhibited by the data is that the total accidents, person 
killed and injured have increased by approximately 1.5 times during the last two decades.It is 
also a practise to explain the accident population relationship in terms of Accident Risk. The 
analysis revealed that only one district falls in very high risk index i.e. Gurgaon and only two 
districts Jind and Palwal observed low accident risk.Severity index shows the seriousness of 
an accident and it is defined as the number of person killed per 100 accidents.Severity index 
is calculated which shows the seriousness of an accident and the index fluctuates in the given 
time period. Theroad accident has become most common and fataldisaster of present time. 
Key Words:Accident risk, disaster, damage, causalities.

Introduction
The increasing dependency on transport 
system in today’s life has led to increase 
in number of vehicles, roads etc. which 
is considered as the development of any 
economy or country. But the increasing 
number of roads and vehicles also leads to 
the road accidents which are very frequently 
occurred and becomes a serious problem for 
the society. It is neglected in today’s busy 
life but after some it becomes a disaster for 
our society. It is a manmade disaster which 
affects the society. Disasters are called man-
made if they are the result of human action 
be it intentional or unintentional. Therefore 
whether it is intentional or unintentional, all 

kinds of man-made disasters lead to human 
suffering, loss of life and long-term damage 
to the economy of a Nation (Srinivas, 2010). 
Accidents in which a large number of people 
are affected are also categorized as disasters.
The rapid expansion of road transport has 
brought with it the challenge of addressing 
adverse factors such as the increase in road 
accidents. Road accidents are a human 
tragedy. It involves high human suffering 
and monetary costs in terms of premature 
deaths, injuries, loss of productivity etc. 
Most deaths and injuries due to road 
accidents are invisible to society. They are 
a hidden epidemic. In India, motor vehicles 
including two wheelers are growing at a 
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faster rate than the economic and population 
growth. Global Status Report on Road 
Safety (WHO, 2009) has estimated that 1.2 
million people die on the world’s road every 
year, and as many as 50 million others are 
injured. Over 90% of deaths occurred in low 
income and middle income countries, which 
have only 48% of the world’s registered 
vehicles. The problem of road safety is acute 
in India. In the year 2008 alone, number of 
road accidents were 4.8 lakh resulting in 
close to 1.2 lakh deaths and 5.2 lakh injured, 
many of whom are disabled for rest of their 
lives. Sadly, many of these victims are 
economically active young people. As per the 
World Road Statistics (2009) cross country 
comparisons of incidence of road accident 
related deaths and injury (accidents per lakh 
persons) shows lower incidence of both the 
parameters for India in comparison to many 
developed and developing countries. The 
number of road accident deaths per lakh of 
population at 10.5 in India was much lower 
compared with 12.72 in Korea and 13.68 in 
USA. Similarly, injury accidents per lakh 
of population for both in India and China 
were substantially lower at around 36.69 and 
24.82 respectively when compared to U.K. 
(298.54), USA (579.68), France (131.75), 
and Germany (408.23).  The scenario of road 
accidents at state level even in tiny states is 
also discouraging. In Himachal Pradesh the 
annual average of road accidents is around 
3000 resulting in to more than one thousand 
per annum while the number of injured 
persons in these accidents are around five 
thousands (Sharma and Kumari, 2014).

The increasing number of road and 
traffic accidents is a challenging issue to the 
transportation systems. It not only concern 
with health issues but also associated with 

economic burden on the society. Therefore, 
it is an important task for the safety analysts 
to carry out a comprehensive study of road 
accidents to identify the factors that causes 
an accident to happen, so that preventive 
actions can be taken to overcome the accident 
rate and severity of accidents consequences. 

Rationale of The Study: 
Government of India, Ministry Road 
Transport and Highways 2010 states that 
during the year 2010 there were around 5 
lakhs accidents, which resulted in deaths 
of 1,34,513 people and injured more than 
5 lakhs persons in India. These numbers 
translated into 1 road accident every minute, 
and 1 road accident death every four minutes. 
The analysis of road accident data 2015 
reveals that about 1,374 accidentsand 400 
deaths take place every day on Indian roads 
which further translatesinto 57 accidents 
and loss of 17 lives on an average every 
hour in our country. The rate of accidental 
deaths per thousand registered vehicles has 
helps Haryanato fall in top thirteen highest 
accidentprone states in the country as per 
the report released on accidental deaths by 
National Crime Record Bureau (NCRB, 
2015). A report said that during last 10 
years till 2015, state Haryana has witnessed 
around 11,233 road accidents in which 4,865 
people have been killed and 10,349 others 
injured. Data recorded by police shows that 
on an average around 11,000 road accidents 
are taking place in the state in which around 
2,000 people being killed and 5,000 others 
are being injured each year. Road accidents 
in Haryana have been rampant and in 2016 
alone state have recorded 11,211 accidents 
in which 4,838 people have been killed and 
others10,337 people injured.
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It is surprising that the large numbers 
of casualties on the roads of public concern 
for prevention does not yet seem to be 
sufficiently aroused. When a fatal accident 
occurs in air or rail transport a full inquiry 
and investigation are held, but these are 
not usual for road accidents, although the 
numbers killed are very much greater. 

