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Abstract  Traffic accidents have serious public health and economic concern all over the world especially in developing 

countries. Oman had registered as the highest road accident death rate in the GCC and third highest in the Eastern 

Mediterranean region. The analysis of accident characteristics is one of the most significant aspects that engineers rely on 

during the design of road networks and/or the safety performance evaluation of roadway systems. The main objective of this 

paper is to perform several statistical analyses for traffic accidents characteristic at the road network in Dhofar, Sultanate of 

Oman. Such analyses will help to explore the scale and main characteristics of traffic accidents for specific network system or 

location as well as identifying the hazardous locations and the most important variables that may be considered in building 

Accident Prediction Models (APMs).In this study a new methodology for recording and analyzing accidents data was 

established. Different types of accident and accidents‟ causes were defined and analyzed in this study. Total of 5825 accidents 

was collected from Royal Oman Police (ROP) during 2007 to 2010. Statistical analysis was carried out using accident 

frequencies and accident rates. The results showed that “Collision between vehicles” has the highest ratio among the accident 

with 58% followed by “crashing with stationary” with 21%. Approximately 47% of total accidents occur at intersections,   

90% of them occurred at un-signalized intersections (roundabout and T-intersections). About 68% of fatal accidents occur at 

road links. The sideswipe accidents have the highest ratio among accident types. The accident rates for roundabouts (0.61 

accidents per million entering vehicles) are higher than the T-intersection rates (0.48 accidents per million entering vehicles). 

It seems that traffic volume and drivers‟ characteristics, road network types, weather and time were the major factors 

affecting the number of accidents. The results of the study may have significant consideration for transportation and road 

safety planning in Sultanate of Oman and other countries in the Middle East area, especially Gulf countries with similar 

conditions. 
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1. Introduction 

Traffic accidents represent a worldwide major problem. 

Over 1.2 million people die each year on the world‟s roads, 

and between 20 and 50 million suffer non-fatal injuries [1]. 

Over 90% of the world‟s fatalities on the roads occur in 

low-income and middle-income countries. The global losses 

due to road traffic injuries are estimated to be US$ 518 

billion and cost governments between 1% and 3% of their 

gross national product [1].  

Oman has seen a remarkable development during the past 

four decades through the rapid economic growth, 

modernization, and the infrastructure development. This has 

reflected on the increase of automobile usage and the car 

ownership. The total number of licensed vehicles in 2013  
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was about 10690 with an increase of 5.4% in compared to 

the year 2012 [2]. However, this development is 

accompanied by several problems such as traffic accidents. 

According to the Global Road Safety Report 2013, Oman 

had registered 30.4 deaths per 100,000 people in 2010 [3]. 

Oman registered as the highest death rate from road 

accidents in the GCC and third highest in the Eastern 

Mediterranean region [3]. In 2012 there are about 8209 

accidents and about 888 deaths with increasing 0f 6% & 9% 

respectively comparing to 2011 [4]. The total value of the 

write-off cars due to accidents in 2012 costs the nation 

about 9.14 million R.O. [4]. About 64% people died in 

Oman aged between 20 and29 years due to road accidents 

[5]. Therefore, the problem constitutes a significant burden 

to Oman‟s health care resources and a major concern for the 

national economic. 

Accidents are very complex events as these are 

combination of many factors such as highway geometry, 

driver behavior and human factors, speed limits, vehicle 

functions, and environmental conditions [6]. Targeting 



190 Siham Gaber Farag et al.:  Analysis and Assessment of Accident Characteristics:  

Case Study of Dhofar Governorate, Sultanate of Oman 

 

these factors and analysing them may provide better 

understanding for developing measures to improve their 

safety performance.  

Many countries have taken positive steps toward 

improving the institutional program to support road safety 

problem and have national road safety strategy authorized 

by the government [7, 8, 9, 10, 11]. 

Oman is one of the innovative courtiers in adopting the 

good practices to improve the burden of traffic accidents on 

the local and international levels. “Traffic Safety Institute” 

is one of the examples of increasing the public awareness of 

traffic safety problem and cooperation for the social and 

health benefit of the Nation [12]. One of the most important 

steps in road safety strategy initiated by the government is 

the Scientific Research Council that encourages researches 

for all areas of road safety studies in the country [13]. 

