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1. Introduction

Traffic accidents are among the leading causes of death on a
globe. Evaluating and understanding land-use features help to
identify environmental elements that contribute to accidents.
After increasing traffic volume, land use is one of the most
crucial factors in metropolitan network development. Multiple
studies have proven that an increase in the density of various
urban uses raises the accident rate. Considering the
significance of the density of different types of land use in
producing and attracting traffic and the increase in conflict
between vehicles and road users in previous studies, the spatial
relationship between the number of accidents and types of
land use based on traffic areas was determined by the studies.
The simultaneous effect of the density of different types of
uses and the blending of numerous uses in a traffic region has
not been examined. Selecting an appropriate spatial search
radius, this study examines the impact of the density of types
of uses and the mixture of types of uses in Shiraz's traffic
zones. Examining the spatial effect between kinds of land use
in different geographical regions and the occurrence of
accidents might improve the efficacy of attempts to protect
urban roads.

2. Method

The scope of this study is the traffic area zones (TAZ) of
Shiraz city, the capital of Fars province, Iran. The data were
collected from two sources: Locational data of urban accidents
in Shiraz city from 2019 to 2021 and a total of 34588 reported
by the police. The city of Shiraz has 325 traffic areas. Based
on the Pearson model, land uses were classified into 14
categories with the lowest correlation. Based on aggregation
methods and correlation reduction, 37 categories of users were
reduced to 14 categories by using Pearson's correlation test in
the first step. As a result of the extraction of observations, the
effect of independent variables was evaluated by considering
spatial correlations in the estimation of the frequency of
accidents in Shiraz using GWR and GWPR models.

3. Results

From 2019 to 2021, 34588 accidents were reported in Shiraz,
with an average of 106 accidents in each traffic area zone
(minimum 7 and maximum 686). The road network accounts
for an average of 24 percent of the traffic in each traffic area
zone (minimum 0 and maximum 73%), and in some areas of
urban centers, the share of road use is significantly higher than
other uses. Residential units occupy an average of 30% of the
area of traffic areas and in some neighborhoods, residential
areas with high density has occupied up to 70% of traffic areas
(minimum 0 and maximum 70%). The total of cultural,
religious, and tourism uses on average occupies 1.3% of traffic
areas, the maximum of which is 30% of traffic areas in the old
tuxtures of Shiraz (minimum 0 and maximum 30%). The
average of the areas used for healthcare is about 1%, for sports
use is about 0.5%, for office uses is 1.7%, for barren and
abandoned land use is 12%, for mixed residential and non-
residential uses is 4%. Almost 90% of the correlation between
the independent variables is within the acceptable range (less
than 0.4). Moreover, the significance level of predicting the
correlation value among a number of variables has been
reported to be acceptable, but the correlation value was not
significant in some others. One of the important criteria for
modeling with the spatial statistics method is selecting the
observation search radius. According to the exponential
relationship of the Poisson regression model, an increase of
one unit of barren land use area in the local model causes 0.95
of units to increase the probability of an accident. This is 0.83
in the global model. The increase of one unit of residential use
area in the local model is 0.91 effective in increasing the
number of accidents, and in the global model it is 0.97. The
mixing of residential and non-residential uses has been
effective in increasing the frequency of accidents by 1.12 units
in the local model and 1.17 units in the global model. So, this
study confirms the effect of mixed use on increasing the
frequency of accidents. Accordingly, local models have higher
accuracy than global models. Therefore, the continuation of
the modeling was done based on the optimal GWPR model.
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The model predicted the frequency of accidents with higher
accuracy.