Objectives:
Major objectives of the study: 
• To analyse the spatio-temporal 

distribution of road accidents in study 
area.

• To examine the pattern of severity and 
accident risk of road accidentsin the 
study area.

Data Base And Methodology:
The present study is entirely based on 
the secondary sources of data. The main 
sources of secondary data are the published 
and unpublished records of Haryana 
Government. In order to assess the spatio-
temporal changes in number of total 
accidents, person injured and killed has been 
computed. The district wise data for road 
accidents has been analysed for the period 
of 2006-2016 while a conceptual summary 
has been analysed with effect from 1966-
2015. Arc GIS software has been also used 
to show the spatial and temporal distribution 
and variation among road accidents during 
different years in the study area. The 
different indices are calculated which have 
been given as below.

1)  Accident Severity Index:
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modern bus fleet of 3,864 buses covers a distance of 1.15 million km per day, and it was the 

first state in the country to introduce luxury video coaches. Ancient Delhi Multan 

Road and Grand Trunk Road (GT Road) pass through Haryana. GT Road is one of South 
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Study Area:
Fig:1, The state of Haryana forms the study 
area of present analysis. Haryana is carved 
out of the former state of East Punjab 
on 1November 1966 on linguistic basis. 
Haryana is situated in North India with the 
area of 44,212 Sq. Km. It is ranked 21st 
in terms of area in India. It lies between 
29°58' to 30°30' north latitude and 74°54' 
to 77°22'east longitude. Chandigarh is the 
capital of Haryana, Faridabad in National 
Capital Region is the most populous city of 
the state and Gurugram is the financial hub 
of NCR with major companies located in 
it. Haryana has 6 administrative divisions, 
22 districts, 72 sub-divisions, 93 revenue 
tehsils, and 140 development blocks. 
Haryana is a non-coastal, interior state. It is 
located at an altitude of 200 meters to 1200 
meters or 700-3600 feet over sea surface. 
Geographically, the state can be divided into 
the regions i.e. The Shivalik mountain range 
in the northeast,The Yamuna-Ghaggar basin, 
creating the biggest portion of the state, The 
Aravalli mountain range to the south and 
Semi-arid sandy plateaus in the southwest.

Haryana has a total road length of 
23,684 kilometres. There are 29 national 
highways with a total length of 1,461 
kilometres (908 mi) and many state 
highways, which have a total length of 
2,494 kilometres. The most remote parts of 
the state are linked with metalled roads. Its 
modern bus fleet of 3,864 buses covers a 
distance of 1.15 million km per day, and it 
was the first state in the country to introduce 
luxury video coaches. Ancient Delhi Multan 
Road and Grand Trunk Road (GT Road) 
pass through Haryana. GT Road is one 
of South Asia's oldest and longest major 
road which passes through the districts 

of Sonipat, Panipat, Karnal, Kurukshetra 
and Ambala in north Haryana where it enters 
Delhi and subsequently the industrial town 
of Faridabad on its way. The state government 
proposes to construct Express highways and 
freeways for speedier vehicular traffic. 
The 135.6 kilometres Kundli-Manesar-
PalwalExpressway (KMP) will provide a 
high-speed link to northern Haryana with 
its southern districts such as Sonepat, 
Gurgaon, Jhajjar and Faridabad. The work 
on the project has already started and was 
scheduled to be completed by July 2013. The 
Delhi-Agra Expressway (NH-2) that passes 
through Faridabad is beingwidened to six 
lanes from current four lanes. It will further 
boost Faridabad's connectivity with Delhi.