The analysis of accident characteristics is one of the most 

significant aspects that engineers rely on during the design 

of road networks and/or the safety performance evaluation 

of roadway systems. Accidents causality analysis builds 

upon statistical methods and artificial neural network. The 

previous approach relates the accidents and the causalities 

either by vehicles per population or traffic volume and time 

[14]. 

The accident patterns at 25 intersections of an urban 

arterial road in Mirpur, Bangladesh for ten years was 

analysed by Anowar et al. [15]. They examined the 

characteristics of accidents by categorizing the arterial 

intersections into two major groups (i.e. urban intersections 

and suburban intersections). The rear-end accidents were 

the most frequent occurring accident types at urban 

intersections [15]. Several appropriate counter-measures 

were suggested to reduce fatal and injurious accidents [15]. 

The comprehensive researches for trends and analysis of 

road traffic accident and its causality in Oman consider very 

limited and isolated attempt by individuals due to the lack of 

appropriate data. However, recently researches and accident 

statistics start to increase due to governmental and 

community awareness about that problem. A comparative 

analysis and evaluation for traffic accident characteristics 

and road safety in industrial, developing, and 

rich-developing countries was implemented by Galal. [14]. 

The analysis compared between the accident causes 

including driver behavior, road characteristics, vehicle 

condition, and level of enforcement, and fatality rates for 5 

countries [14]. He found that fatality rates are higher in 

developing countries than industrial countries, while they 

are improved in rich-developing countries [14]. 

MazharulIslam and Hadhrami [16] studied the 

relationship between the increased motorization and road 

traffic accidents in Oman. The growth of automobile is 

faster than the growth of the Omani population during the 

10 year of study period [16]. The main results showed that 

about 50% of the total road traffic accidents in Oman are 

due to speeding followed by negligence or careless driving 

29% [16].  

Al-Maniri et al [17] analysed road traffic fatalities in 

Oman between1995 to 2009. The data was extracted on the 

distribution of deaths by age, gender, nationality, mode of 

travel (driver, passenger, pedestrians), and type of vehicle 

(four- vs. two-wheelers). The study used Chi-squared test 

and linear regression in the analysis. 48.5% were aged 

26-50 years, 82.4% were males, 75.0% of deaths were 

Omanis, and 23.8% were pedestrians. Overall, mortality 

increased by around 50%. There was a significant increase 

in the proportion of deaths and death rates among 

individuals aged 26-50 years, males, Omani nationals, and 

drivers. 

The main objective of this paper is to perform several 

statistical analyses for traffic accidents characteristic at the 

road network in Dhofar, Sultanate of Oman. Such analyses 

will help to explore the scale and main characteristics of 

traffic accidents for specific network system or location. As 

well as identify the hazardous locations. The findings of this 

study may demonstration the necessity to change or 

improve the design of some locations; and identify the most 

important variables that may be considered in building 

Accident Prediction Models (APMs). 

To achieve these objectives a total of 5825 accidents 

were collected from Royal Oman Police (ROP) for four 

cities in Dhofar, Sultanate of Oman during the period of 

2007 to2010. The accidents data were organized to 

characterize the accident patterns, such as accident 

characteristics (time and collision type), accidents severity 

(fatal and injuries), demographic feature of the accidents 

(gender and age), and accident location. 

2. Data Collection  

2.1. Study Area 

The Sultanate of Oman is a gulf country which lies on the 

southeast corner of the Arabian Peninsula with a total area 

of (309,500) squared km and total population of 

2,340,815.The country is considered as a middle income 

country with per capita income $13,343 [18]. 

Oman is divided administratively into four Governorates 

and five Regions. Dhofar is the fifth Governorate in 

population where the total population is 214,331, which 

represents 9.2% of the country total population. Dhofar has 

one of the most famous tourism seasons in Gulf area. In this 

season the traffic intensity increases by 15 to 17 

percentages of normal year [19]. The transport system is 

mainly based on private cars as they constitute about 61% 

of traffic composition and there is no public transport 

system [19]. 

2.2. Accident Data 

The accident data were collected from Royal Oman 

Police (ROP) station citations and records during 2007 to 

2010 for four cities in Dhofar Governorate. 

In Oman, ROP is the core organization for road accident 

data collection and storage. Under the current operating 

framework, police conducts investigation and are 
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responsible for reporting of accidents. They use an 

investigation form called Accident Report Form (ARF). 

The recording system is based on manual documentation 

for accidents. 

