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Abstract
Although the enhancing of traffic safety is the main concern of the local highways agencies,
traffic accidents have been increased rapidly in recent decades mainly due to sharp increase in vehicles
using road networks. In order to limit such increase, the causes of accidents should be analyzed
properly so as to consider proper solutions. This paper uses real data taken from the local traffic
agency in Al-Diwaniya city for the period from 2004 to 2013 to indentify the frequency and causes of
traffic accidents.Questionnaire technique has also used in this study to show the percentage of
unrecorded accidents. The results showed that the average deaths in the city caused by traffic accidents
was found to be 33 deaths per 100000 population which is much higher than the world’s average death
rates of 18 deaths per 100000 population. It is found that more than 50% of traffic accidents are related
to drivers’ errors while the faults which may happen for vehicles are representing about 24%. About
46% of the recorded accidents are found to be when vehicles are hitting pedestrians while about 32% of
accidents are related to vehicle collisions. This suggests that some attention should be given to enhance
the pedestrians’ safety. The questionnaire results showed that about 21% of accidents are not recorded
within the local traffic agency and 39% of vehicles are involving traffic accidents. Some
recommendations are suggested in order to reduce traffic accidents such as the use of median barriers
to regulate pedestrians crossing, and the use of intersections channelizing, tunnels and bridges so as to
reduce traffic collisions.
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ﺍﻟﺨﻼﺼﺔ

ﻋﻠﻰ ﺍﻟﺭﻏﻡ ﻤﻥ ﺍﻥ ﺘﺤﺴﻴﻥ ﺍﻟﺴﻼﻤﺔ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻫﻲ ﺍﻟﻤﺘﻁﻠﺏ ﺍﻻﺴﺎﺴﻲ ﻟﻠﺩﻭﺍﺌﺭ ﺍﻟﻤﻌﻨﻴﺔ ﺒﺎﻟﻁﺭﻕ ﻓﺎﻥ ﻤﻌﺩﻻﺕ

 ﻟﻐﺭﺽ.ﺍﻟﺤﻭﺍﺩﺙ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻓﻲ ﺘﺯﺍﻴﺩ ﻤﺴﺘﻤﺭ ﻜﻨﺘﻴﺠﺔ ﺤﺘﻤﻴﺔ ﻟﻠﺯﻴﺎﺩﺓ ﺍﻟﺤﺎﺩﺓ ﻓﻲ ﻋﺩﺩ ﺍﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻤﺴﺘﺨﺩﻤﺔ ﻟﺸﺒﻜﺎﺕ ﺍﻟﻁﺭﻕ

 ﻓﻲ ﻫﺫﺍ.ﺘﺤﺠﻴﻡ ﺍﻟﺯﻴﺎﺩﺓ ﻓﻲ ﺍﻟﺤﻭﺍﺩﺙ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻴﺠﺏ ﺩﺭﺍﺴﺔ ﺍﺴﺒﺎﺏ ﺍﻟﺤﻭﺍﺩﺙ ﻟﻐﺭﺽ ﻋﻤل ﺍﻻﻗﺘﺭﺍﺤﺎﺕ ﻭﺍﻟﺤﻠﻭل ﺍﻟﻼﺯﻤﺔ
 ﻜﺫﻟﻙ ﺘﻡ.2013  ﻭﻟﻐﺎﻴﺔ2004 ﺍﻟﺒﺤﺙ ﺘﻡ ﺍﺴﺘﺨﺩﺍﻡ ﺒﻴﺎﻨﺎﺕ ﺤﻘﻴﻘﻴﺔ ﻤﻥ ﻤﺩﻴﺭﻴﺔ ﻤﺭﻭﺭ ﺍﻟﺩﻴﻭﺍﻨﻴﺔ ﻟﻠﺤﻭﺍﺩﺙ ﺍﻟﻤﺴﺠﻠﺔ ﻟﻠﻔﺘﺭﺓ ﻤﻥ