Analysis And Discussion:
India is a signatory to Brasilia Declaration 
(2004) and is committed to reduce the 
number of road accidents and fatalities by 
50 per cent by 2020.However, with one of 
the highest motorization growth rate in the 
world accompanied by rapid expansion in 
road network and urbanization over the 
years, our country is faced with serious 
impacts on road safety levels (NCRB, 2016). 
The total number of road accidents increased 
by 2.5 per cent from 4, 89,400 in 2014 to 5, 
01,423 in 2015. The total number of persons 
killed in road accidents increased by 4.6 per 
cent from 1, 39,671 in 2014 to 1,46,133in 
2015. Road accident injuries have also 
increased by 1.4 per cent from 4, 93,474 in 
2014 to 5,00,279in 2015. The severity of 
road accidents, measured in terms of number 
of persons killed per 100 accidents has 
increased from 28.5 in 2014 to 29.1 in 2015. 
The analysis of road accident data 2015 
reveals that about 1,374 accidents and 400 
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deaths take place every day on Indian roads 
which further translates into 57 accidents 
and loss of 17 lives on an average every hour 
in our country.  Generally speaking, traffic 
junctions are accident prone areas. About 49 
per cent of total accidents took place on the 
junctions itself during the calendar year2015 
as against 57 per cent reported during 2014.

Table.1. Trends of Road Accidents in 
Haryana

Year Total 
Accidents

Person 
Killed

Person 
Injured

1966 335 140 241

1970 660 257 549

1975 759 354 827

1980 1552 594 1649

1985 2676 968 3321

1990 4707 2118 5448

1995 6677 2574 6808

2000 8392 2974 8562

2005 9520 3419 8975

2010 10934 4724 9891

2015 11233 4865 10349

Source: Statistical Abstract Haryana (1966-2015)

Road Accident in Haryana 1966-2015:
Table: 1, shows the trends of Road Accidents 
in Haryana for about five decades from 
1966 to 2015 and it observed the increasing 
pattern during this time period. Here 
increasing pattern refers to increase in 
number of total road accidents as well as the 

number of person killed and injured during 
last three decades. The time period shown in 
table is taken with the difference of five year 
because it makes a clear picture of changes 
taken place from 1966 to 2015. The most 
prominent feature exhibited by the table is 
that the total accidents, person killed and 
injured have increased by approximately 
1.5 times during the last two decades. 
The reason of this increase may be that 
the population and number of vehicle also 
increased. There are many more reasons due 
to which the number has gone increased. 
They include lack of awareness among 
people about safety measures, the condition 
of roads, driving skills etc. In a earlier 
study the downward trend in road accident 
rates was studied but in present study the 
upward trend is dicussed (Bjornskau and 
Gafni, 2000). The positive relation of total 
accidents, person killed and injured also 
shown in figure 2. The study started from 
1966 because Haryana state carved out 
of the former state of East Punjab on 01 
November 1966.

Fig.2. Trends of Road Accidents 1966-2015

Source: Computed by Author based on table 2.
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Total Accidents 
Table: 2 and fig: 3, reveals the spatio-
temporal distribution of total accidents in the 
study area. Number of accidents observes 
the fluctuations over the last 10 years. The 
senario of road accidents in Haryanacan be 
fluctuate means increase or decreases in the 
last 10 years. It is observed through data 
that Gurgaon have highest total number of 
accidents it may be due to the nearness of 
Delhi. Gurgaon is affected by Delhi traffic 
due to which the road accidents are high. 
Faridabad is on second in the number of 
accidents which is followed by Sonipat, 
Rewari, Hisar, Karnal, kurukshetra, Panipat 
and Yamunanagar. The number of accidents 
was lowest (30) in Ambala in 2006-07 but 

it is going to increase over the time and in 
2015-16 reached to 598.A previous study 
of Oyo state, Nigeria shows the spatio-
temporal analysis of road accidents and 
fluctuations obsevered in that study area 
(Jegede, 1998).

Total Person Killed and Injured Persons 
in Haryana (2006-2016):
Table: 3, reveals that the number of person 
killed in different districts of Haryana. The 
number of person killed is highest in Sonipat 
followed by Faridabad, Gurgaon, Karnal 
and Panipat. A previous study of Himachal 
Pradesh reveals that the number of accidents 
as well as the number of people injured and 
killed have been growing during the last two 
decades as the number of vehicles and the 
frequency of movement has also increased 
(Sharma and Kumari, 2017). Total number 
of accidents is highest in Gurgaon but person 
killed is in Sonipat due to lack of medical 
facilities. There is number of factors which 
affects the relationship of total accidents 
and person killed. It is not necessary to 
have positive relation in between this. There 
is evidence that using minimum safety 
standards, crash worthiness improvement 
in vehicle, seat belts use laws and reduced 
alcohol use can substantially reduce deaths 
on the road (Leon, 1996).

The Transport Department inquiry 
committee reports the major trigger factors 
turned out to be human error due to rash or 
drunken driving, bad roads and black spots, 
over loading and mechanical failures in 
case of both private and HRTC buses and 
other vehicles. But according to drivers the 
reasons which lead to accidents are lack 
of drivers which increases the work load 

Fig. 3.

