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 Road accidents are threatening human lives and damaging the national economies. 

According to 1391 figures in Iran, 62% of road accidents have accrued on the major 

roads and approximately 60% of fatalities are at accident locations and or on the way to 
treatment centers and hospitals. Therefore, proper location of road repair centers and 

medical emergency posts have an effective role in decreasing the fatalities. According 

to the World Health Organization (WHO), the standard time consumed from the time of 
informing emergency units located in the route until the time of being at the accident 

site should not exceed more than seven minutes. Although in the recent years (2011-

2012) with the new investments on increasing the presence of emergency posts there 
has been a five minute decrease of time for emergency units to arrive at accident sites, 

but it continues to be higher than the standard with 12 minutes, little higher than the 

standard time designated by WHO. Ahvaz-Hamidieh route as one of the major routes in 
Khuzestan province has experienced extreme traffic increase as the result of vast 

economic and urban development in the last decade and has changed its status from a 

main road to a high traffic express way connecting the capital of the province to a new 
international border with neighbouring country. The study of this route and the analysis 

of the accidents by software Arc-GIS determine that there are block spots and miss 

location of EMS posts; presenting the importance of establishment of road repair center 
and the replacement of the EMS posts, which can provide the 10 minute standard 

service to the accident calls. 
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INTRODUCTION 

 

 With the development of industrial life and increasing traffic in cities and roads in the past half century, In 

contrast to the economic and welfare benefits resulting from the expansion of communications and speed the 

movement of goods and passengers, unfortunately, the number and severity of traffic accidents increased 

rapidly, but the number and severity of accidents decrease in 2007. Human and financial losses caused by road 

accidents, the government has imposed a heavy burden and do more harm to society So that 62% of deaths is 

due to traffic accidents, accidents outside the city. Although, Iran holds one percent of the world's population, 

those killed in traffic accidents is about two percent, the second highest mortality rate in the country and ranked 

sixth in the world (World report on road traffic injury prevention, 2006). 

 Lack of proper number of personnel and technical equipment needed for the relief and treatment as well as 

the delays in the deployment of rescue and relief teams, increases the fatality rate of those involved in the 

accidents. This problem is assumed as the sole reason which makes up to 60 percent of road accident deaths, 

injuries at the accident scene and or during the transport of injured to the hospital (Shojaee, 2011). In this paper, 

the attempt is to research the accidents rates, identifying black spots, identifying proper location for the 

establishment or modification of aid groups at the nearest spots to the accident-prone areas in the Ahvaz-

Hamidieh expressway. 

 

1-Ahwaz – Hamidieh route: 

 The first section of Ahvaz – Chazabeh which is 120 kilometer route, is the Ahvaz -Hamidieh route with 25 

kilometers of newly built and extended expressway. At the same time, with the development of oil fields, urban 
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areas, construction of industrial parks and the increase in agricultural production has caused the increased of 

road traffic with a daily average traffic of 12,892 vehicle. Based on the general characteristics (Table 1) and the 

geographic location of Ahvaz - Hamidieh and Khuzestan in Iran is shown in Figure 1. 

 
Table 1: Profile of the Ahwaz – Hamidieh 

Lighting Number of lines Shoulder width Road width Route Length Road Type Route Name 

km m m km 

6 4 2x3 2 x 7/30 25 Expressway Ahvaz- Hamidieh 

 

 
 

Fig. 1: Location concentrated around Ahwaz – Hamidieh. 

 

2. Analyzing the data with the Arc GIS software: 

2-1- Khuzestan province GIS map in the shape-file format: 

 This map includes graphic and non-graphic data (descriptive), and is the primary basis for GIS applications 

at the regional scale. The most recent comprehensive Khuzestan map in Shape-file format is includes roads, 

villages, towns, health centers, tolls and other necessary information. 

 

2-2- Traffic and vehicle transportation data: 

 The information including speed limit, free travel time and road coefficient (R) for the different type of 

roads is presented in the table (2) (The safety of transport and transit of the main axes of Khuzestan, 2006). Free 

travel time means the time it would take for a travel of one kilometer in a route regardless of traffic volume. 

 
Table 2: Speed limit and the duration of a free trip in each road type. 

Road type Free way High way Main way By-way 

h
km

speed 

120 100 80 60 

Travel time min 5/0 6/0 75/0 1 

coefficient (R) 400 340 220 130 

 

 According to the free travel time, travel-time function of the suburban roads is presented as the equation (1) 

[5]. 

 




 

4
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 In the above equation, T is time travel, considering the volume of traffic (minutes), V the volume or flow of 

traffic (passenger vehicles per hour), W the width of the roadway (m) and R is the ratio of the values in the table 

for a variety of ways (3) states. Given the values of R (Table 3), W and V, the amount of time is calculated to 

travel over one kilometer of track in minutes (t) then, according to equation (2), the time is calculated to travel 

the route. 

tL=T                (2)   

 In the above equation T is the time required to travel in the direction of an axis, T the time it takes to travel 

one kilometer (min) and L is the path length (km). 