ﺒﻴﻨﺕ ﺍﻟﻨﺘﺎﺌﺞ ﺒﺎﻥ ﻤﻌﺩل.ﻋﻤل ﺍﺴﺘﻤﺎﺭﺓ ﺍﺴﺘﺒﻴﺎﻥ ﻟﻤﻌﺭﻓﺔ ﻋﺩﺩ ﺍﻟﺤﻭﺍﺩﺙ ﺍﻟﻤﺭﻭﺭﻴﺔ ﺍﻟﻐﻴﺭ ﻤﺴﺠﻠﺔ ﻀﻤﻥ ﻤﺩﻴﺭﻴﺔ ﺍﻟﻤﺭﻭﺭ
 ﺤﺎﻟﺔ ﻭﻓﺎﺓ ﻟﻜل ﻤﺌﺔ ﺍﻟﻑ ﻤﻭﺍﻁﻥ ﻭﻫﺫﻩ ﺍﻟﻨﺴﺒﺔ ﻫﻲ ﺍﻋﻠﻰ ﻤﻥ ﺍﻟﻤﻌﺩل33 ﺍﻟﻭﻓﻴﺎﺕ ﻟﺴﻨﺔ ﻤﻌﻴﻨﺔ ﻨﺘﻴﺠﺔ ﻟﻠﺤﻭﺍﺩﺙ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻫﻲ

 ﻤﻥ ﺍﻟﺤﻭﺍﺩﺙ ﻫﻲ ﻨﺘﻴﺠﺔ ﺍﺨﻁﺎﺀ ﻓﺭﺩﻴﺔ%50  ﻭﻭﺠﺩ ﺒﺎﻥ. ﺤﺎﻟﺔ ﻭﻓﺎﺓ ﻟﻜل ﻤﺌﺔ ﺍﻟﻑ ﻤﻭﺍﻁﻥ18  ﻭﺍﻟﺒﺎﻟﻎ2010 ﺍﻟﻌﺎﻟﻤﻲ ﻟﺴﻨﺔ
 ﻤﻥ ﺍﻟﺤﻭﺍﺩﺙ ﻫﻲ ﺤﻭﺍﺩﺙ%46  ﻭﻭﺠﺩ ﺍﻴﻀﺎ ﺒﺎﻥ. ﻤﻥ ﺍﻟﺤﻭﺍﺩﺙ ﻫﻲ ﻨﺘﻴﺠﺔ ﻋﻁل ﻤﻔﺎﺠﺊ ﻓﻲ ﺍﻟﻤﺭﻜﺒﺎﺕ%24ﻟﻠﺴﺎﺌﻕ ﻭ
 ﻨﺘﺎﺌﺞ ﺍﺴﺘﻤﺎﺭﺓ. ﻤﻥ ﺍﻟﺤﻭﺍﺩﺙ ﻫﻲ ﺤﻭﺍﺩﺙ ﺍﺼﻁﺩﺍﻡ ﻭﻫﺫﺍ ﻴﺅﺸﺭ ﻀﺭﻭﺭﺓ ﺘﻭﻓﻴﺭ ﺍﻟﺤﻤﺎﻴﺔ ﺍﻟﻼﺯﻤﺔ ﻟﻠﻤﺸﺎﺓ%32ﺩﻫﺱ ﻭ

%39  ﻤﻥ ﺍﻟﺤﻭﺍﺩﺙ ﻫﻲ ﻏﻴﺭ ﻤﺴﺠﻠﺔ ﻀﻤﻥ ﻤﺩﻴﺭﻴﺔ ﺍﻟﻤﺭﻭﺭ ﻓﻲ ﺍﻟﻤﺩﻴﻨﺔ ﻭﻜﺫﻟﻙ ﻭﺠﺩﺕ ﺒﺎﻥ%21 ﺍﻻﺴﺘﺒﻴﺎﻥ ﻭﻀﺤﺕ ﺒﺎﻥ