4, Conclusion
A systematic was used to investigate the impact of land use area
on the occurrence of accidents in the traffic areas of Shiraz city.
In the first step, among 37 types of urban land use, 14 land use
types were selected. The land uses were selected by combining
the areas of similar uses in order to reduce the correlation
between independent variables. In the second step, the
appropriate search radius of the observations was selected using
the kernel density method, and then, two local and global
modeling approaches were adopted. The results showed that the
local models are a better fit than the global model in estimating
the frequency of accidents. Moreover, among the two GWPR
and GWR models, the first model provided better results. This
study identified residential, commercial, barren land, and
mixed residential use variables as the most important
influencing variables in increasing accidents. Therefore, the
correct control and management of these uses have a more
significant impact on It reduces accidents compared to other
uses. In this study, the impact of significant difference in
different types of uses at traffic areas on the occurrence of
accidents is quite noticeable. In some traffic areas, up to 80%
of the area is of one type of use, and the high standard deviation
shows the dispersion of uses in this city. For example, the high
standard deviation of healthcare use shows that this usage has
the least mixing with other uses at the district level. On the other
hand, the accumulation of this type of use in some certain traffic
areas is seen more than in other uses. Sports use, like
healthcare, has a smaller area than other uses in traffic areas. Its
low variance (4.5%) shows that the mixing of this type of use
is more than other uses and is scattered in different parts of the
city. Regarding office and headquarters use, due to the very
high density (up to 87% of the traffic area) in a number of traffic
areas, as well as less variance compared to residential and
commercial uses, the dispersion of this use at traffic areas is
more the result of their mixing with other uses. Moreover,
considering the high area percentage (94%) of the use of
facilities and industries in some areas and the high variance, the
dispersion of these uses in Shiraz is less. A big portion of these
uses are concentrated in limited traffic areas, which shows that
the high share of one use in a traffic area has less effect than
mixing types of uses in increasing the frequency of accidents.
As mentioned in the method section, lower values of AIC,
AICC, and BIC and error values indicate a better fit of the
model. The more R? and R? values close to 1, the more optimal
the model. The difference of 14% between the minimum and
maximum value shows that this type of mixing is widely spread
in Shiraz. In general, the spatial effect between independent and
dependent variables is stronger in traffic areas with a great
variety of uses compared to other traffic areas. Moreover, the
remaining values show that the estimated frequency of
accidents in the central areas of Shiraz is closer to the observed
values, and in other areas, the difference between the observed
and predicted values is greater. This shows that the dispersion
of data is more in these areas. The results of this investigation

can be used for medium and long-term plans to reduce
accidents by considering the prioritization of safety measures.
The researchers suggest that the negative binomial distribution
method that takes into account the over-dispersion of accident
data be used in future to predict the frequency of accidents.
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Evaluating the Spatial Effect of the Contribution of Different Types of Land Use in the Occurrence of
Crashes (Case Study: Shiraz Metropolis)

Mohammad Sedigh Bavar Ali Naderan Mahmoud Saffarzadeh

Abstract The type of land use in each traffic area zone is the most important factor determining the number of
vehicles, geometric and traffic characteristics in that zone. Any factor in the urban environment that causes congestion
and attraction of vehicles at certain times increases the probability of a crash in that area. The purpose of this study is
to investigate the effect of the share of different types of uses in various traffic areas of Shiraz city on the probability of
a crash. A two-step method, including identifying the types of uses influencing the occurrence of crashes and spatial
effects between independent variables and crash data in space Kernel density estimate methods, has also been used to
find the suitable bandwidth for searching observations. In order to investigate the spatial effects of land use types on
crash incidence, geographically weighted regressions and geographically weighted Poisson regressions were used.
Based on the validation criteria, the local GWPR model performs better than the global Poisson model and the local
GWR model among the mentioned models. Additionally, the presence of residential, commercial, barren, and
abandoned uses, as well as the mixing of residential and non-residential uses, significantly impact crashes.
Investigating the spatial effects of land use types in each of the traffic areas of Shiraz metropolis, which has not been
done so far in Shiraz city according to the information of the origin and destination matrix in 325 traffic areas, Land
Use, accident statistics of the last three years with three models. And in this study, it can be very important in order to
carry out medium and long-term safety measures.

Key Words Land Use, Crash, Shiraz Metropolis, Kernel Density Estimate, Geographical Weighing Poisson

Regression.
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