Source: Computed by Author based on table 2.
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on duty drivers, the working condition of 
drivers, who have to work round-the-clock, 
spurious spare parts and poor maintenanceof 
buses etc. Most of the accidents occurred on 
main roads (highways) and in the majority 
of cases pedestrians were found to be at 
fault during crossing the roads (Majumdar 
et al. 1996).

Accident Risk in Haryana 2006-2016:
Table:2 and fig:4 & 5shows the accident risk 
in different district of Haryana in different 
time periods (2006-2016). Accident risk is 
defined as the number of accidents per 1, 
00,000 population. It shows the trend of 
increasing risk from 2006 to 2016. The value 
of accident risk ranges from low (below 30) 

Fig. 4.      Fig. 5.

Source: Computed by Author based on table 2.

to very high accident risk (above 90). The 
districts of Haryana have been divided into 
four categories on the basis of Accident Risk 
i.e. low accident risk (below 30), medium 
accident risk (30-60), high accident risk (60-
90), and very high accident risk (above 90).

Low Accident Risk (below 30): in 2006 
only two districts Jind and Palwal observed 
low accident risk but in 2016 Sirsa and 
Fatehbad also comes to this category. The 
resons may be refinement in the transport 
facilities, awareness among people about 
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safety measures, the condition of roads, 
changes in driving skills etc.

Medium Accident Risk Index (ranges 
from 30-60): in 2006 eleven districts 
falls in this category but in 2016 fifteen 
district comes under this. The districts are 
Mewat, Faridabad, Jhajjar, Rohtak, Bhiwani, 
Hisar, Panipat, Fatehbad, Sirsa, Kaithal, 
Yamunanagar in 2006 and in 2016 Palwal, 
Sonipat, Kurukshetra, Ambala and Pachkula 
come from 3rd category to this.

High accident Risk Index (ranges from 
60-90): in 2006 there are six district but it 
go down in 2016 and only three districts 
Rewari, Gurgaon and Karnal falls under 

this category.
Very HighAccident Risk Index (above 

90): in 2006 only one district observed very 
high risk index i.e. Gurgaon. It is possible 
due to its location near NCR Delhi, number 
and density of vehicles are very high, due 
to industrial development in this area and 
high population and accident risk is also 
high. But in 2016 it comes under second 
categories. There are many reasons due to 
which the number has gone down. They 
include refinement in the transport facilities, 
awareness among people about safety 
measures, the condition of roads, changes 
in driving skills etc.

Fig. 6. 

Severity Index in Haryana (2007-2016):
Severity index is calculated which shows the 
seriousness of an accident and it is defined 
as the number of person killed per 100 
accidents. Figure 6 shows the fluctuations 
in severity index in different districts at 
different time periods. The severity index 
decreases in 2016 in comparison to 2006 

in following districts like Panchkula, 
Yamunanagar, Kurukshetra,Panipat, 
Rohtak, Gurgaon, Rewari, Mahendergarh, 
Hisar, and Sirsa. There are many possible 
reasons which affects the severity index i.e. 
awareness among people, immediate first aid 
help,  availability of ambulance and medical 
facilities etc. which helps in reducing 
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the number of deaths. Some districts like 
Kaithal, Karnal, Jhajjar, Faridabad, Mewat 
have observed increase in severity index in 
2016 to 2006.

Conclusions
The present paperstudied the trends of Road 
Accidents in Haryana from 1966 to 2015 and 
it shows the continuous increase in the road 
accidents as well as thenumber of person 
killed and injured during last three decades. 
The time period shown in table is taken 
with the difference of five year because it 
makes a clear picture of changes takes place 
from 1966 to 2015. The most prominent 
feature exhibited by the table is that the 
total accidents, person killed and injured 
have increased by approximately 1.5 times 
during the last two decades. Accident Risk 
is studied throughly and analysis revealed 
thatonly one district falls in very high risk 
index i.e. Gurgaonand while two districts 
Jind and Palwal observed low accident risk.
Severity index calculated for the study the 
seriousness of an accident and the index 
fluctuates in the given time period. There 
are different reasons which leads to the 
accidents but over loading, over speeding 
and ignoring of traffic rules reported as 
the major causal factors. Therefore it is 
imperative to follow the traffic rules made 
by the government and at the same time 
government must ensure the strict adherence 
of traffic rules in the state. It is important to 
follow the traffic rules and safety measures 
in order to bring down the accident risk and 
fatality in the state of Haryana.
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