The ARF contain date, time, main cause, number of 

vehicles involved, gender of drivers, age of the drivers, 

fatalities age, fatalities gender, injuries age, injuries gender, 

size of injuries, type of cars, size of damage, and accidents 

description, beside sometimes a diagram for the accident 

and some captured photos. 

Although the quality of data provided by ROP was good for 

accident statistics, many difficulties have emerged during 

the data collection process include: 

 No computerized data as records and citations were 

hand written. 

 No centralisation for accidents data. 

 Accidents location was not accuracy specified.  

 The type of collision was not explicitly mentioned. It 

can only be deduced from the accident description and 

diagrams.  

Many countries are using software such as Micro 

Computer Accident Analysis Package (MAAP). This is 

specifically developed by Transport Research Laboratory 

(TRL) of the United Kingdom specifically for storage and 

analysis of road accident data particularly for developing 

countries. 

Due to the existing recording system, a database has been 

designed to manage the data collection process and to 

facilitate the retrieval of the required records. The main 

effort in this study is to establish a methodology for 

collecting, recording and analysing the accident data. 

Therefore, this database could be a milestone to platform 

more safety analyses and researches. Figure 1 shows the 

designed database for collecting accident data. The database 

consists of six main groups including accident data, 

vehicles data, driver‟s data, fatalities data, injury data, and 

attachment contains the related photos and diagrams. 

 

Figure 1.  The database used during the data collection process 

The accident frequencies in this study were calculated for 

total accidents, the severity of accidents and the number of 

vehicles-involved accidents. Severity accidents were 

subdivided into injury accidents and property damage only 

(PDO) accidents.  

The number of vehicles-involved accidents was divided 

into single vehicle accidents and collision accidents. The 

collision accidents were subdivided into rear-end, right 

angle, sideswipe, and head-on accidents. 

2.3. Geometric Data 

The road geometric data were obtained from as built 

drawings obtained from Dhofar Municipality. Some 

geometric data were obtained from digital maps. 

A sample of 46 un-signalized intersections including 31 

T-intersections and 15 roundabouts was chosen in this study. 

The selection for the sample was based on: 

 The availability of accidents and traffic volume data. 

 Most of these intersections record the highest accident 

frequencies.  

The selected T-intersections are classified to six types 

according to presence and absence of; channelization on 

minor road, right-turn lane for traffic coming from minor 

road (acceleration lane on major road), and right-turn lane 

for major roads for traffic coming from major road 

(deceleration lane on major road).   

All roundabouts have four arms. They are classified 

according to the number of lanes per approach (one or two 

lanes), the type of splitter island (>30m or >30m) presence 

and absence of right-turn bypass lane 

2.4. Traffic Data 

Traffic data Traffic volumes and speed data were 

obtained from Salalah Road Network Traffic Movement 

Study [18]. The traffic volumes in this study were converted 

to Annual Average Daily Traffic (AADT) using proper 

growth factors which of among 0.33% and 6.11%. [18]. The 

total traffic flows for the selected intersections ranged from 

2000 to 45000 vehicles per day (vpd) for both 

T-intersections and roundabouts. 

3. Data Analysis and Results  

The statistical analysis in this study was performed in 

two stages; the first was analysis of overall accidents trend, 

followed by a more detailed analysis of the scale, nature, 

and contributing circumstances of accidents. From this 

stage we able to identify the hazardous location on the 

network that lead to the next stage. The second stage was 

the analysis of accident characteristics for the specific 

intersections (T and Roundabouts) that recorded the highest 

number of accidents. 

3.1. Accident Analysis of Overall Accidents 

3.1.1. Accident Numbers and Severity 

There is a noticeable decrease in the total number of 

accidents with time. Figure 2 shows the accidents numbers 
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and severity trend. There is a gradual decrease in the 

number of accidents between 2008 and 2009, and a large 

decrease between 2007 and 2008 as.  

 

Figure 2.  Accident numbers and severity trends 

This trend is consistent with the typical accidents 

distribution in urban environment [20]. This decrease in 

total accidents may reflect the national efforts in improving 

safety through many factors, such as changing the drivers‟ 

behaviours, road environment, traffic management, the shift 

from high-risk transport to lower risk transport. It is clear 

that there is a gradual decrease in the number of accidents 

between 2008 and 2009, and a large decrease between 2007 

and 2008. This might be due to of the new registration 

system (excluding simple accidents 1  from registration) 

[ROP].  