 

2-3- Police Traffic Police accident: 

 The statistics provided by the Police Traffic Police experts, have been collected based on the severity of the 

accident, kilometers, time and date of the accident.  
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3. Identification of black spots: 

 For identifying black spots of the two approaches, one based on accident data and the other is based on 

observations. To identify accident black spots computed on the severity of crashes per kilometer over the seven-

year period from equation (3), (Accident Analysis, identification and correction of high-accident locations, 

2007). 

ZYXP  39              (3)  

 P (severity of crashes), X (number of fatal crashes), Y and Z (number of traffic injury and damage 

accidents) 

 For the spots, with more than two times the average severity of accidents for the total route, accident 

severity of the axis (Severity), are considered as accident spot. The index for this route is 136. By comparing the 

severity in each kilometer with accident index, five spot with the most severity are identified as accident spots in 

the kilometers of 10, 15, 17, 20 and 25 measures from the beginning of the road in Ahvaz, which is shown in 

fig. 2. (The operation of the police headquarters in Khuzestan province) 

 

 
 

Fig. 2: Black spots in the Ahwaz - Hamidieh, route within 2007-2011 period. 

  

 According to the field study and the site visit of accident spots, the causes for incident points are shown in 

the table (3). 

 
Table 3: Evaluation of the disaster-prone region around Ahwaz – Hamidieh 

km Cause of fertility 

10 cemetery of both sides of axis, passing through villages and military bases 

15 Access road, a military garrison, vertical arc arrangement with low vision 

17 Access road, a horizontal arc, plant contractors and industrial slaughterhouse 

20 Dangerous horizontal arc with low visibility, privacy and rural access road 

25 Fuel pump and sand mining in the northern axis, military barracks and marginalized rural south axis 

 

5. Establishing rescue centers bases in Ahvaz – Hamidieh: 

 Currently there is a rescue and relief center in the city of Hamidieh. By analyzing the service level of the 

current existing center for the time periods of 10, 15 and 20 minutes with the software Arc-Gis, it shows that 

from 13
th 

km to the end of the route covers the period of 10 minutes; from the 5
th

 km to 13
th

 km the coverage is 

15 minutes; and for the beginning of the route until 5
th

 km, the coverage is estimated at 20 minutes (fig.3) By 

transferring the existing center to a new location at 15
th

 km of the route, the total route can be covered within a 

10-minute service time period (Fig. 4). 

 

5. The establishment of a toll on the Ahwaz – Hamidieh route: 

 There is no established toll in this route and the nearest toll is in the near of the Susangerd.The service level 

of 20 minutes cannot be provided for this route. The accident data in Ahvaz- Hamidieh route shows that 24% of 

all accidents are over turn of cars, which can be due to the change from a single road to expressway. Therefore 

the need for a 10 and 15 minute access to the accident sites, requires the establishment of a new toll center in the 

15
th

 km of Ahvaz-Hamidieh adjacent to the relief center. In this case the service are coverage will decrease to 

within 10 minutes. The location of the toll and service coverage is shown in the fig 5. 
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Fig. 3: The Rescue center in Ahwaz – Hamidieh route. 

 

 
 

Fig. 4: the proposed rescue center in Ahwaz – Hamidieh route . 

 

 
 

Fig. 5: Surface coverage of the proposed toll Ahwaz – Hamidieh. 

 

6. Conclusions: 

 According to the accident data, site visit and the analysis by the use of Arc-GIS software in order to 

determine the level of service and the establishment of rescue and relief centers, the concluding points are 

presented as the following: 

1. Five spots within the kilometers of 10, 15, 17, 20 and 25 are identified as the accident-prone areas which are 

suitable for establishing rescue and relief centers. 
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2. The current status of the search and rescue in Ahwaz – Hamidieh route is acceptable for a 20 minute period of 

service, as from 13
th

 km to the end of the route the service level is 10 minutes; from 5
th

 km to 13
th

 km service 

level becomes 15 minutes; and from the beginning of the route to 5
th

 km the service level increases to 20 

minutes. Therefore in order to reach a 10 minutes service level, the current center in Hamidieh should be 

relocated to the 15
th

 km of the route.  

3. In the Ahvaz-Hamidieh route there is no toll and the closet toll is in the city of Susangered, which is does not 

cover the 20 minutes service level. The accident data in Ahvaz- Hamidieh route shows that 24% of all accidents 

are over turn of cars; therefore access to the toll service in this route becomes very critical in order to prevent 

injured passengers turn into fatal accidents. Suggesting the establishment of a toll adjacent to the rescue and 

relief center in the 15
th

 km of this route, which can reduce to optimal 10 minute service center.  
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