 ﻜﻤﺎ ﻭﺘﻡ ﺍﻟﺘﻭﺼﻴﺔ ﺒﺒﻌﺽ ﺍﻟﻤﻘﺘﺭﺤﺎﺕ.ﻤﻥ ﺍﻟﻤﺭﻜﺒﺎﺕ ﺍﻟﻤﺘﻭﺍﺠﺩﺓ ﻓﻲ ﺍﻟﻤﺩﻴﻨﺔ ﺴﺒﻕ ﻭﺍﻥ ﺘﻌﺭﻀﺕ ﻟﺤﺎﺩﺙ ﻭﺍﺤﺩ ﻋﻠﻰ ﺍﻻﻗل
 ﺍﻟﺠﺴﻭﺭ،ﻟﺘﻘﻠﻴل ﺍﻟﺤﻭﺍﺩﺙ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻤﺜل ﺍﺴﺘﺨﺩﺍﻡ ﺤﻭﺍﺠﺯ ﺍﻟﺠﺯﺭﺍﺕ ﺍﻟﻭﺴﻁﻴﺔ ﻟﺘﻨﻅﻴﻡ ﻋﺒﻭﺭ ﺍﻟﻤﺸﺎﺓ ﻭﺍﺴﺘﺨﺩﺍﻡ ﺍﻟﻘﻨﻭﺍﺕ

.ﻭﺍﻻﻨﻔﺎﻕ ﻓﻲ ﺍﻟﺘﻘﺎﻁﻌﺎﺕ ﺍﻟﻤﺭﻭﺭﻴﺔ ﻟﺘﻘﻠﻴل ﺤﻭﺍﺩﺙ ﺍﻟﺘﺼﺎﺩﻡ

 ﺍﺴﺘﻁﻼﻉ ﻟﻠﺤﻭﺍﺩﺙ، ﺍﺤﺼﺎﺌﻴﺎﺕ ﺍﻟﺤﻭﺍﺩﺙ، ﺍﻨﻭﺍﻉ ﺍﻟﺤﻭﺍﺩﺙ، ﺍﻟﺴﻼﻤﺔ ﺍﻟﻤﺭﻭﺭﻴﺔ:ﺍﻟﻜﻠﻤﺎﺕ ﺍﻟﻤﻔﺘﺎﺤﻴﺔ

1. Introduction and Literature Review
Reducing traffic accident rates is the main goal of highways designers.
However, traffic accidents have been increased rapidly in recent decades mainly due
to a sharp increase in vehicles using road networks. According to the USA National
Highway Transportation Safety Administration (NHTSA),the annual deaths due to
traffic accidents were about 10-15 cases per 100000 population. The World Health
Organisation(WHO) made a survey covering most of the World’s countries, including
Iraq, and reported that the number of deaths over the world reached about 1.24 million
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deaths in the year of 2010 with average of 18 deaths per 100000 population. Iraq falls
within the worst 10 countries in the death rates caused by traffic accidents. The
average deaths in Iraq in 2010 were 31.5 deaths per 100000 population.This
represents a need to focus on the accident rates causes in Iraq so as to make the
necessary solutions.
Fig. 1 shows that there are economically factors which are affecting accident
rates. Although, the low-income countries have only 1% from the worlds’ registered
vehicles, these countries have about 12% from the words’ deaths. The high-income
countries have about 47% from the worlds’ registered vehicles with only 8% from the
words’ deaths. The middle-income countries, where Iraq is classified in to, have 80%
from the words’ deaths with 52% from the world’ registered vehicles.

Fig. 1: Population, road traffic deaths, and registered motorized vehicles, by
country income status (Source: WHO, 2013)
There are some researches works which are focus on traffic accidents in Iraq.
Wisam (2011) studies the accidents pattern in Diyala city (east of Baghdad) and
reported that there were 400 accidents happened in the years of 2009 and 2010 and
about 130 persons were killed while about 830 were injured. Ewadh and
Habieb (2007) focused on fitting the binomial distributed for traffic accident data. AlAnbari (2011) reported that most accidents related to head injuries are caused by
cycling accidents. Such head injuries will mostly caused the injured to die.
Mohammed (2012) reported that more than 3000 people were entered the hospitals of
Al-Najaf city (160km to the south of Baghdad) due to traffic accident injuries while
14 of them were dead after 24 hours from entering the hospitals. Zalzala and
Mahmood (2013) reported that there are about 3400 accident rates were recorded in
15 provinces of Iraq during 2006. About 27.6% of these accidents were fatal while the
others are related to injuries only.
This paper uses real accident data taken from local traffic agency in AlDiwaniya city- Iraq to evaluate the traffic safety at the city. The data has been used to
present the difference in the accident rates between urban and rural areas, to show the
main causes of traffic accidents so as to make necessarily suggestions, and finally to
find the percentage of accidents which are not recorded within the officials’ local
traffic authority.