The increasing of the fatalities and injuries might be due 

to the improvement of road surface and vehicle type may 

lead drivers to feel safer and to take additional risks by 

driving more intensely, which means that they choose 

higher speed, leave less distance between their vehicles and 

other objects along the roadway, and in other ways take 

additional risks [21]. 

3.1.2. Variation of Accidents by Region 

The accidents distribution by the region is represented in 

table 1. Salalah has about of 56.8% of all accidents. It is the 

capital of Dhofar. It covers less than 1% of Dhofar area but 

has more than 70 % of the region population. It is the main 

transport node in the region and has most of ministries, 

governmental offices, and the airport [18].  

Al Sa‟ada has 24.8% of total accidents. It is the 

residential city with some district centers and the 

universities are located there. Taqah is a residential city but 

has most of the points of interest during the touristic season. 

Raysut is an industrial area with a large port (named “port 

of Salalah”) [18].  

The distribution of accidents reflects the region attributes 

where accidents increase with population density. However, 

Taqah (with a low population density) has the second highest 

                                                             
1 Simple accident, the parties of accidents are in agreement and the damages 

are limited on vehicles without any injuries, fatalities, or any public and private 

damage (ARF). 

in fatal accidents by the highway road with high speed, 

which increases the high risk. 

Table 1.  Accident distribution by the region 

City 
Accidents Severity 

Fatal Severe Injury PDO Total 

Salalah 18 1007 2281 3306 

Saa'da 13 475 955 1443 

Taqah 16 209 442 667 

Raysut 12 88 309 409 

Total 59 1779 3987 5825 

3.1.3. Variation of Accident‟s Type by Region 

Table 2 shows the accident‟s type distribution by the 

region. The accidents are classified according to ROP 

reports to five types that are Collisions, Crashing with 

Stationary Objects, Overturn, Running over Animals, 

Running over Pedestrians. „Others‟ is assigned to any 

combination between more than types.  

Salalah has the highest rate of collisions, crashing with 

stationary, and running over pedestrian types by about 

69.1%, 48.8%, and 80.1%, respectively because it has the 

highest population density.  

Taqah has the highest rate of overturn and running over 

animal accidents, about 29.6% and 48.4%, respectively. 

This could be explained by rural roads with high speed, the 

touristic points of interest, and the open pastures for 

animals. 

Table 2.  The distribution of accident‟s types by the regions 

City 

Type of Accident 
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Salalah 2337 593 42 54 141 139 3306 

Saa'da 691 412 74 178 17 71 1443 

Taqah 196 105 82 262 8 14 667 

Raysut 155 104 79 47 10 14 409 

Total 3379 1214 277 541 176 238 5825 

3.1.4. Variation of Accidents by Site 

The “site” in this study is defined according to the 

location of accident and the topography of Salalah in terms 

of streets, intersections, akaba2, parking area, petrol stations, 

inside Salalah port and others (inside farms, 

companies, …etc.). Table3 presents the accident 

distributions by the location. 

About 47.8% of total accidents in Dhofar occur at 

intersections and more than 52% of the total accidents on 

road network. 

About 52.3% of injuries and 46.2% of PDO accidents 
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occur at intersection. The highest proportion of fatal 

accidents 67.8% occurs in streets where speed is higher than 

at intersections. Yet, intersections represent the most 

hazardous locations of the road network while road links 

represent the high-risk locations. 

Table 3.  The severity of accidents distributed by the location 

Location 
Accidents Severity 

Fatal Injury PDO Total Percentage 

Intersection 15 930 1842 2787 47.8% 

Street 40 673 1491 2204 37.8% 

Akaba 4 129 188 321 5.5% 

Parking 0 15 274 289 5.0% 

Others 0 23 102 125 2.1% 

Port 0 6 47 53 0.9% 

Petrol Station 0 3 43 46 0.8% 

Total 59 1779 3987 5825 100.0% 

3.1.5. Variation of Accidents by Severity 

Collisions between vehicles constitute about 58% of all 

accidents. Accidents involving vehicles represent 83.1% of 

fatal accidents, and 90.8% of injury accidents. 

This indicates that the drivers are the biggest road victims. 

Next comes “running over pedestrian” with less than 17% 

of fatalities and less than 10% of injuries. Table 4 shows the 

accident distribution by the severity.  

