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THE EFFECT OF CITY STREET INTERSECTION DENSITY ON TRAFFIC SAFETY

Khakimov Sh.K., Choriev J.A., Amirqulov F.B.
Tashkent state transport university, Uzbekistan, Tashkent

Abstract: The intersection density of streets for the city of Tashkent was calculated in this article using
OpenStreetMap road network data. A method of using open cities data is presented to obtain city limits for
Tashkent and then road network data from OpenStreetMap data extracts for Uzbekistan. The results of the
analyzes of the influence of intersection densities on traffic safety are reflected.
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BJIMSTHUE IVIOTHOCTHU NEPECEYEHUI I'OPOJICKHX YJIHI] HA BE3OITACHOCTD
ABUKEHUSA

Xakumos LK., Yopuen 7K.A., AMupkyJioB @.b.
TamkeHTCKUI rocyIapcTBEHHBINH TPAHCIIOPTHBINM YHUBEPCHTET, Y 30eknucTaH, TalmKkeHT

AuHoTtamus. [lnomnocme nepeceuenuss ynuy oas eopooa Tawxenma 6viia paccuumana ¢ 3moi cmamove ¢
ucnonvzosanuem oannvix dopodcroi cemu OpenStreetMap. Ilpedcmaenen memoo Ucnonib308anUsi OAHHbIX Open
cities 01 noayuenus epanuy 2opooa o Tawxkenma, a 3amem OAHHBIX OOPONCHOU cemu U3 U3BAeUeHUN OAHHBIX
OpenStreetMap ons Yzbexucmana. Ompadicenvl pe3yibmamvl aHATU3A GIUAHUSL NIOMHOCIU NepecedeHus Ha
0e30nacHoCmb 00POANCHO20 OBUICEHUS.

KuaroueBnie caoBa: OpenStreetMap, niomnocmev nepeceueHust yiuy, OaHHvle OOPONCHOU cemu, OaHHble
opencities, 6€30NACHOCIb OOPOANCHO2O OBUNCEHUSL, OOPOACHO-MPAHCHOPMHBLE NPOUCULECTBUSL.

Tashkent stands out among the cities of the Republic of Uzbekistan in terms of its size and, at
the same time, the complexity of the street-road network. Motor vehicles entering from the regions
cause a sharp increase in the traffic flow in the city. This leads to an excessive increase in traffic on the
city's road network. One of the main causes of traffic congestion is the densely located areas of street-
road intersections. Because the interproportionality of phases and cycles of traffic lights installed at
road intersections located close to each other is a complex process. Below, the method of determining
the intersection density of streets in the region of highways in the city of Tashkent using the QGIS
program is considered.

Street intersection density is a useful measure of network connectivity. Street intersections on
a simple grid can be extracted and collected in order to calculate density. This analysis is commonly
used in transportation design as well as in urban planning to determine the walkability of
neighborhoods. With the availability of global street network datasets from OpenStreetMap and QGIS,
we can easily calculate and visualize the intersection density for any region of the world.

In this analysis, OpenStreetMap road network data was obtained and street intersection density was
calculated for the city of Tashkent. Open cities data is used to derive the city boundary for Tashkent
and then road network data from OpenStreetMap data extracts for Uzbekistan. The main goal of the
study is to identify the densest areas of road intersections in the city and make recommendations.

The fact that there are 34,855 road intersections in the territory of Tashkent city was determined
using the QGIS program and is presented in Figure 1 below.
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Figure 1: Intersections in the Tashkent city

As can be seen from Figure 1, it is difficult to see at first glance how closely spaced intersections
are in the city. But it is possible to easily solve this problem by the method of determining the
intersection density of streets, which we will consider below. To do this, a set of special grid cells is
attached to the layers of the urban road network and road intersections using the QGIS program (Fig.
2).
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Figure 2: A special grid layer attached to the street-road network when determining the density

The area of each cell is 1 km2, and the color of the cell becomes red depending on the number
of road intersections in the area of that cell. This helps to identify the densest areas.
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We can see cells that are not attached to the urban area in Figure 2. This is because there are no
road intersections in the area of unconnected cells.
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Figure 3: Density of road intersections in Tashkent city

As can be seen from the final result, the density levels of road intersections in the urban area

are classified from light red to dark red. Each category accepts a number of intersections per cell at its
specified interval.
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Figure 4: Density categories of road intersections

Areas with the highest number of intersections were selected as the study areas (Figure 5).
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Figure 5: Areas where road intersections are densest

192 road crossings were identified in the grid area, where the intersections of Mukumiy-
Chilonzor and Mukumiy-Bunyodkor streets are located, and 183 road crossings are determined in the
grid area, where the border area of the intersections of Tashkent circle road-Qorgontepa-Shokirariq
streets are located (Fig. 6).
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Figure 6: The number of intersections in areas with the highest intersection density

The results of this study show that street network characteristics actually play a significant role in
road safety outcomes. Although the main factors contributing to this role are not yet known,
observations have shown that traffic safety is related to the density of the street network [5]. More
specifically, the results of a study conducted in the US state of California show that fatal or serious
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traffic accidents occur in areas with very low intersection density, and intersection safety results
improve as density increases (Figure 7).

In order to understand the root causes of these trends, research is needed to look at factors such
as road characteristics and exposure.
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Figure 7: Dependence of traffic accidents on intersection density

From the above picture, we can see that there are no accidents in the area with many
intersections (dark brown) and on the contrary, there are many accidents in the area with few
intersections (light brown).

These results help expand the scope of conventional transportation safety research. It also helps
to look at the transport system from a broader perspective, to inform planning and to better and more
fully understand how road network design and road safety are interrelated.
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