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1. Introduction

Fatality caused by traffic accidents is a worrying problem
for the World Health Organization. According to the
statistics of this organization, more than 90% of fatalities
caused by traffic accidents occur in developing countries,
while 54% of the registered vehicles in the world are
located in these countries. Iran is the 18" most populous
country in the world, having one of the highest risks of
death caused by road accidents in the world, so that traffic
accidents cause the fatality rate of 32.1 per 100,000 people
in this country. Heavy vehicles play an essential role in
any country's economic development, especially
developing countries such as Iran; additionally, their
accidents have great importance in terms of other road
users' safety. According to the Road Maintenance and
Transportation Organization of Iran (RMTO), heavy
vehicles carry about 89% of goods per ton-kilometer. It is
a safe and reliable way of transporting goods that
positively impact the country's economy. Accidents of
heavy vehicles with light vehicles increase injuries to
drivers and passengers of light vehicles. Since Guilan has
a free zone and a port with suitable conditions for
commerce, heavy vehicles have heavy traffic flows on the
rural roads in Guilan province. Unique urban forms,
populated rural areas, and agricultural lands in Guilan
province cause many motorcycles and pedestrians to cross
the rural roads that put themselves in danger of severe
traffic crashes. This study aimed to investigate the
effective factors influencing the crash severity of heavy
vehicles on Guilan province rural roads.

2. The Study Area

The current study was conducted in Guilan province in
northern Iran. This province is limited to the Caspian Sea
and Azerbaijan from the north, Ardabil province from the
west, Zanjan and Qazvin provinces from the south, and
Mazandaran province from the east. Guilan has an area of
more than 14,000 square kilometers, and its population,
according to the official census in 2016, is more than 2.5
million people. Guilan is the tenth most populous
province in the country, and its density is 177 people per

square kilometer. The province consists of 16 cities and
2615 villages. Due to its geographical conditions and
having a water border with the countries of the Caspian
Sea, Guilan province has several ports as well as the
Anzali Free Trade Zone. This issue causes trade and
transportation of goods to be common in this province.
Moreover, agriculture is very prosperous in the province
due to the favorable weather conditions.

In this study, 3810 records of traffic accidents, including
fatal, injury, and property damage only (PDO) collisions
on rural roads, had been used registered in the traffic
police of Guilan province from 2014 to 2019. Data
include crash severity, time, day and season of a crash,
road surface conditions, road geometry, road lighting
condition, type of vehicle accident, driver age, driver
gender, and weather condition. The target variable in this
study is different levels of crash severity, initially divided
into three categories of injury, fatal, and PDO. Since fatal
crashes have a much less contribution than other crashes,
fatal crashes are combined with injury crashes, and the
target variable is divided into two categories of fatal-
injury and PDO crashes.

3. Results

The total number of independent variables was 16;
however, to create a logit model, the sub-variables were
required to enter the model separately to the effect of sub-
variables to be measured on the target variable. Therefore,
38 independent variables were defined for modeling the
severity of heavy wvehicle crashes using logistic
regression. Although, it was not possible to have all of
these variables together in the model due to the likely
correlation between the independent variables. Three
methods can be used to select the best combination of
variables: general entry of variables, forward step-wise,
and backward step-wise methods. In the general entry of
variables' method, since all variables are entered into the
equation simultaneously, the model does not have the
opportunity to process the data correctly and select the
most important variables. Therefore, it cannot be a good
method. For this reason, forward and backward step-by-
step methods were used to enter the data into the logit
equation.

The superior method is a method with more accuracy in
predicting the crash severity. The model results show that
the crash time in two time periods of 1 to 6 in the morning
and 19 to midnight increases the crash severity. The head-
on collision is one of the factors influencing the increase
in crash severity. In addition, the presence of a curve in
the road curvature, familiar drivers, a collision of the
motorcycle with heavy vehicles, collision with
agricultural vehicles increase the crash severity. In
contrast, the spring season, side-swipe collisions, clear
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weather, and truck collision with heavy vehicles reduce
the severity of injuries in accidents.

4. Conclusion

This study examined the effect of various factors on the
crash severity of heavy vehicles on rural roads in Guilan
province. The results indicate that accidents are more
severe in off-peak hours from 1 to 6 in the morning and
from 19 to midnight. One of the main reasons for this
issue is the lighter traffic flow of heavy vehicles during
the day. In addition, during off-peak hours, the rural roads
traffic volume decreases, which speeds up vehicles’
movement. The collision angle is one of the effective
factors on the crash severity so that head-on collisions
increase the severity and side-swipe collisions decrease
the crash severity. As it is known, head-on collisions
occur on undivided roads. The results show that the crash
severity is reduced on roads with a median. This problem
can be solved by improving the infrastructure of rural
roads in Guilan province. Motorcycles suffer the most
damage colliding with heavy vehicles. Motor drivers are
more vulnerable than other vehicles. Also, the collision of
a truck with a heavy vehicle reduces the crash severity.

Moreover, the results indicate that drivers’ familiarity
increases the crash severity. Some drivers are familiar
with the route and its characteristics, which can negatively
affect the driver's speed and attention accuracy. Also, the
climate factor is one of the influential factors, as the
results indicate that clear weather reduces the crash
severity. Higher surface friction of the pavement in dry
conditions can be a probable reason leading to better brake
performance and, consequently, reduced crash severity.
Another reason can be the drivers’ better vision in
favorable weather conditions.
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