These results reflect the nature of the traffic system. 

Dhofar based on more private cars and less pedestrians. 

Table 4.  The distribution of the accidents by severity 

Type of 

Accidents 

Accidents Severity 

Fatal Injury PDO Total Percentage 

Collisions 26 1017 2336 3379 58.0% 

Crashing with 

stationary object 
4 273 937 1214 20.8% 

Overturn 14 167 96 277 4.8% 

Running over 

Animals 
0 61 480 541 9.3% 

Running over 

pedestrians 
10 163 3 176 3.0% 

Others 5 98 135 238 4.1% 

Total 59 1779 3987 5825 100.0% 

Percentage 1.0% 30.5% 68.4% 100.0% 
 

3.1.6. Variation of Accidents by Month 

In Dhofar there are three main seasons: the normal 

working days, the end of schools season, and Khareef 

(autumn) touristic season. Khareef Salalah is the second 

biggest festival in Oman. The traffic flow increases by 15% 

to 17% [18]. Figure 3 shows the distribution of accident 

severity by months of the year. The lowest number of 

accidents is in June, which coincides with the end of 

schools and departure of most non-Omani people and 

non-Dhofari students. 

 

Figure 3.  Severity of accidents distributed through the year 

The highest number of accidents is during July and 

August, which is the tourist season in Salalah. September 

has slightly more accidents as it is the end of Khareef 

season non-Omani people and non-Dhofari Students return 

along with resuming schools. 

3.1.7. Variation of Accidents by Time of the Day 

The peak hours in Dhofar in the morning are between 

7:00 AM and 8:00 AM and in afternoon between 2:00PM to 

3:00 PM, while the evening peak hours start after 4:00 PM 

and continue until 9:00 PM [18].  

During the Khareef season, the morning peak hours shifts 

to 11:00 AM to 12:00 AM [18]. Figure 4 shows the 

distribution of accidents types through the day‟s hours. 

 

Figure 4.  Accident types distributed through the daytime 

The distribution of accident types does not differ from 

the distribution of all accidents during the daytime. Most of 

accidents occur during peak hours between 11:00 to 12:00 

AM (the peak our during Khareef season) where the traffic 

volume increase at this time by 15%. However, “the 

running over animal” accidents increases from 6: 00PM to 

Midnight due to the visibility is decreased. 

3.1.8. Variation of Accidents by Vehicle Type 

Dhofar transport system is exclusively based on private 
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vehicles. Private vehicles represent 60.7% of the total 

vehicles in Dhofar followed by commercial vehicles with 

28.6% [18]. There is no intra-city public transport available 

and the motorcycle vehicles do not exceed 1 % of the total 

number of vehicles [18]. Figure 5 shows the distribution of 

total accidents according to type of vehicle. 

 

Figure 5.  Accidents variation by the type of vehicle 

From the variation of accidents by vehicle type in figure 

5, about 77.2 % of the accidents are caused by private cars 

and about 11.6% by trucks. Moreover, two wheels vehicles 

(motorcycle and bicycle) are involved in less than 2% of 

accidents. The buses are responsible for only 3.5% of 

accidents. The results reflect the traffic composition in 

study area.  

3.1.9. Variation of Accidents by Causality 

About 42% of accidents causalities are between 20 and 

30 years and more than 25% between 30 and 40 years. 

Figure6 shows the distribution of total accidents according 

to causality age. 

Drivers below 20 years have no driving experience and 

above 60 years have less control and less responsive 

reaction. Those responsible for about 75.3% of accidents 

are aged between 20 and 40.In this age, they are more 

powerful and more willing to risk by increasing the speed 

and not respecting safe distances [21]. 

 

Figure 6.  Distribution of accidents according to the causality age 

3.2. Accident Analysis for Selected Intersections 

Previous Statistics show that 47.8% of total accidents 

occur at intersections. More details about the distribution of 

accidents per type of intersection will be presented in the 

next subsections 

3.2.1. Variation of Accidents by Type of Intersections 

According to the road network system of Dhofar, it can 

distinguish between different types of intersections, namely, 

T- intersections, the roundabouts, + intersections, Y 

intersections, which are very rare and signalized 

intersections. able 5 shows the distribution of accidents 

according to the type of intersections. 

