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ARTICLE INFO ABSTRACT

Avrticle history: Today, road accidents are one of the most important problems in the world and the cause of
Received: 11 March premature death of people in society. Many factors play a role in road accidents. The conducted
2023: studies show the strong and significant role of climatic factors, especially frost and slippery roads,

in the occurrence of road accidents, among the regions of Iran, the western region shows a high
number of vehicle overturning and sliding statistics, the reason for this can be the characteristics of
climate and the number of days with frost in this region. Therefore, according to its importance, in
August 2023 this study, with the aim of knowing the relationship between the risk of frost and the possibility of
road accidents in urban areas, the climatic information during a 10-year statistical period and the
coefficient of the importance of the condition of frost and its number of days according to the
frequency The probability of the occurrence of extra-urban accidents in the cities of Hamadan region
located in the west of Iran was studied and in this regard two correlation models and artificial neural
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network were used. The results of this research, while presenting the zoning of the beginning and

Keywords: end of frost and its duration in the six cold months of the year, showed that there is a significant
Frost, suburban correlation between the number of accidents outside the city and the number of frosty days on the
accidents, Hamadan mountain roads of the province, such that Asadabad city (with a long frost period) It has the highest
province correlation value (0.67). And the regions with less ice age have the lowest correlation value. The

results of the neural network showed a better output of estimating and predicting the used variables,
so that the coefficient of determination of the model has correctly predicted up to (0.508). Research
results in environmental and transportation planning can be useful.
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1. Introduction environmental science and meteorology have
focused their researches on ice and its effects and
have tried to understand the characteristics, how
and effects of this phenomenon. Due to the
importance and many applications of changes in
the phenomenon of frost in transportation planning
and road infrastructures in the region, in this
research, the effects of frost hazard on the number
of road accidents in Hamedan province are
investigated, modeled and predicted in a ten-year
period.

By knowing the characteristics of water and air,
man can adapt to the environment in a better way
and create desirable forms of spatial constructions
with  suitable  tools.  Nowadays, many
environmental studies are trying to understand the
danger of frost and reduce its effects. One of the
noteworthy aspects of the effects of this
phenomenon is its impact on road accidents.
Natural hazards, including frost hazards, are events
that affect the safety of road transportation. These
annual hazards cause many human and financial
losses to the world's transportation systems, 2. Methodology
especially in mountainous areas. Many scientists of
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The studied area is located in the middle- western
region of the country and due to its high altitude
above the sea level, it is considered as one of the
cold regions of the country. In this research, the
statistics of the synoptic stations of Hamadan
province have been used. In order to study frost in
the cold season of the year and its effects on
suburban road accidents, real data in the stations
(2013-2022) were used. In this research, two
methods of correlation coefficient and neural
network have been used. For this purpose, the
correlation between the number of extra-urban road
accidents for the cold season in the cities of
Hamadan province on one hand and the number of
freezing days on the other hand has been
investigated and modeled. In this research,
multilayer neural network model with error (BP)
weighting methods with Lunberg-Marquette
algorithm and sigmoid tangent driving functions
were used in order to determine the best neural
network structure. In this regard, 70% of the data
were allocated for model training, 15% for model
testing and 15% for model validation.

3. Results

The beginning of the freezing season in the
northern and northwestern regions of the province
is earlier in terms of time than in other regions,
while in the southern regions of the province, the
freezing season occurs later than in other regions.
In the map related to the date of the end of the ice
age, which was prepared based on the Gregorian
calendar, the end of the ice age in the central and
northern regions of the province is later than in
other regions, and this indicates that the ice season
is longer in these areas. In the southern regions of
the province, the end of frost is earlier than in other
regions of the province, and it shows that the frost
season is short in these regions. According to the
correlation values calculated in all the cities at the
99 percent level (a=1% percent) and the degree of
freedom is 18, the obtained coefficients are greater
than the correlation coefficient of the critical table
(0.561), so the assumption of a relationship
between freezing days and road accidents It is
confirmed. In this connection, the highest intensity
of correlation was recorded in Asadabad city with
a value of (0.671) and the lowest intensity was
recorded in Nahavand city with a value of (0.594).
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4, Discussion

In order to predict changes in the function variable
(outside road accidents) under the effect of the
independent variable (freeze), linear regression
was used, the correlation coefficient between the
predicted values and the actual values of the
independent variable (0.673) was calculated and
the coefficient determined that It indicates the
percentage of changes in the dependent variable
that can be estimated by the regression model
(0.453). In the neural network model, by using
independent and dependent variables, it was tried
to identify and model all the relationships between
the data, both linear and non-linear, by the artificial
neural network. Therefore, considering 3 input
neurons, one and two hidden layers and one output
neuron, the neural network architecture was made.
The amount of R in the neural network model for
all data is 0.73, which indicates the confirmation of
the regression model based on the significant
relationship between the number of frosty days and
extra-urban accidents on the cold and mountainous
roads of Hamadan province.

5. Conclusion

Based on the comparison of two linear regression
and neural network models, it was found that there
is a significant relationship between the number of
accidents and the number of icy days in the
suburban roads of Hamedan province in the cold
period of the year. According to the topography
and climatic conditions of the studied area (located
in a cold and semi-arid mountainous climate), it
seems that frost has a direct effect on the number
of accidents outside the city, especially in high
areas and passes, so that the highest correlation is
related to accidents a suburban road in Asadabad
city . Since the high road of Asadabad is always
covered with heavy snow during the cold days of
the year due to the climate of the region, therefore
the number of accidents on this road is higher. The
proposal of this research is to investigate the effect
of other climatic parameters and hazards, such as
(heavy rain, fog, wind, etc.) in all days of the year
on the rates of suburban road accidents. The results
of this research can be useful in land planning and
planning, especially road transportation planning.
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Change Statistics
Adjusted R Std. Error of
Model R R Square )
Square the Estimate R Square )
F Change dfl df2 Sig. F Change
Change
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