2. Methodology
This paper uses real accident data taken from local traffic agency in AlDiwaniya city- Iraq to evaluate the traffic safety at the city. The provided raw data
represents the monthly accident rates, accident causes, accident types and accident
hazard for the period from 2004 up to 2013. The data were based on highway types as
follows:
 Major urban roads: includes collector streets which are connecting the city with other
highways (i.e. rural roads) leading to the surrounding cities.
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 Major rural roads: includes parts of highways leading to the surrounding cities.
These parts are within the official borders of Al-Diwaniya city.
 Local streets: includes all streets coming from the city’s neighborhoods.
In addition, questionnaire technique is used to find the percentage of accidents
which are not recorded within the officials’ local traffic authority.

3. Analysis of Data Taken From Local Traffic Agency
This section describes the analyses of data taken from both traffic local agency
and also the data collected using questionnaire. The data used is for the period from
2004 to 2013.
3.1 Accident Rates
Fig. 2 shows the accident rates for some years from 2004 to 2013 in AlDiwaniya city based on highway types. In general, the figure suggests that there is no
fixed trends the accident rate at the city. The accident rates in high speed highways
“Major urban” (usually multilane highways) are much higher than those accident rates
in local and urban streets (which are usually have less speed rates). More or less, there
are about 1000 cases as yearly traffic accidents which are recorded with in the local
traffic agency.

Fig. 2: Accident rates in Al-Diwaniya city
3.2 Accident types
Fig. 3 shows typical distribution of the accident types which happened during
2010. The main types which are presented here are:
 Car to car accidents “collision”: includes all accidents occurred between vehicles.
 Car to pedestrian’s accidents “hitting”: includes accidents where vehicles are hitting
pedestrians.
 Single car accidents “overturn”.
 Other: includes all other accident types (e.g. a vehicle hits the highway barrier).
In general, the second type (i.e. when cars are hitting pedestrians) is the most
observed type of accidents. This represents about 46% of the total recorded accidents
and that suggests that some attention should be given to enhance the pedestrians’
safety. It should be noted here that about 160 accidents out of 918 accidents during
the 2010 happened in only five main roads and intersection in the city.
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Fig. 3 :Typical distribution of the accident types during 2010

3.3 Accidents Distributions
Fig. 4 shows the accidents distribution over the months of the year of 2010. The
figure shows that the highest rates were during February and November. This may be
related to bad weather conditions in winter season.

Fig. 4: Accidents distribution over the months of 2010

3.4 Accident causes
Fig. 5 shows the main causes of traffic accidents as recorded by the traffic
officers for the accidents happened during the year of 2010. About 60% of accidents
are related to drivers’ errors while the faults which may happen for vehicles while
moving are representing about 20% of the total accidents. Pedestrians’ errors caused
about 13% of the total accidents. This is mainly due to lack of crossing areas within
the city. Other causes such as “Roads”(e.g. poor geometric design) and passenger
errors (e.g. when passengers are talking to a driver” are representing about 2%).

Fig. 5 :Main causes of traffic accidents
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3.5 Accident hazard
Fig. 6 shows the accidents hazard for each accident type during the year of
2010. In general, the figure suggests that about 200 people were killed, 200 people
were got hazard injuries and about 750 people were got light injuries. It should be
noted here that these cases were only within the officials borders of Al-Diwaniya city.
The figure also shows that most of the accidents within the city are related to
light injuries. This is mainly due to the fact that the speeds of vehicle are minimal in
the city due to traffic congestion or due to the use of traffic calming tools which may
significantly affect the speed of the majority of vehicles.
Considering the rate of fatal accidents per the 100000 population, and by using
the number of populations for Al-Diwaniya city (part of Al-Qadisiya province) in
2010 of about 600,000 people, the rate of deaths could be estimated as below:
No. of deaths
Deaths rate =
* 100000
Equation (1)
Total population
200
Deaths rate =
* 100000=33.3 deaths/100000 population
600000
The value of 33 deaths per 100000 population is near to the Iraq average deaths
rates as reported by WHO (2013) of 31.5 deaths/100000 population (see section 1
above in this paper). It should be noted here that the Central Statistical Organization
in Iraq (CSO) reported that the number of deaths in Iraq in fifteen provinces in Iraq,
with population of about 25 million populations was about 2508 deaths. This
suggests average deaths if about 10 deaths/100000 population.The later rate is
inconsistent with that rate reported by WHO (2013) and the rate found in this study.
This reveals that there are some problems in the traffic accident data which are
reported by the CSO.