Table 5.  Accidents severity distributed by type of intersections 

Type of intersection 
Type of accident 

PDO Injury Fatal Total 

T- Intersection 973 616 11 1600 

Percentage 52.8% 66.2% 73.3% 57.4% 

Roundabout 430 132 4 566 

Percentage 23.3% 14.2% 26.7% 20.3% 

+ Intersection 230 93 0 323 

Percentage 12.5% 10.0% 0.0% 11.6% 

Signalized 186 84 0 270 

Percentage 10.1% 9.0% 0.0% 9.7% 

Y- Intersection 23 5 0 28 

Percentage 1.2% 0.53% 0.0% 1.0% 

Total 1842 930 15 2787 

The T- types of intersection have the highest proportion 

of total accidents with more than 57% followed by the 

roundabouts with more than 20%. In the case study, these 

two types of junction are responsible for 77.8% of all 

accidents, 100% of all fatalities, and 80.5% of injuries. It 

was the main reason for choosing these types for 

un-signalized intersections as a case study. 

3.2.2. Variation of Intersection Accidents by Type 

The T-intersections are the most common of road 

network in Dhofar. They connect the major roads with the 

local streets. Table 6 shows the intersection accidents 

distributed by the type accidents. 

The type of accidents which is the most common is 

“collision” with 73.2% of the total number of accidents at 

intersections, followed by “crashing with stationary” with 

17%. The T- intersection has the highest rate of accidents in 

“collision” and “crashing with stationary” with 58.8% (of 

the total accidents of those types) and 55.2%, respectively, 

followed by the roundabouts with 15.2% and 35.8%, 

respectively. “Crashing with stationary”, “overturn”, and 

“running over animal” have higher rate at roundabouts 

maybe because almost all the roundabouts of the rural 

highways are high-speed ways and the drivers may surprise 

with existence of the roundabouts. No “running over animal” 
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have been recorded at the signalized intersections as these 

types of intersections are always inside the city. 

Table 6.  The type of accident distributed by the type of intersection 
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T-Intersection 1199 262 23 31 14 71 1600 

Roundabouts 310 170 31 33 5 17 566 

(+)Intersection 286 15 1 0 2 19 323 

Signalized 222 25 1 0 7 15 270 

Y-Intersection 22 2 2 0 2 0 28 

Total 2039 474 58 64 30 122 2787 

3.2.3. Accident Analysis for Selected Intersections 

A total of 682 accidents were collected for the 46 

un-signalized intersections distributed as 223 accidents for 

31 T-Intersections and 459 accidents for 15 roundabouts. 

With respect of that the T-intersections types has the 

highest proportion of accidents at intersections by 57.4% 

and roundabouts have 20.3% of the total accidents at 

intersections. However, the number of T-intersections in the 

road network is too high comparing to number of 

roundabouts, which make the accidents per each type for 

roundabout is higher.  

3.2.4. Distribution of Accidents According to the Type for  

T - intersection  

The 31 selected T-intersections are distributed according 

to the existence of channelization at minor road, right-turn 

lane for the major road, and right-turn lane for the minor 

road to six types. First, distribute the T-intersection sample 

according to the main type of accidents which are PDO, 

injury accident, and single accident as is shown in table 7.  

Table 7.  The distributions of accidents by type 

T-intersection Types PDO 
Injury 

Accidents 

Single 

Accidents 

With island on minor road 83 49 21 

Without island on minor road 56 35 18 

Existence right-turn lane for 

major road (deceleration lane) 
68 32 13 

Without right-turn lane for major 

road (deceleration lane) 
71 52 26 

Existence right-turn lane for 

minor road (acceleration lane) 
60 32 16 

Existence  right-turn lane for 

minor road (acceleration lane) 
79 52 23 

The results show that, the PDO and the single accidents 

increase at intersections with island on minor road. 

However existence of island on minor road decreases injury 

accidents by about 28.5%, than those do not have island on 

minor road. These findings might be due to crashing by 

single vehicle with the island on minor road which will 

cause increase of PDO accidents and the number of injuries 

especially between drivers. 

Existence of right turn lanes for both major and minor 

roads reduces the risk of injury accidents by about 38.65% , 

single accidents by about 50% and the rear-end accidents 

and by about 50%. 

Second, to understand the relation between the effects of 

intersection design on particular accident types, the types of 

T- intersection are distributed according to the collision 

type. Table8 shows the distribution of collision types 

according to the type of T-intersections. 

