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Traffic accidents are occurred by a combination of factors that lead to casualties, injuries 

and property-damages. The four factors of human, vehicle, road and environment always 

play a key role in the occurrence of such accidents. The main purpose of this study was to 

investigate the effect of various factors on the severity of urban traffic accidents in Rasht 

metropolis in the years of March 2016 to March 2018 using frequency analysis of 7294 

accident data. The results showed that various variables affected the severity of road 

accidents in Rasht metropolis, including accident season, accident day, accident time, road 

surface condition, driver gender, driver age, geometry of accident location, daylight 

condition and weather condition. The results of the frequency analysis of accidents for 

determining the most important factors indicated that a high percentage of accidents resulted 

in injuries and often occurred in the summer season, the start of the week, during the day, at 

the hours of 12 to 18, in dry road conditions, by male drivers and in the age group of 30 to 

45 years, especially on straight roads and in clear weather. 

 

1. Introduction 

 Traffic accidents are complex and unpredictable events in the occurrence and severity of which many factors such as 

environmental and road conditions, vehicle characteristics, mental and physical conditions of road users, personal characteristics 

of drivers, presence of passengers, traffic flow conditions and so on are involved [1-4]. In general, the four factors of human, 

vehicle, road and environment play an important role in the occurrence of traffic accidents, the impact of which should be 

investigated in order to take the best measures to increase road safety and reduce accidents [5-8]. Predicting the severity and 

probability of accidents and their characteristics is not an easy task due to the multiplicity of effective factors and their complex 

interaction. This prediction is more complex, especially in the case of urban roads where the influential factors are more than 

suburban roads [9-13]. The analysis of the severity of accidents in terms of the effective parameters provides the possibility of 

predicting the occurrence or non-occurrence of accidents requiring relief equipment [14-16]. In addition, using this analysis, one 
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can examine the impact of each factor on the severity of accidents. Such knowledge will lead to the implementation of traffic 

safety plans developed by traffic engineers, and they can also have a better understanding of the factors that have a positive or 

negative impact on the severity of accidents. Engineers can also use the analysis to identify high-risk areas [17-20]. 

     Increasing transportation in Iran has dramatically intensified damages caused by accidents. The road traffic fatalities reported 

in 2016 in Iran were 15,932, which 78% were male and the rest were female [21, 22]. Therefore, due to the high number of 

accidents in Iran, it is necessary to know the effective factors in accidents in order to take the best measures to reduce the 

occurrence of these accidents. 

2. Materials and Methods 

Data used in this research were 7294 injuries, fatal and property-damage accidents on urban roads of Rasht metropolis 

collected from Rasht traffic police from March 2016 to March 2018 including dependent variable of accident severity as well as 

independent variables of accident season, accident day, accident time, road surface condition, driver gender, driver age, geometry 

of accident location, daylight condition and weather condition. Also, in this study, frequency analysis was used to determine the 

most important factors affecting accidents on these roads. 

3. Results and Discussion 

The results of the frequency analysis of factors affecting road accidents in urban areas of Rasht metropolis are presented in 

Table 1. As can be seen, 57.23% of accident resulted in injuries, followed by 12.81% fatal and 29.96% property-damage 

accidents. According to the accident season, a high percentage of accidents occurred in summer (31.58%), after which spring 

(27.34%), winter (20.86%) and autumn (19.22%) seasons had the highest accident rate, respectively. The days at the start of the 

week had the greatest proportion in the occurrence of urban accidents (43.17%), followed by the days in the middle of the week 

(26.38%) and weekends (30.45%). The accident hours of 12 to 18 (46.54%) and then 18 to 24 (25.29%) also recorded the highest 

accident rate. Moreover, the results showed that dry surface conditions (85.17%) followed by wet surface conditions (14.83%) 

had a major contribution to these accidents. Male drivers (87.24%), especially in the age group of 30 to 45 years (31.48%), were 

involved in increasing the incidence of urban accidents. Most accidents also occurred on the straight roads (53.25%), followed 

by curves (31.64%) and junctions (15.11%). Accident reports in these years also indicated that clear weather (74.21%) accounted 

for the highest number of accidents, particularly during the daytime (69.54%). 

Table 1. Effective variables in the occurrence of accidents in Rasht metropolis 

Frequency (%) Sub-variable Variable 

57.23 Injury 

Accident severity 12.81 Fatal 

29.96 Property-damage 

27.34 Spring 

Accident season 
31.58 Summer 

19.22 Autumn 

20.86 Winter 

43.17 Start of the week 

Accident day 26.38 Middle of the week 

30.45 Weekend 

5.12 00:00 to 06:00 

Accident time 
23.05 06:00 to 12:00 

46.54 12:00 to 18:00 

25.29 18:00 to 24:00 

85.17 Dry 
Road surface condition 

14.83 Wet 

87.24 Male 
Driver gender 

12.76 Female 

9.03 Less than 18 
Driver age 

27.96 18 to 30 
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31.48 30 to 45 

19.51 45 to 60 

12.02 60 and over 

53.25 Straight road 

Geometry of accident location 31.64 Curve 

15.11 Junction 

69.54 Day 
Daylight condition 

30.46 Night 

74.21 Clear 

weather condition 16.95 Cloudy 

8.84 Rainy 

 

4. Conclusion 

     In this study, the frequency analysis was used to determine the most important factors affecting the occurrence of accidents 

on urban roads of Rasht metropolis from March 2016 to March 2018. Data used in this research were 7294 injuries, fatal and 

property-damage accidents including dependent variable of accident severity as well as independent variables of accident season, 

accident day, accident time, road surface condition, driver gender, driver age, geometry of accident location, daylight condition 

and weather condition. The results of the frequency analysis of the accidents indicated that a high proportion of urban accidents 

resulted in injuries and often occurred in the summer season, the start of the week, during the day, at 12 to 18 hours, in dry road 

conditions, by male drivers and in the age group of 30 to 45 years, mainly on straight roads and in clear weather condition.  