Fig. 6 :Accidents hazard during 2010

Fig.7 shows the percentages of the recorded accidents rates to the number of
registered vehicles based on data from 2003 to 2010. The figure suggests that about 37% of vehicles are subjected to traffic accidents every year. This means that during
ten years, for example, about 50% of vehicles may involve by one or more traffic
accidents.
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Fig.7: Percentages of the recorded accidents to the number of vehicles

4. Analyses of Questionnaire’s Data
It is strongly believed that there are some traffic accidents which were not
recorded within the local traffic agencies. This happened especially for accidents
which are not related to kills or hard injuries cases. Therefore, questionnaire technique
has been used so as to highlight the proportions of unrecorded traffic accidents. The
questionnaire contained some enquiries about the number of traffic accidents
happened for the driver and whether these accidents have been recorded in the traffic
agencies. The questionnaire sheets were given to the students of the Engineering
college-University of Al-Qadisiya and some other employers in other official offices
to be filled by them or their families. In total,about 1000 sheets were given while only
about 320 answers were obtained.
Fig. 8 shows that about 39% of vehicles, which are covered by the survey, had
one or more accidents before the survey. This supports the findings extracted from
Fig. 7 which shows the annual percent of traffic accident to number of vehicles.
Fig. 9 shows that about 21% of these accidents are not recorded. This suggests
that some efforts should be given so as to consider such high proportions of such
unrecorded accidents.

Fig. 8 :Percentages of vehicles involving accidents
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Fig. 9 : Percentages of recorded and unrecorded accidents

5. Recommendations to Reduce Traffic Ccidents
In order to reduce traffic congestion, it is essential to adopt traffic safety
requirements in design and constructing of highways. For example, median barriers
should be used to prevent the crossing of pedestrians from unauthorized locations and
therefore minimizing of pedestrians’accidents. Such median barriers are strongly
recommended to be used in pedestrians bridges’ areas since it has been noticed that
people are rarely used such bridges. In order to minimize traffic collisions, it is
essential to manage traffic movements on intersections.This could be applied by
splitting traffic movements using bridges and/or tunnels or by channelizing such
intersections. Additional solutions might be useful such as applying of traffic calming
technique which reduces vehicles’ speeds and consequently reduce accidents fatality.

6. Conclusions
This paper uses real data taken from the local traffic agency in Al-Diwaniya city
for the period from 2004 to 2013 to indentify the frequency and causes of accidents.
Questionnaire technique has also used in this study to show the percentage of
unrecorded accidents. The results showed that the average deaths in the city caused by
traffic accidents was found to be 33 deaths per 100000 population which is much
higher than the world’s average death rates of 18 deaths per 100000 population. It is
found that more than 50% of accidents are related to drivers’ errors while faults which
may happen for vehicles while moving are representing about 24%. About 46% of the
recorded accidents are found to be when vehicles are hitting pedestrians while about
32% of accidents are related to vehicle collisions.This suggests that some attention
should be given to enhance the pedestrians’ safety.The results also showed that most
urban accidents are not associated with death cases.
Questionnaire’s technique has also used in this study to show the percentage of
unrecorded accidents. The results showed that about 21% of accidents are not
recorded and about 39% of vehicles, which were participated in the survey, were
involved by one or more traffic accidents.
Some recommendations are suggested in order to reduce traffic accidents such
as the use of median barriers to regulate pedestrians crossing,and the use of
intersections channelizing, tunnels and bridges so as to reduce traffic collisions. In
order to reduce accidents fatality, it is recommended to adopt traffic calming
technique which reduces traffic speed.
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