Table 8.  Distribution of collision group by the type of T-intersection 

T-intersection Types 
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With  island on minor road 31 21 38 20 

Without  island on minor road 16 20 20 18 

With  right-turn lane for major 

(deceleration lane) 
24 17 31 14 

Without right-turn lane for major 

(deceleration lane) 
23 24 27 24 

With right-turn lane for minor 

road (acceleration lane) 
21 15 25 14 

without right-turn lane for minor 

road (acceleration lane) 
26 26 33 24 

The results show that existence of right turn lanes for 

both major and minor road reduces the rear-end accidents 

and by about 50%. The sideswipe accidents at intersections 

that have a right turn lane for minor road are less than those 

do not have by about 24.4%. 

3.2.5. Accident Rates at T-Intersections 

Accident rate (usually quoted as the number of accidents 

per million entering vehicles) reflects the exposure of site, 

which is considered the main factor affecting of accidents 

[22]. The accident rate per each type of T-intersections was 

calculated using equation 1. 

Accident rate=
𝐴𝑐𝑐×106

 𝐴𝐷𝑇×356×𝑦𝑟𝑠  
         (1) 

Where: ADT = the sum of the entering traffic volumes at 

all approaches (vpd).  

The average accident rate per intersection is 0.48 million 

entering veh. The average number of accidents per 

intersection is 7.19 acc/intersection. About 35% of the 

selected sample has accident rates higher than the average 

accident rates. 

3.2.6. Accident Analysis for Selected Roundabouts 

A total of 459 accidents were collected for the 15 

roundabouts. The accidents at the selected roundabouts were 
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divided according to Roundabout Information Guide. Figure 

7 shows the distribution of accident type at selected 

roundabouts. 

 

Figure 7.  Types of accident at roundabout [23] 

Table 9.  The distribution of accident types at Roundabouts 

Serial Types of Collision Total Percentage 

1 
Failure to yield at entry 

(entering-circulating) 
27 5.9% 

2 
Single-vehicle run off the circulatory 

roadway 
11 2.4% 

3 Single vehicle loss of control at entry 55 12.0% 

4 Rear-end at entry 152 33.1% 

5 Circulating-exiting 7 1.5% 

6 Pedestrian on crosswalk 3 0.7% 

7 Single vehicle loss of control at exit 32 7.0% 

8 Exiting-entering 14 3.1% 

9 Rear-end in circulatory roadway 10 2.2% 

10 Rear-end at exit 3 0.7% 

11 Passing a bicycle at entry 0 0.0% 

12 Passing a bicycle at exit 0 0.0% 

13 Weaving in circulatory roadway 32 7.0% 

14 
Wrong direction in circulatory 

roadway 
0 0.0% 

15 Pedestrian on circulatory roadway 1 0.2% 

16 
Pedestrian at approach outside 

crosswalk 
1 0.2% 

17 Weaving in exit roadway 16 3.5% 

18 Other collision types 1 0.2% 

19 Other sideswipe crashes 0 0.0% 

20 Animal at entry 9 2.0% 

21 Animal at exit 8 1.7% 

21 Animal on circulating 0 0.0% 

22 
Loss of control at entry  in the 

approach 
47 10.2% 

23 Weaving in entry roadway 29 6.3% 

Total 459 100.0% 

These classifications used to identify the most common 

type of accidents. 

The sample of roundabouts has showed new types such as 

“animal at entry”, “animal at exit”, “animal on circulating”, 

and “single vehicle loss of control at entry in the approach 

before the yield line. Those types represent about 3.7% of 

total accidents. The types “weaving in entry roadway”, 

“weaving in exit roadway” represent 9.8% of total accidents. 

The types of accidents are combination of driving 

behaviors, design features, and case study attributes. 

This can be explained by the fact that most types of 

selected roundabouts are two lanes, which increases the 

conflict points causing the overlapping problems. Table 9 

represents the distribution of accidents type at the selected 

roundabouts. 

3.2.7. Accident Rates at Roundabouts 

The frequency method always ranks high volume 

locations as high accident locations. However, this may not 

reflect the real accidents rate. Figure 8 shows the distribution 

of accidents rate per roundabouts. 