Conflict of interest 

The authors declare no conflict of interest.  

References 

[1] H. Behbahani et al., “Fuzzy-Neural Analysis of Pedestrian Flow Crossing Urban Intersections,” in proc. 18th International Conference 

on Traffic and Transportation Engineering, 2020. 

[2] I. Bargegol, V.N. Gilani, and S. Farghedayn, “Analysis of the effect of vehicles conflict on pedestrian’s crossing speed in signalized and 

un-signalized intersection,” Advances in Environmental Biology, vol. 8, pp. 502-509, 2014. 

[3] V. N. M. Gilani et al., “Prediction and pareto-based multi-objective optimization of moisture and fatigue damages of asphalt mixtures 

modified with nano hydrated lime,” Construction and Building Materials, vol. 261, pp. 120509, 2020. 

[4] N. Kamboozia, M. Ameri, and S.M. Hosseinian, “Statistical analysis and accident prediction models leading to pedestrian injuries and 

deaths on rural roads in Iran,” International Journal of Injury Control and Safety Promotion, pp. 1-17, 2020. 

[5] I. Bargegol, V.N.M. Gilani, “The effect of rainy weather on walking speed of pedestrians on sidewalks,” 2015. 

[6] I. Bargegol, A. Amlashi, V. Gilani, “Evaluation average discharge headway at near-side legs of signalized intersections,” Journal UMP 

Social Sciences and Technology Management, vol. 3, pp. 670-675, 2015. 

[7] I. Bargegol, N. Taghizadeh, and V.N.M. Gilani, “Evaluation of pedestrians speed with investigation of un-marked crossing,” 2015. 

[8] I. Bargegol, V. Gilani, and F. Jamshidpour, “Modeling pedestrian flow at central business district,” Journal UMP Social Sciences and 

Technology Management, vol. 3, no. 3, 2015. 

[9] G.H. Hosseini et al., “Effect of Lateral Load Patterns in MPA in Shift and Drift Moment Resisting Concrete Frames with Irregularity of 

Mass in the Height,” Computational Research Progress in Applied Science & Engineering, vol. 1, no. 1, pp. 38-43, 2015. 

[10] I. Bargegol, V.N.M. Gilani, “Estimating delay of vehicles in nearside legs of the signalized intersections under expectation method in 

under-saturation conditions for isolated intersection,” Trends Journal of Sciences Research, vol. 2, no. 4, pp. 121-125, 2015. 

[11] I. Bargegol et al., “Delay modeling of un-signalized roundabouts using neural network and regression,” Computational Research Progress 

in Applied Science & Engineering, vol. 2, pp. 28-34, 2016. 



Hosseinian and Gilani, ENG Trans., vol. 1, pp. 1-4, November 2020 

4

 

[12] I. Bargegol, A.T. Amlashi, and V.N.M. Gilani, “Estimation the saturation flow rate at far-side and nearside legs of signalized intersections–

case study: rasht city,” Procedia engineering, vol. 161, pp. 226-234, 2016. 

[13] H. Ziari et al., “A prioritization model for the immunization of accident prone using multi-criteria decision methods and fuzzy hierarchy 

algorithm,” Computational Research Progress in Applied Science & Engineering (CRPASE), vol. 3, no. 3, 2017. 

[14] I. Bargegol, V.N.M. Gilani, F. Jamshidpour, “Relationship between pedestrians’ speed, density and flow rate of crossings through urban 

intersections (case study: Rasht metropolis),” International Journal of Engineering-Transactions C: Aspects, vol. 30, no. 12, pp. 1814-

1821, 2017. 

[15] H. Behbahani et al., “Determining of the parking manoeuvre and the taxi blockage adjustment factor for the saturation flow rate at the 

outlet legs of signalized intersections: case study from Rasht City (Iran),” in proc. IOP Conference Series: Materials Science and 

Engineering, 2017. 

[16] H. Behbahani et al., “Analysis of Crossing Speed of the Pedestrians in Marked and Unmarked Crosswalks in the Signalized and Un-

Signalized Intersections (Case Study: Rasht city),” in proc. IOP Conference Series: Materials Science and Engineering, Melbourne, 

Australia, 2017. 

[17] M. Abolfazlzadeh, B.E. Gol, “Statistical Analysis of the Railway Accidents Causes in Iran,” International Journal of Engineering, vol. 

30, no. 12, pp. 1822-1830, 2017. 

[18] F. Jamshidpour, B.E. Gol, “Relationship between Pedestrians’ Speed, Density and Flow Rate of Crossings through Urban Intersections 

(Case Study: Rasht Metropolis) (RESEARCH NOTE),” International Journal of Engineering, vol. 30, no. 12, pp. 1814-1821, 2017. 

[19] I. Bargegol, V. N. Moghaddamgilani, A. Tahriri Amlashi, “Estimation and comparison of the discharge headway according to vehicle in 

queue of the signalized intersection far-side legs,” Journal of Civil Engineering and Structures, vol. 2, no. 1, pp. 1-12, 2018. 

[20] A. Abdi et al., “Dynamic Modelling of the Effects of Combined Horizontal and Vertical Curves on Side Friction Factor and Lateral 

Acceleration,” in proc. IOP Conference Series: Materials Science and Engineering, 2019. 

[21] Abdi, A., et al., “Analysing the influence of encroachment angle and median parameters on safety of rural highways using vehicle 

dynamics performance,” in proc.  IOP Conference Series: Materials Science and Engineering, 2019. 

[22] World Health Organization (2018), Global status report on road safety 2018. 

 