 

Figure 8.  Distribution of roundabouts by accident rates 

The average rate for total roundabouts is 0.61 million 

entering vehicles; however the frequency accident average is 

30.6 accidents per roundabouts and 7.65 per each 

approach. .Seven roundabouts from 15 roundabouts have 

accident rates higher than the average; the highest scores are 

registered in Om-AlGhwarf, Al-Mumora, and Al-Ngor. That 

may indicate that there are other factors affecting accidents 

such as geometric design, speed, etc. 

4. Conclusions and Recommendations 

4.1. Summary and Conclusions 

The main conclusions based on this research are 

summarized as follows. 

A total of 5825 accidents were obtained for four cities in 

Dhofar causing 1779 injury accidents and 59 fatal accidents 

during the period from 2007 to 2010. 

Because of the manual recording system of accidents data, 

a database program was designed to manage the data 

collection process and to facilitate the retrieval of the 

required records 

From the developed database it was possible to link the 

accidents with their locations' characteristics which were 
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very difficult with the manual method in accident recording. 

For the selected intersections, the primary collision types 

were rear-ends, sideswipe, head-on, and right angle for 

T-intersections. According to the types of collisions in 

Roundabout design guide are failure to yield at entry, 

Rear-end, etc. 

Collision accidents has the highest ratio between the 

accidents with 58% followed by “crashing with stationary” 

with 20.8%. “Running over pedestrian” has a ratio of about 

3% while “running over animal” has about 9%.  

47.4% of the total accidents in Dhofar occur at 

intersections causing 52.2% of injury cases and 25.4% of 

fatal cases, where the highest proportion of fatal occurs at 

road links with almost 67.7%. More than 90% of total 

accidents occurred at intersections is for un-signalized 

intersections.  

T-intersections and roundabouts are responsible for  

77.7% of accidents distributed as 57.4% for T-intersection 

and 20.3% for roundabouts.  

The accidents causality in Dhofar is about 67.3% for 

people aged between 20-40 years. 98.4% of accident 

causalities are males.  

Most accidents occur during June and July, which 

coincides with the tourist season in Dhofar and where the 

traffic volume increases and most of drivers are not familiar 

with the roads network are more frequent.  

About 77.2% of vehicles involved in accidents are 

private cars as the traffic system in Dhofar depends on this 

type with 60.7% of the traffic composition. Trucks come 

next with 11.6% followed by pickups with 6% and buses 

with 3.5%. 

682 accidents are used in this study for 46 un-signalized 

intersections distributed as 223 accidents for 31 

T-intersections 459 accidents for 15 roundabouts.  

The 223 accidents of the 31 T-intersections include 84 

injury accidents and 139 property damage only accidents 

(PDO).  

Existence of right turn lanes for both major and minor 

roads reduces the rear-end accidents by about 50% and side 

swipe accidents by 24.4%. 

The 459 accidents at 15 roundabouts include 99 injury 

accidents and 360 PDO accidents. Collision types were 

subdivided as the roundabout information guide 2000 in 

addition to other types especially for this case study.  

Using the accident rates in safety comparison changed 

the order of some intersections in accident distributions.  

The accident rates for roundabouts (0.61 accident/million 

entering vehicles) are higher than the T-intersection rates 

(0.48 accident/ million entering vehicles). 

4.2. Recommendations 

However, Oman is one of the innovative courtiers to 

adopt the best practices to improve the burden of traffic 

accidents on the local and international levels, more effort 

still need to improve from the government, private sector, 

and individuals. 

It is highly recommended to evaluate and moderate the 

ROP data collection system. It is suggested to use software 

such as Micro Computer Accident Analysis Package 

(MAAP). This is specifically developed by Transport 

Research Laboratory (TRL) of the United Kingdom 

specifically for storage and analysis of road accident data 

particularly for developing countries. 

It is strongly recommended an education program and 

campaign to emphasize the accident risks for all age group 

of drivers as well as more guided campaign to the tourists 

during the Khareef Season. 

It must be strict driving license policy especially in the 

age 20-30 years. 

More than 9% of accidents are running over animals it is 

also recommended to use barriers where there is a passage 

of animals and warning signs may also be installed. 

Future studies to predict the number of accidents and 

relate accidents to geometric features, traffic characteristics, 

user‟s behaviour and environmental factors. 

The current research is an approach to participate with 

national efforts in road safety engineering assessment and 

accident analysis.  

Finally, it hoped that the results of the study may have 

significant consideration for transport and road safety 

planning in Sultanate of Oman and other countries in the 

Middle East area, especially Gulf countries with similar 

conditions. 
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